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ABSTRACT

This researchdetails a mixed methodsstudy of e-suppgy chain maregement. The
researchemploysa quantitative study to derive descriptive statstics and network
relationshipsof the concept during 1998-2009 fom the Social Science Citation Index,
through bibliometrics. A futher qualitative stuly developed the identicd sample
through a three phase analysis to triangulateand corrobarate a conceptual framework

of eSCM; thus adieving significant enhancement. The esearch finds that eSCM
refers tothe useof e-technology, particular internet and web technologies, to design or
configure e-suppy chains for greaterefficiency and productivity through e-integration,
e-collabaration and e-information shang. The study also developed a classification of

e-supply chain designs.

Keywords. e-supply chains, supply chain management;sapply design,supply
strategy, mixed methods researchjyibliometrics, e-integration, e-collaboration, e-
information staring, conventional content analysis, theme analysis, typology

development, conceptual framework.
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CHAPTER ONE

1.1Background

Supdy chain maregement (SCM) is a wide and consently developing damain.
Traditionaly the SCM area of the busiress manages the inputs into the organization
and onewould generaly refer to @ood practiced as buying the correct goods and
services for the organization, at the right price, right quality and on time. Although
marny definitions of the concept exist, a supply chain $C) was viewed traditionaly as
a systemwhere raw matrials and assocated information flow go in at one end and
finished poducts comeout at the other end; from souce to thefinal consuner. Each of
the memlers maintained an independent unit with little or no integration direct
information or relationshp. Figure 1 showsa simplified suppy chain of this process,
in which themain firm competesall five portionsof the suppy network; this is known
as vertical integration. This sees the main firm involved in raw materials production,
the mandacturing of products and services, in-house assemby stages, owns retail
outlets and also involved in custamer service and beyond. Nevertheless, it is amost
impossble to find firms that compete al stages of the suppgy network process, in
practicd terms. For ingance, in the oil and gas industy, a sirgle firm can control the
entire suppy chain, from the exploration and produwction of crude oil, and the
refining and mandacturing of petro-chemicds, to the transporttion and sale of end

product suchasdies or petrol.

Raw Materials Manufacture Assembly Retail Customer

Figure 1 A vertical integrated SC

One of the most important dedsions underlining SCM that makes it impossble for
firms to beinvolved in al stages of the suppy chain is the 6 ke or buy deds i on 6 .
Very few organisations have al the skils and resouces requird to design and
manufacture entire products or offer a full-range of services in-house. Theseindividual
dmake or buyd dedsions dfine the scope of each stage in the suppy network. For
example, Figure 2 showsa five-stage suppy chain from raw matrias to custaners
in which the main firm buys raw matrias and performs mandacturing in-house
while the rest of the processes are competed by externa supplers. This is known as

verticd disintegration.
12



Raw Materials <):‘I> Manufacturer <):‘I> Assembly <):"> Retailers <):"> Customers

Figure 2: A vertical disintegrated SC

There are many benefits that could be attributed to an efficient and effective suppy
chain and firms usualy get involved in designing and implementing good SCM
pradices for various reasons. For example, a logistics provider might see the
benefits of SCM in the reduced costs of tranderring fixed administration and
maregement to a purchased service based on throughput in greaer reliability of
standardized proceses which decrease variabilitgnd inexceptional maregementand
increased control as a result omonitoring maragements performance with clea targets
and accurate metics. More generally, SCM practices can steamline and smplify
processes,eliminate waste, incease productivity, improve quality and reduce errors,
control and guide processes, provide flexibility, provide custamer satisfadion, cost
savings and provide an environmentally friendy recycle or end-of-life <ervice

efficiently (thisis notan exhaustve list).

With time, firmsbegin to realisethatthey cannotcompete in isolationof their supplies
or other sedors in their suppy chain. Any gains or value made by the efficient
managementof ead chain memler is passeal-on in someform or the other tothe rext
chain memter, through to ultimate value-creation for the end custaner. For example,
the efficient management of raw materials may lead to low-cost but high-quality raw
matrials for the mandacturer. Firms redise that whenever a chain member deds
with anotherchain memkber which performs a phase in the suppy network, bath stand
to benefit from the othed sucess. As this relates to eadh chain in the network, it
became not only an econonic importance but also a strategic one, to marege the entire
network of suppligsin order to optimise or improve overal performance. One recent
move to adiieve this, has keen the adopion of electronic technologies, in
particularly, internet andweb technologies which help firmsto marege the flow of
matrias and the pardle flow of information, and to collaborate with other chain

members inan integrated network, for greatproductivity and efficiency. This is

13



generally known agternet anadveb supply chain management or more commonly as e
supply chain management®CM) . The 06ed signifying tha
form, throughinternet and web technolog¥firms have realized that internet and web
technologies can be used to integrate all thegzaand processes in SCM irgeaméss

efficiencyfor greaterproductivty.

14



1.2 Introduction

Over the lastlecade, academic literaéuhas reflectedn increased interest ihe use of
electronictechnology (eechmology), particularly internet andieb technologies for

supply chain managemerithis emergentield, generally referred to as=ipplychain
managemente-SCM), is discussé in high ranking journals in areas such as supply
chain management, operations management, information systems and transportation
research, among otherst the same time, there has also besmewedinterest in the
history andcoverage othe use ofechnology inSCM. This researclfiocusses therefore,

ondevelopments ie-SCM duringthe period 1992009

The use of internet and web technologies for Buppain management is transforming
the way business is carriemit even withinelectronc or digital domain. he use of
electronic telecommunication systems for traslaot new in itself Some of its first
applications involvedthe transfer of funds between financial institutions via
telecommunications networks) in the financial sector in the earlysl9@Ghe 1980s,
electronic data interchange hemidhe electronic movement of standard documents
such as purchase orders, bills and confirmations between business pahearse of
internet and web technologies hiagd a transformative effecon SCM thinking, to
become a trulglobal forcefor change However, theoncept is still in its teething stage

and posesiany guestions and challenges.

One patrticulachallengeis that here is no conceptuitameworkof eeSCM. The use of
internet and web tecbiogies has emerged principally from the utilization of
technology in S® to improve the effectiveness agfficiency ofsupply chain systems
and processeslts rapid adoption and development hbsenfacilitated by the use of
inter-organizational systemso collaborate,integrate and to improve the flow of

information between organizatians

Academicunderstanding of -SCM hassometimes suffered from lack of conceptual
clarity because of the speed of these developments, the multidimensiotiat aratss
disciplinarynature of supply chain managemdntthe same veirthe use of the préx

6ed6 (relating to the i nwhehdenateshe vériaus arda® ¢ 0 m

in which the internetanbe applied(e.g. elearning) This can giverise toconceptual
15



difficulty which can make it verglifficult to understand the specific naguof esupply

chain management.

Although emerging studies are beginning to examine the different facets and thleme
this phenomenon, an updatadademic congilation of research in this field has thus
far been laking. The increasingnterest in esupply chain management research and
practice clearly highlight the need for an integrated conceptualization of this
phenomenon which takes into account all its a@si manifestations. Thesenoerns
have made it important to develop a conceptual framework thatpvailide better

insight and undwstandingof the concept antlis use inpractice.

This has prompted a call from the academic community for further résedeocthe
concept and practice ofsipply chain management to better understand its underlying
dimensions. It is argued that conceptual clarity about the natur&GMeis essential

for better insight and understanding of its nature, its growth andegoestly, the
advancement of knowledge in this area.

1.3 Research Aimand Objectives

This study aims, therefore,to developa conceptualframework of e-supply chain
managenent This will extende-supgy chain management research by providiegter

insight and understanding of the concept, in the interest of academia and as a
contribution to knowledgeSuch a conceptual frameworkll, among other thingsid
analysis and provide more insight on how organizations arrange and conduct themselve
within moden economic environments, usimgernet and web tedologies inSCM.

As such this research heeds the call from the academic community for further research
into the conceptand practice of -supply chain managemetd better understand its

underlying dimensionsTo this endthe main objectivesf the researchre

1. To gain insight into the directiotrends and current statase-SCM

2. To discover a structure @omponents of &CM that will aid thecreation and
developmenbf a conceptuaramework

3. To identifydifferent types of esupply chains

16



1.4 Structure of the thesis

The remainderof the thesis is organized as follows Chapter two consists of a
secondaryanalysisof previous work relevant to the research aims and objeciives
order to establish the research agenda and guide the subségdenChapter three has
an explanationof our research methodologyjata collection methods and the
approaches taken fahe analysis ofthe data. Chapter four discusste results their
interpretation, and research legitimation issues arising frored methods. Finally,
chapter ive discussethe conclusiors of the researchyith an eye on possible directions

for further research.

17



CHAPTER TWO
A secondaryanalysisof e-supply chain management(19982009)

2.1lIntroduction

This chapter consolidated and classified the literatureSE from articles published in
the Social Science Citation Index, over the period 1838, in order to develop a
conceptual framework of-8CM. This perid was deemed appropriate because of our
intention to capture lonterm trendswyhich could be usetb address gaps in the literature
in order to provide better insight and understanding SCM, including a contribution to

the intellectual structure of concepFurther references to papers published in other
journals are included where appropriate. The review identified two main components of e
SCM, from which a coceptual framework was proposess well as a classification
scheme for esupply chains. The framework dertthat the use of -eechnology,
particularly internet and web technologies, to design or configlstggly chains, can
provide greater efficiency and productivity, throughtegration, ecollaboration and e

information sharing.

It is perhaps evident that the concept e-suppy chain maregementis part of the wider
and controversial domain slipdy chain maregement(Croomet a. 2000). As such,
SCM is seen to be very important in understanding theconcept, G-suppy chain
maregementa Suppdy chain maregement aiginated in theearly 1980s,focusing on the
potential lenefits of integrating the interna busiress functions of purchasing,
manufacturing, sales and distribution (Harland, (b) 199). Thouwgh its evolution has
been subsuned under a constllation of events, the domainis now being catapulted into
worldwide prominence throwgh the irception and useof internet and web technologies

in supply chain practice.

The first of thesemilestoneevents took place during the1990s,when mandacturers
and <rvice providers saught to collaborate with their supplies to upgrade
purchasing and suppy managementfunctionsfrom a clericd role to an integral part of
their systems. Caespondimgly, many wholesalers and retailers also sowght to integrate
physical distribution and logistics functions into transporétion and logistics

perspedive of suppy chain maragementin order to enhance compettive advantage.

18



Over the yeas, these two traditional supporting functions of corporate strategy
evolved aong separate paths and eventualy merged into a holistic and strategic
approxh to operations, matrias and logistics maregement, to be commonly
referred to as, suppy chain maregement (Tan, 2001). The phrase has become
popular overtime abeit with little consistecy in its use and with little eviderce of

clarity of meaning (Harland (b) 1996)

Lee and Billington, (1992) for example, described SCM as the coordination of the
manuacturing, logistics and matrials management functions within an organisation.
Harland, (b) (199%6) described SCM as managing busiress adivities and relationships
(1) internally within an organisation, (2) with immediate supplies, (3) with first and
second-tier supplies and custaners aong the suppgy chain and (4) with the entire
suppy chain. Cooper et al. (1997) described SCM as the integration of busiress
processes from end user through original suppliers that provides products, services
and information that add value for custaners. SCM is the chain linking eacblement
of the mandaduring and suppy process from raw materials throwgh to the end use,
encompasgig various organisatioral boundries (Scott and Wstbrook, 1991 antNew
and Payne]995)

Baatz, (1995) futher expanded on this definition to include recycling or re-use of
products and materias (Tan, 2001). Successve frameworksto define the domain has
soughtto better integrate the differing views of SCM related issues, from the belief
that there is no common understanding on what the tem SCM actualy means (Mills
et a. 2004). Decades on, a bibliometric study mapping the intelledual structure of
SCM, confirmsthatthese definitional standpointsapproeches and assocated bodies of
knowledge, sill remain multidimensioral (Charvet et al. 2008). These various
descriptionsecho Newds, (a) (1997) critique thatthere isno explicit description of SCM

or itsadivitiesin the lterature.

Seoondy, a controversy over the statusof SCM as an emerging academic disciplinehas
been brought into queston. Half a decade or more ago, a special issue of the
International Journal of Operations andProduction Management (IJOPM) which

focused on the question: ds SCM an emeaging academic disciplined, pronaunced

19



among other things that although the field of SCM has continued to grow in

prominence within the field of operationsmaregement, withn the broader disdpline of
maregementand from increased attention from scholars in a variety of disciplines, and
even froman internaional perspective SCM is still not regarded as sufficiently

significant, to be a discipline (Cousns et a. (a) 2006). Burgess et d. (2006) for

example, found that SCM not only lacks a consensusof definition of key terms within

thefield but also that several disciplinesare attempting to claim ownership of thefield.

BCM lacks coherence, quality, impad and debate to claim its own right as a
disciplined (Harland et a. (c) 2006). While it is still developing SCM still has some
way to progressin order to bea strategic value-adding element of thebusiress (Storey

et a. 2006).

Similarly, the domain has been hit by related events and dominant business trends over
the last two to three decades, which has revealed the emergence of a more holistic and
integratedrend towards globalisation in @peratives and intesrganisation networks.

The first of these events catalogued by Harland et al(1@99 is the increasingly
emergent business context within which organizations must competarked by
globalisationof competition, that requires global-operation and global eoperative
networks Decisions taken in such networks have not been driven by management
theory, but instead by a case of academic understanding, playingupatdth business

practice.

The ®cond event is the expanding academic subgd boundiries of a broad range of
traditional busiress suljed areas, notally operations maregement, purchasing and
suppy, logistics, service marmgement, matrials managementand industrial marketing.
This refleds the irtegration within and aaoss busiressesthat has been identified

within busiress stategy as occurring in the changing global busiresscontext.

This predpitated the expansion andinternationalisation of operations maregementand
its externalisation beyond the firm boundry, the relevance of lean operations and
lean suppy, the shift in thinking of purchasing and supgy maragement, the work of
the Industrial Marketing and Purchasing (IMP) group in relationship maketing
including networks, the birth of logistics and the attempt to integrate operations

20



maregement with marketing, particularly to services, from propanents of service
management which led tothe birth of the concept of uppy strategy6 (Harland et al.
(d) 1999.

The concept of 6 s Uypsprategyd integrates many aspeds and approaches within
various subgd areas to add anew overarching and differentiating logic. The integration
of various bodies of knowledge andnceptdorms a holistic and strategic perspective
of management that stretches across organizatiomahdaries Therefore, no other
businesssubgd can claim to have provided an integrated andholistic concept that
joins what are essentidly, bodiesof work, relating to the operating parts of busiress
that is conducted in inter-firm, co-operatives and global networks, whether in
manudacturing, suppy, didribution or in providing a service Suppy strategy then
relates to the integration of adivities withn firms, indyadic relationships,in chains of
firms and in irter-organisatioral networks, which even though are expressed as
different systems or levels of suppy, they have a common flow of suppy activitiesand
deasionsassocatedwith that flow ( Harland et a. 199).

The same has argued that a rational, nommative approach to suppy stategy is feasible
and evident in busiress practice and proposed therefore that supply strategy can build
on and externalisethe rational operations strategy approeches, to extendthemto inter-
organisatioral networks. Thar concept of suppy has been sunmarised therefore as a
holistic approach to managing operations within collaborative inter-organisational
networks, allowing the formulation and implementation of rational strategies for
creating, stmulating, capturing and satisfying end custaner demandthrough innovation
of products, services, suppy network structures andinfrastructures, in aglobal dynamic

environment.

Supply strategylescribes sets of suppy chains, thar flow of goodsand services from
original source toend-custaner and the incaporation of the tem 6 eiworkdsignifies an
attempt to makethe concept wider and more strategic for harnessng resource potential
in a more effective and efficient way. Supdy networks denotesnot only an6 u peantd
network of suppligs but also a 6 dvastrean 6network of distributors and custaners;
hence,the muchpopular thesis (Cunngham, 1990) that 6 eiworks compete with
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networks Gether than smply &irms against firmsd (Lamming et a. 2000). Some of
Harland et ab s ( d gssurbbtBh®s@nd implicaions for the future of suppy that

paved theway for the study of e-suppy maragementare sunmarised below:

A prediction that globalization, as a tend, will befadlitated by the internet.

The incidence of global inter-organization networks would be long-term with key
players.

Firms would be dynamic T as changing sets of compeéncies and knowledge rather
thanfixed functional structures.

Supdy chains would be wery innovative with ead link adding vaue, the
maregement of whch, would be comprehensive and compettive in response tanarket
forces with value finding its way to end-custaners through 6 t limeof least resistanced
And the demand for a far greder range of custanized new products and services,
leading to the creaion of new suppy systemswithin dynamicaly changing suppy

networks.

However, although supply strategy can accommodate and explain the commercial and
market complexity associated with thelivery of goods and services from source to
destination and beyond, it still appears inadequate for managers facing the practical
problems of creating and operating supply networks on a daily basis (Lamming et al.
2000 and Harland et al. (d) 1999). Ndradess, the above discussion not only represents
the increasing scope of work on supply and the value chain that mirrors work in this
area overtime, but it also serves as a stepping stone upon which to base the study of e
SCM.

2.2Dimensiors of E-Supply Chain Management

There has been an increasingly growing interest in the use of internet and web
technolagies for suppgy chain maregement (e-SCM). Over the years, various authors
haveindicaedthate-suppy chain maregementhas alowed firmsand industriego gain
considerable accessto their operations more effedively and efficiently (Du, 2007 and
Pavic et a. 2007) so as to enable SCM to evolve from its ealy pradice of
concentrating on internal processesto the use of internet and web linking of suppy

chain partners. Since then, the literature is extolling the importance-8GM for the
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competitiveness of industries and economic actfrancaster et al.2006).
Nevertheless, research @SCM is in its infancy howeveits practice seems to be
expanding as organizations and industry embrace the concept in a bid to compete in the

current turbulent digital environment.

The e-SCM literature has recorded different discipbnénterest and influence in-e
SCM. Further rese&h referred tothe concept angracticeas anoperationalstrategy
(Lawson, 2000), e-businesgBarnes et al. 2003 ar2D04; Croom, 2005; Pavicteal.
2007; Caskey et al2001 andwall et al.2007), virtual organisation(Ho et al. 2003;
Graham andHardaker 2000; Daidrajuh, 2003 and Gunasekaran avigai, (d) 2004)
and supply networkgKehoe andBoughton, (b) 2002; Sherer, 2005; Lamming et al.
2000).

There is aready indication that thosewho pradice e-suppy chain maregement are
improving productivity and efficiency thereby gaining compettive advantage (Du,

2007). In addition,much of the literature surounding e-SCM is myriad with various
definitions, frustrating attempts t@ universal definition(Lancaster et al2006 and
Sammon andHanley, 2007). Another debilitatg aspect of this phenomenon tise
various overlapping and at times confusing terminologies and interpretations in the
literature. The most colourful includea:tsunami of change, digital age, information
economy, network capitam and mag more (Lankford, 2004; Graham antirdaker,

2000; Auramo et al2005; Lancioni et al. (a) 200%ammon andHanley, 2007and
Humphreys et alb) 2006).

Moreover,it seems apparethatits impact is not confingto any one particular area or
business practice. Its sulgsent analysis and developmewill determine future
economic growth(Del-Aquila et al.2003) and possibly the thinking or reemphasis
of management thinking itsglEang 2001 and Ho et aR0(3). This generalization and
seemingly multidimensionality of-8CM, copled with the crosslisciplinary natureof
SCM can possignificant conceptual difficultyTherefore although emerging studes
are beginning to examine different faces of ths phenomenon(Liu et a. 2010;
Mukhtar et al. 2009Sambasivaret a. 200 and other} a gap still existsin thee-SCM
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literature with regardsto its conceptual development (Bi et al. 2010), whichis the main
aim of this study

As such, every effort should beade by the academic community to help understand
the natureand structuref this complex phenomenon in order to resolve its conceptual
difficulty and subsequenempirical validationSimilarly, there should¢doncern over the
lack of an integrate@erspectivewhich combine and examingthe differentvariables
that have been identified the literature, in a single studyherefore, the onus of this
study is to devebp a conceptual frameworf eeSCM that will provide better insight
and understandingf the concept in thénterest of academia and as a contributionto
knowledge Our review of eeSCM idenified two main componentassociated with e-
SCM, as depicted in Figure These are (1)-=chnologyand (2) esupply chain design.

E-technology e-supply chain
design

A 4

Figure 3 The two main components ofSCM

2.3E-technology

E-SCM is a young, developing and exploding field that amongother things analyses
the role played by e-technology, particularly the internet and web technologies, to
manage suppy chain networks. E-SCM has led to the emergence of new academic
research areas that builds on existing research in a host of disciplines such as
information systems, business strategy, engineering and ecnonics, to name a few
(Zhao et al. 2008). Our literature review furtheridentified four subcategories of €

technology.

The first subcategory of dechnology is centred one c hn ol o gy 6 bence,s e
we have named this stbat egory O6éuse of technol ogy
simplicity. This subcategory includes different types of research on technologies that
are used in SCM, including internet aweb technologies (see appendjx Bhe man
themes omachievements that these technologies seem to present in supply chéx)s are
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better information exchange arstharing (b) integration and (c) collaboration. The
second sutategory deals with research on the use of internet and web techadtogie
achieve integration in supply chains. Thissua t egor y -i rst ecgarl d teido nfio
third subcategory deals with research the use of internet and web technologies to
achieve information sharing in supply chains. Thissubbt e g or y -infasmatioa | | e d
shari ngo an eatdgdryedeals avithresearchson the use of internet and web
technologies to achieve collaboration in supply chains. Thiscsalt egor y -i s c
col | abor atreviewodthe litEratura shppartisese views.

2.4 Technology

Since thework of Kaufman, (1966) and othasin inter-organizational systems,there has
been a massivedevelopment in the ange of Information Tedhnology (IT) utilization in
SCM (Craighead and Laforge, 2003), as well as a virtual exploson of literature
reporting theiruse in various acalemic journals and outlets (Zhao et a. 2008 and
Auramo et a. 2005. Rapid technologicd revolution and increasing competition in the
global market has forced companes to reduce cost, time to market and to spesd up
innovation for products and srvices. Conseguently, firms usetechnology to conred
and supporttasks, processesand functions internally, with other companes or in
their suppy chain network, in order to improve efficiency and inaease productivity
(FurstandSchmidt, 200L).

While the technology perspedive covers a broad range of traditional interest in the
utilization of different technologies in supply chais, such as investment, diffusiarr
performance geries (Gonzalez-Benito, 2007; Khouja andKumar, 2002; Shah and
Shin, 2007;Melville andRamirez, 2008;Wu et a. 2006), three main themesattseem
tounitet echnol ogy 6 s tha shey reprasent h€Wlizatiomn of different
technologies, including electronic or digital technology in SCM in order to adieve
different levels or dimensionf (1) integration (2) collaboration and (3) information

shaing. This view is amply supported by tis&M literature.

2.5 Supply chainntegration

SCM literature has long eported the importance and criticality of the integration

dimension for efficiency, effectiveness and sucess in traditional suppy chan
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maregement (Wall et al. 2007) Supply chain integration of all the pag is an
important part of SCMNurmilaaskg 2007). Ceigheal et al. (a) (2007) for instance,
agrees that a key goal of SCM is the integration of participan t éfferts, adivities,
cgoabilities and resources. They aswrted that the redlization of this integration is
clearly enabled by different kinds of technologes, particularly technolagies that span
the boundiries of suppy chain participants, to link trading partners in a suppy chain.
These systemsamongother thingslower costs, increase informationspesd and reduce
information errors, which in turn may enabled the effective and efficient product flow
among participants. Their particular focus details the staetegic and operational benefits

of inter-organizational systemsor upply chain managementsystem (SCMYS).

Patersonet a. (a) (2003) notedthat the useof technology to acaompish suppy chain
integration has bemme a compettive necessty in most industries fiorganizations
need to adopt and synchronize supjy chain technologies in order to protect market
shae and improve market penetrati o nTlaey consicered the extentto which US firms
adoptedandintegrated SC technologies (including software toadls) into major areas of
their suppdy chain and reported that al these technologies were concerned with
information exchange within and between organizations and/or, in mareging suppy
chain related data adivities (Paersonet a. (b) 2004).

2.6 Information sharing in supply chains

Supply chain management is about information sharing within and between
organizations because it aims to ease and improve the flow of information and
communication between all parties in the supply chain (Paterson et &0@%xand
Numilaakso, 2007). Thiefore, the use of technology for information sharing in supply
chains signifies the importance that is centred on its achievement for SQM.
example, Childerhouseet al. (a) (2008) outined the pressues surounding automotive
first-tier suppligs; discussd in terms of the 6 refatop pai n feoing a typica major

0 pyerd They noted in particular, that the 6ddk of information pa nié when
information is withheld,masled, distorted or just missng, in real-world suppy chains.

This, they claimed can leal not only to panic, confusion, excessve or unneessay

costs but also, to lack of reliable information, which in turn is related to poor

performance and afragmerted approach to suppy chain design and operations. An
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excess cost relating to the 6 b u | leffett idyas one such phenomenon obseved
under these circumdances. This situation could be resolved by implementing a
holistic and seamless suppy chain through BPR (Business ProcessefRengineering)
programmes, in order to obtain greaer market share that will benefit entire suppy
chains if they ¢ t dnd aotkas oned They stressed that timdy and high fidelity
information flow (an essential feaure of suppy chains) is reeded to @mpetein

unartain environments.

Similarly, in orderto improve information flow in automotive suppy chains, order
generation and ader fulfilment were identified as two 6 gformarce pai n which are
crucial toeffective suppy chain performarce. These processessh oul d be made
and 0t r athreaughaut tkenchaid, as part of &agturing the moments of
informaio n(Ghilderhouseet al. (b) 2003). Thesestudieswere somewhat suppored by
Lin et a. (a) (2002 and aims to anayse the impact of information shaing on SC
performance ine-commerce. Li n @sslts indicae, among other thingsthat the more
detailed information shared between firms, the higher the order fulfilment rate will

be, together with shorer order cycle time.

Acoording to their discusson, higher levels of information shaing will guarantee
competitive advantage not oty in the supplied own industy but also atside the
supplerés industy. Technology can facilitate reime information sharing not only with
downstream firms but also with upstream firms collaboetithrough EDI or th internet

(Lin et al. (a) 2002). Effective informatio sharing significantly enharesupply chain
practice and the effective coordination of chain membeéctivities. Furthermore, to
sugain successful partnership, infamationshaing between partners shouldbe frequent

and none-coercive. Supply chains that often undertake active information sharing
initiatives to coordinate various activitiegain a compettive advantage over others
(Benton andZhou, 2007).

2.7 Supply chain allaboration
Collaboration is consicered a critical element of SCM. SCM pradices encompassa

spectrum of adivities bothinternal and external to the organisation, with the gimary
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goa of creating value to the end cusbmer (Handfield and Nicols, 1999. This is best
acompishedwhen there arecoordination of adivities between linked memlers inthe
suppy chain which shaild result in reduced costs due to the eimination of
operational duplicaion and resouce waste. Two types of collaboration have been

identified; intra and intecollaboration.

Intra-collaboration diredly impads inter-collaboration, which in turn diredly impacts
organizational performance Intra-collaboration is defined as an effective, muualy
shered process where two or more departments work together, have mutual
understanding, have a common vision, shamesources and achieve collectigeals
This requiresamong other thingsrossfunctional planning, coordinatioand sharing

of integrated datzases. The focus of intecollaboration is on two or more
organizations. Intecollaboration requires sharing of information across the full range
of supply participants as well as sharing of ingg crossfunctional processs(Sanders,

(a) 2007). For example, qply chan initiatives such as Customer Relationship
Programme and Venddianaged Inventory(CRP and VMI) provides closer
collaboration through information sharinfpetween mandacturers, retailers and have
been shownto provide benefits and compettive advantage(Yao and Dresrer, 2008.
Most authors seem to agree that the concept of supply chain collaboration is well

established.

2.8 The importance of technology in SCM

Technol ogyb6s capabilihkedtty increased pdrfermance pragshe t i v
potential to provide gnificant competitive advantag&anders(b) 2008). Similarly,

since theinception of theuse of internet and web technologies in SCM, the
traditional view of IT as an enabler to businessemrsdo be eroding as internet

and web technologies are not subject to the same restrictions as traditional IT, but
rather, has evolved to a strategic role, powering suppy chains to supportnew business
strategies (Power andSimon 2005) Numerousstudes in thereview indicate thatthe

ability to leverage technology can form a profitable resaurce coalition for distinctive

compeency in thedigital environmaent.
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Some of these new technologies include softwaoés to support business processes;
computeraided design (CAD) to model physical systems on computers; product data
management (PDM) to support product design processes and manage all relevant
construction data such as product structure effectiveness and different versions of
documents angroduct views; enterprise resource planning (ERP) to automate finance,
human resources and to help manufacturers handle jobs such as order processing and
production scheduling; customer relationship management (CRM) to support sales,
marketing, customer sgce, analysis and management reporting; SCM tools that deals
with the management of materials, distributors and customers; simulation tools for
manufacturing facilities to optimize part handling, transport length, buffers and stocks;
simulation enterpris to support enterprise strategic planning and virtual enterprises to
build business models that are complex for Higthnological products and services
(Furst and Schmidt, 2001).

Notwithstandig, there have been some detractors in the literature concerning
technologyd ascendance (Sulramani, 2004 and Wu et a. 2006). Of note in Soto-
Acosta and Merono-Cerdan, 2008, is Carrés assetion that dT doesnd@ matted . Hi s
argument is that becauseevery firm can purchase technolagies in the maketplace all
companes can easily copy and/or fredy useor obtain them thus it ceaes to be a
differentiating fador in organizational performance He also questioned technology6 s

basis for sugaining competitive advantage; poirting out thatscarcity not ubiquty is the

true cgpadty for sugained compettive advantage. However, most mamgement

information systemsexpert disageeswith his assetions.

In all, a greaer numkber of authorssee the growth and development of technology and
its impad on SCM as changing the face of businessto enable real-time collaboration,
integration and to spesd up information flow and sharingbetween suppy chain
partners (Sarders, 2007 and Lancaster et al200§. The entire sub-caegory therefore
perceives the use of tehnology in supply chains including internet and web
technologies, to be important in SCM, for the adievement of efficiency and
productivity either in the form of collaboration, integration, infamation slaring or a

comhination ofthesethree achievements.
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2.9 Defining technology

(1) Technology has been noted to provide integration between supply chain firms and
a direct integrative link for faply chain coordination(Sanders (b) 2008). (2) In
addition to integrating systems, technology has since been viasvedbackbone of
SCM as it is used to acquire process, transmit and meprdormation sharing among
supply chais to enable activities and for effective decision making. (3) Similarly, it
has been tirelessly reported that the philosophy of SCM is fouadembllaboration
between supply chain partners. This collaboration however is facilitated by an

effective and efficient technology system.

Overtime, technologies havautomated many supply activities, support drale

enablela truly i nter acchtaiinngd, 6 andodte do nvlayl uteo st
partners but also to customers. An integ
provide a clear competitive advantage....and a differentiatmgfa r . . . . i n per |

(SandersandPremus (c) 2002). Since then, among other thingechnology has been
identified as the most common factor associatéth the advancemerdaf SCM and
also regalled ast he f i rmés most strategic tool
millions in techrological capabilities (Sanders aRdemus (C) 2002and Sandetgb)
2008).

Moreover, our anal ys ecategaryf inditake ethat&he eusehoh o | o
technologies in SCM enables tlaehievement of three main themastegration,
collaboration and inbrmation sharing (see appendix hancaster et a. (2006) also
confirmedthatintegration of technology speeds up information flow and collaboration

in suppy chains for e-businessFor the above reasons, technology is seen to play a
critical role and an essential enabler of SCM. In the above contexfdaheree have
accordingly defined ITa sthe &ise of technology xhieve integration, collaboration

and information sharingi n s u p p | fgr greateradffiniendy angbroductivityd

Although there have éen different definitions of ITSandes and Premus (c) 2002),

our themeachievements definition is deemed appropriate for the study-SCM

because of itsignificanceto the wider study of SCM
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2.1.0E-integration

Thethenes of integrationand strategyseem to be interwoven at different levels around
the deploymentand developmentof internet-based adivities. Therefore, it is important
to uncerstand how eintegration strategiesan contribute tothe achievementof e SCM.
The literature on e-integration traced the history of the interest in inter-
organizational systems for suppy chain integration (Siau, 2003. Several otherauthors
looked at the use, impact and evolution of inter-organizationa systems (10S) for
integration (Kurnia and Johnston 2000; Saeal et a. 2005; Siau, 2003; Alt and
Fleisch, 2000; Chi et al. 2007; Han et2008; Da Silveira an@€agliano, 206 andLin,
2006).

Reseachers have long advocaed the neeal for a closdy integrated relationship
between sufdy chain memlers (seeLambert et al. 1998 Armistead and Mapes, 1993.
Although we have knownabout the theaeticd benefits of suppy chain integration for
years, makingit work in pradice has been difficult. For instance the use of electronic
supply throughEDI alowed expensive but limited contentwith a few remote partners,
while Kanban provided low cost yet rich conrectionswith many neaby custanes or

suwppliers.

In order to improve the effectiveness of SCM andtcompetein todayG dynamic global
makets, it is not only sufficient to have only effective integrated processes;a
synchronized operation of al partners in the supky chain is required. The conceptof
gaining compettive advantage by linking information systems across organizations
(suppy chain integration) haes taken on awhole new meaning. The growing importance
and essy accessbility of the intenet have popelled 10S to new heights. Such e
linkages known as inter-organizational information systemsor e-information systems
are adoptedas a routine pbtform, and now lave greder impad on organizationd
performance and industy structure (Siay 2003 andWilliamson 2004).

Only recently has the internet resolved this problem and now al suppy chan
partners can effedively be integrated (Flynn et a. 2010). The irternet can foster the
integration of busiress processesand relationshipsaaossthe suppy chain and support

market mecdhanism to generate sugainable competitive advantage (Garcia-Dastugue
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and Lambeat, 2003. Frohlich, (20®) for example, has shownthat e-integration
permits strong supplierand custamer integration. Custamer integration involves core
competences derived from coordiretion with critical custaners while supplier
integration involves core compeences related to coordination of critical supplies
(Devarg et al. 2007; Frohlich andWestbrook20®2). Custaner andsupplierintegration
are commonly referred to as externa integration, which is the degree to which a firm
partners with its external partners to structure inter-organizational strategies, pradices

and processesnto collaborative and synchronised processes.

Similarly, thee has also been a lot of supportin the literature for e-integration of
internal processes and systems. Internal integration is the degree to which a firm
structures its own internal organisatiorel strategies, pradices and processes into
synchronized processesjn order to fulfil its custaner srefuirementsandto efficienty
interact with its supplies. Just as internal fit indicates consistegy among structural
charaderistics within an organization;it recognizes that the departments and functions
within a firm should furction as part of an integrated process (Kambil and Short, 1994,
Flynn et al.2010.

In addition, several other studiémve argued the importance of internal inddign

i ncl udi n dgfambua leelsaoh idtégsation studies aride a mo 8 technBl&yy

pahs to an integrated enterprige(Wall et al.2007). According to the work o$tage
theorists, internal integration is seen as a presi#g for external integratio(Flynn et

al. 2010). KimandPark (2008 further pointed out that close strategic alignment and
coordination with supply chain partners iisdispensablefor linking supply chain
practicesand competitive capability whiclalso requires internal cro$snctional
integration within a firm and external integration with suppliers and other stakeholders
in order to be successful. | n tbecadilagnd s gl
responsive in order to be competitive. We are therefore in agreementithegration

requires both internal and external integration.

E-integration requires a greater degree of synchronization of the entire supply chain that
will necessiate greater coordination among participating members and stronger
alliances that can improve intBrm communication. Giassand Spera (2007) agreed
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that an essential ingredient for success is the complete integration of all the components
of the supplyc h ai n; |l everaging the internet as ¢
Osupply webd in which business can empl
scalable and webentric solutions that are requires for reale decisions and
intelligence to oprations. Such -mtegrative linkages are now adopted as routine
platorms (Siay 2003 and Williams, 2004) and now have greater impact on
organizational performance, industry structure and competitive advarnthgesub

category discussed different foea®f internet and web integration strategies in supply
chains. In line with this thinking -extegration will be defined aéhe use of internet and

web technologies for supply chain igtation in order to achieve greater efficiency and

productivityo

Pavic et al. (2007) for example, stat that the use of thentiernet and other infomation
and communication technologies increase busiess performarce, however, it isthe
inter-connedivity and systems integration dimensionthat hasthe most important
function in e-SCM. Similarly, Kim andPark (2006) reported that the potertial benefit
of integrated e-SCs will be realized only if the connedions and inter-relationships
amongdifferent parts of the suppy chain are recognized. In line with this thinking, e-
SCM ensures theoordiration and integration of al adivities into a seanless process
to strengthen suppgy chain relations and crede network efficiency for compete
synchronization and integration of the entiresuppy chain (Vokurka et a. 202 and
Kehoe and Boughton, (b) 2001).

Research in this sutategorycontainsa large variety of initiative ranging from simple
suppy chain integration (eintegration) letween organizational units within the sme
compay (eg. through intranet) teompex e-integration letween different companes
in an e-SC network (e.g. emaketplace). For examgde, Lequizamo et a. (2004)
discussed how an integrated ditabase system can provide real-time response,
heterogeneity, satisfadion, flexibility and adaptation to changing requirement.Van der
Aalst and Kumar, (2008) discussedan XML systemfor seanless e-data transfer that
supportsfl exible routing of documents. Davis and O&ullivan, (2003) designedan 10S
for extenced enterprises. Both Lin et al. (2006) and Soliman and Janz, (2004)

designedinternet interorganizationalinformation systems based on a portolio of
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systems that integrate arganizational and inter-organizational processes, to assst firms
in realizing thar objectives and (Lee et al. 2008) discussea@-vendor managed inventay
and other lean systemsin the rvice industy.

Other studes from this perspedive include; the integration of EDI and the internet
(Witte et al. 2003, the irtegration of shot-term supply chaimetworks (Karkkainen et
al. 2003); use ofagents tointegrate a scenario-driven supply chain(Cho et a. 2004);
suppy chain and processintegration in Bose Coporation (Segars et al. 2001); Lyonss
(2004) architecture for custaner driven suppy operations; Paik and Paké (2006)
software component architedure for information integration to support innovetive
product design; integrating EDI legacy system with an e-SCM system (Wang and
Zhang, 20®6); Mondal and Tiwarié (2003) useof mohile agents for integration; Sadeh
et al.6 $1998)blackboard architedure for integrating process panning and production
scheduling and Chow et a.6 $2007) use of web and RFID, for visualizing logistics
operations.

The e-integration classificaion also discussd relevant key strategic issues including
adopton, design, implementation, impad, barriers and benefits of e-integration
strategies. These underlying issues might depend, among other thingson the nature
and type of linkages, compexity, partnership and co-operation, ownership and
investrrent and interaction with other businessprocesses.In addition to this, someof
the compettive advantages stemming from different value creation factors from e
integration were identifed. Some of these include improved communication,
compettiveness and profit, real-time responseo changing requirements,seamlessdata
trander and workflow process, efficient and effedive global quality maregement,
custaner responsveness, flexibility of ubigutous change, global visibility, quality
process improvements, lead-time performance and leagility. This subcategory has
discussedhe different focus of intenet andweb integration stietegies (or eintegration)

in suppy chains.

2.1.1E-collaboration

Another dimensionof e-SCM that has received attention in the literatureis its impad

on collaborative relationshipsand partnership structures. E-SCM could be the caalyst
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for somepowerful strategic partnerships(Fulconis andPacdhe, 2006) through a change

in strategic alliances and partnership structunés relationships that are based on
productivity and cooperative partnershipokurka et al. 2002) rather than dong-
term partnership relationships &voured by traditional suppgy chains (Williams et al.
20®). However, it is the strategic focus of firms that will influence the nature,

collabordive and business typ@&ousins 2005).

Internet and web collaboration has emerged as one of the core componentsriving e-

suppy chain maregement in order to meet the ever changing market environment
in the new econamy, where global markets are subgct to global standrds. According

to Jagdev and Thobken, (2001), there can be almost infinite variationsin the range and
scopeof collaborationswithin an enterprise network along a continuum. However, they

also noted thate-supply chais between the collaborating enterprises have to be set-up
before any sophistcaed manfiestations of supply chain collaboration develop.

Collaborative technologies have enhanced suppy chain visibility and madedistribution
of products and services efficient, improved custaner relations, suplier relationships
and maketing strategies (Boone and Ganeshan, 200). A thorough account of the
characteristics of these different continuumsof collaboration can be found in Jagdev

andThoben, 2001

The useof e-technolagies, speifically internet and web technolagies in suppy chains
can enable real-time collaboration between partners in suppy chains. Collaboration is
consicered a critical element of SCM pradices and encompassesa spetrum of
adivities bothinternal and externa to the organisation with the pimary goal of
creating value to the end cusobmer. This is best acomgdished where there is
coordination of adivities between linked members in the suppy chain and shauld
result in reduced costs due to elimination of gperational duplicaion and resouce
waste(Sanders, (d) 2007).

E-collaborationinvolves both internal and external businessprocessesand activities
for custamers and supplies. For exampleintra-collaboration diredly impads inter-
collaboration, which in turn diredly impacts aganizational performance Intra-

collaboration is defined as an effective, muually shared process where two or more
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departments work together, have mutual understanding, a common vision, shae
resouces and adiieve colledive goals. It also requires cross-functional planning,
coordiration and shering of integrated dita beses. Inter-collaboration on the other
hand is similar to intra-collaboration although its focus is between two or more
organisations.Inter-collaboration requires information sharingaaossthe full range of
suppy chain participants as well as sharing of internal crossfunctional processes
(Sandrs, (d) 2007).

Consejuently, collaboration can be easily and diredly enabled by e-technologies for e-
supply chainsTherefore increasing attention is being paid to understanding details of
its mechanisms and processes Through e-collaboration for example, suppy chain
partners can coordinate, enabling real-time communication to travel immedetely up
and down the suppy chain to coordirate movenents of inventaies. This has enabled
products to be delivered quickly and reliably when and where they are needed, provide
high responsivenessto shortlead times,eliminate thebullwhip effect and to improwe
firm performance both internally among departments and among external operations
with suppiers. Accessng real-time demandinformationwas virtually impossble prior
to the internet. Today e-collaboration through the internet has enabled suppy chains
to be poverful strategic wegoons die totheir use forunparalleled collaboratioramong
partners with relatively low transadion costs (Sanders, (d) 2007).

According to Johnsonand Whang, (20Q), e-collaboration isdefined as 6 b uess-ton
busiress interactions facilitated by the internet @hile Rosenzwig, (2009
considerg®e-collaborationto facilitate coordinaton of various dedsions and activities
beyond transations among the supply chain partrer s éver. the internet/web
technologesd Nevertheless, as themtire sub-category involves research orthe useof
theinternet andweb technolagies for collaboration (e-collaboration) in supplychains in
order to achieve greatgroductivity and efficiencywe havetherefore accordingly
defined ecollaborationas &he use of internet and web technologies to collaborate in

supplychains in order to achieve greater efficiencygnd oduct i vi t yo

Most authors sean to agree however, that although the concept of collaboration in

suppy chains has been well established, itis the dvelopmentand useof IT and
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communication technolagies in e-supply chais that has expedited the nature and scope

of collaboration to new and higher heights (Lancaster et aR006; Jagdev and Thoben,
2001 and Sanders, (d) 2007. Without apprgoriate etechnology approades and
infrastructures, effective cooperative relationshipsbetween enterprises would not be
possble. Others believe thatcollaboration is the medating variable between thecritica

role of SCM and e-busiressas it can bediredly enabledthroughthe use of technology
These collaborative technolagies ae now a prerequidte for the current new global
eonany. Therefore, it is believed thasince collaboration can be directly enabled
through technology,-eollaboration is the critical mediating variable between SCM and
e-technologiesKrohlich andWestbrook,2002andSanders, (a) 2007).

For example, an internet collaborative platform was implemented to address the
strategic issue of increasing shelf availability and cusomerservice in grocery retailing.
This intiative usedan e-collaborative platirm to enable reattime informationshaing
between Veropaulos Spar (a Greek retailer) and her suppliers (Practer and Gamble,
Unilever and Eleka), to address and support daily orderiagd stoe replenishnent
processeswith the objective of maintaining optimum levels of stockandto avoid out-
of-stockor ou-of-shelf stuations (Pramatari andMiliotis, (a) 2008). The priorinitiative

was limited tocollaboration throughcentral-warehouse replenishment.

Some other examples of e-collaborationfrom this review includes Toloneb ,s(2000)
agile virtua situation rooms,which conred people across enterprises; Shen et al. 6 s
(2003) collaborative agent-based infrastructure for internet collaboration; Shirodkar and
Kempfds, (2006 supply chaincollaborative model to shae capadty; Wo o,6(3007)
e-collaborative distributed procegdanning for mandacurers; Yang et a. (2006)
internet collaborative product development chain for networked product development;
El-DirabyGs, (2006) web services environment for collaborative maragementof product
life-cycle coss; Liu et a.0,942006) networked engineering portl to supportdistributed
supply chairnpartnership; Hovard et a.6 2006 automotive ehubs;Shao et a . (B0§6)
web-enabled collaborative quality management system and Tseng et al . @@08
conceptual modelof a web-based integrated design system.
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Another remarkable example of this edgeless, permeale and continuousy changing
collaboration is what Nucdarelli and Gastaldi (2008) refered to as ¢ sategrc adions
and grand stetegi e s the aviation industy, where collaboration has becomethe core
aspect driving e-suppy chan management. They explained how internet web
collaboration (e-collaboration) is generating compettive advantage through
progressve decrease of entry barriers, more efficient and reliable relationships with

different supplers and easier aacessto channels of distribution.

Airlin es have strongly investedin both ICT and compuer reservation systems(CRS)
since thefifties, which have become the central planring and commerce platform for
full-blown waldwide service carriers. These have gradually evolved over the yeas
into more sophistaed global distibution systemsthat can process large amourts of
data and conned severa industy st&keholdas. Nucdardli and Gastaldi, (2008) agree
that e-collaboration, through e-marketplaces, has further broadened and increased the
value chain efficiency, sugaining thecreation of IT-enabled compettive advantage thet
has led to the achievementof industy-wide stan@rds and supply chain integration. E-
suppy chains from the e-aviation industy that usescollaboration as core compegence
include, Aeroxchange, Exosta, Partbase, LastMinuteTravel.com, Pricdine.com and

Travelocity.

2.1.2E-information sharing
Oneof the mostimportant dimensionsof e-SCM deliberated by a wide range of works
is the mportance, visibility and speed of information flows acrossparticipants through
the use of etechnology (Melville andRamirez, 2008; Kelepouris et &007; Rafaeli
and Ravid, 2003; Lin et al2005; Yao and Dresner, 2008; Chan &dlan, 2009;
Rabinovich, 2007; Guide et al. 2005; Hosoda et al. 2008 Fairchild, 2005; Stefansson,
2002 and Gunasetan andNgai, 2007).0Others have identified the dynamism of e
information sharing to be critical inuilding viable esupply chainsor as they put
it, @ multitude of firms co-operating in a multi-directional web-linked environment 0 ,
from the speed and growth oftechnology Graham andHadaker, 2000; Van Hoek,
2001 and Wagner et al. 2003). The internet can provide real-time collaboration and an
information and communicatiorbased network for businesses to operateuth e
supply chaingLancaster et ak007).
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Gunasekaran and Ngai, (d) (2004) commented on this ability of e-supply chainsto
reach beyond boundries of single firms to shae information among supplers,
manudacturers, didributors retailers and staed that the success of e-supply chains
hinges on the applicaion of rea-time Iqistics information systems to improve
communication throughoutthe suppy chain. Williams andMoore, (2007) also consicer
information power derived from e-supply chais to be a critical factor that can be
quickly turned into knowledge and serve as compettive advantage for thosewho have
it. They reported that, wittsuch visibility, firms have been able to develop new
custamer relationships,implement and marege \alue-added adivitiesin their e-SCsto
operate fasta, better, more flexibly and a a lower cost, thus gaining compettive
advantage. In fact, Dimitriadis andKoh, (2005) suggestedthatthe flow of information

in e-SCs night be moe important than theflow of goods.

ASCM is alout panning, implementing and controlling the flow of information é
between suppligs and through different organizations......, of iformation shaing

within and between companes OEstablishing such -Bnkages with suppliers and
customers can enable firms to transmit and receive communication with much shorter
lead times than previously, which gives the potential to spgedll transation
(Nurmilaaksg 2007). Iformation sharing is an important part of SCM; by using
internet and web technologies for information sharing, this can be achieved faster,
with less error, saving time and money and more efficient resource utilization and
customer service (8tansson, 20® and Gunasekaran ardgai, 2007). Therefore,
since the entire literature of this perspective involves the usete¢hmologies in
supply chains for efficiency and high productivity through information sharing, we
have defined énformation sharing agthe use of internet and web technologies for
information sharing in supplghains in order to achieve greater productivity and

efficiency©o.

Consequently, it is the advent of internet and web technologies that speeded up this
new perspective of information sharing between parties in a supply ckain.
information sharingiim to easeand improve the flow of information and communication
between al organizationsin the suppy chain in reattime (Nurmilaakso 2007). This
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potential accelerated subsequent use of internet and web technologies for Hasiness
business and businesscustomer communication and commercialization in e

procurement, 4ogistics, emarketplaces and@mmerce.

2.1.3Defining etechnology

Sewral terms can be useéd describe SCM technologies such asb ew information
technology for SC M0 AT related resources variablesy dS6 and Oedhnological 1T
resouces 6(Zhao et a. 2008; Auramo et a. 2005. Nevetheless, the existing
contemporaryiterature on technologyand SCM identified the common terms usedfor
busiress modelsusng IT as ée-commerced and G-busihnes si éthe former relating to
typical web-based sales and the latter to a more holistic useof technology(Power and
Singh, (a) 2007). Moreover, the term &-busires sabten refers to the use of the
internet € ¢hence, Ge-busiress tehnologyd (Vakharig 2002; Power and Singh, (a)
2007).

Accordingly, Boone and Ganeshan(2007) defined @e-busiress tehnologybas 6 t hse

of the inernet or any digitally enabled inter-intra-organizational information
technology to accomgish busiress processesd whilst Sanders (a) (2007 defined e
busi ness t eioftrmatidn eeghnobogy thatsuse fihe internet, web and web
application® . -t @ E h n @slthergfgréda shorted form for ebusiness technology
with the fAed indicating electronic or
internet and web environmentThere is ample foundation then, that the term &
technologyd0 c oul d b &hedse bfinterretdand aveb technologies in supply
chainsfor e-integration, e-collaboration and e-information shaing in order to achieve

greater productivity andfficiencyo. Further review of the literature supports this view.

E-technologieshave facilitated the creation of an entirely new way of doing busiress
which Wall et al. (2007) described as the doverall strategyof redefining old busiress
modkls, with the aidof technology, tomaximize custoner value and profis and also
invalves the creation of new e-busiress stategies or modelsthat are based on new
technologyé .For example, the use of EDI or ERP withtezhnology implies
redefining old business models whilst the use @é@hnology to desigre-supply

chains would indicate models based on new modelgecBnology has therefore
40



revolutionized suppy chain maragement (Boone and Ganeshan, 2007) and provideda
major oppatunity for firms to differentiate themslves on the basis of a didinctive
value chain (Power et d. (b) 2010.

This new shift necesdtates the effective eintegration of al suppgy chain partners
through the internet (Frohlich, 2002 and Flynn et a. 2010, for a greater level of
synchronization of the entire suppy chain in order to enable ecollaboration (Johnson
and Whang, 2002; Sanders, (d) 2007 and Rosenzwig, 2009) that can create
significant real-time visibility and speed for effedive e-information shaing to enhance
and coordiraete suppy chain adivities effectively (Nurmilaakso, 2007 and Cai et al.
2010, increaseresource utilization and performarce, thus reducing cost anderrors and
in turn, the flow of goods and services to custaners and sumly chan partners
(Gunasekaran and Nga, 2007; Dimitriadis and Koh, 2007 and Melville and Ramirez,
2008. The adopion and implementaion of t h e alwncedsuppy chain technology
strateg i ey American mandaduring companes has enabled themto improve both
quality of service and reduce production coststhereby gaining compettive advantage
(Du, 2007)

The successful implementation of these strategies which ased around the
underlying technology of the internet would not be possible prior to the recent digital
technology development. Some examples includdmazo n @dopion of a meabchant

modeg allowing Amazon to retail goodsand services completely over the irternet, the

concept of the Gextended product§ the dextended dynamic networkd Shurké éend-to-

end synchronizaion concept, Kalakota®s Gexended ent er p Merli® a66i ndu st r )
transformationconcep t Thobends Ge-busiressconceptual model  dthe Rostta net @nd

the &xended SCORconceptualmodel @Vall et al.2007)

Over the lastdecale or two, suwch e-technologies, prticularly internet and web
technolagies, have revolutionized suppy chain design, control and maregement(Boone
and Ganeshan, 2007). They have enabled a paradigm shift from inventay to
information, from compettion to collaboration and from cost to value. E-technology
has permeated every supplychainprocess. E-technology can creatan overall strategy

for competitive advantag@Hoek, 2001 andPower et al(b) 2010)
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E-technologies are dsed on open standrds allowing for the development of non-
proprietary applicaions The internet uses XML applications which are stanard
eXtenside Mark-up Language that lets digitalcontent be written and allows
interfaces with spech and handwriting systemsetc. This means contentcan appear in
different forms to thosein the past. This also providesthe potential for data shaing
with theuseof XML application (through integration) in a way not possble prior to the
development of e-technologies (Chua et al.2003). The cgpability of XML applicaion
and open standards, for example, has given suppligs and mandacturers the ability to
shae design and engineering information over the internet in the ealy stages of
product development (Booneand Ganeshan, 2007). Open standards have also enabled
legacy systemsto be linked within and acrossfirms which hasled to the development
of web serviceswhich in turn, enablessystems to communicate without human

intervention(Power andsingh (a) 2007).

The pemises of such web-based collaboration is faster tme to maket, quicker
upgrades, efficient life cycle management and the elimination of unrecessary
inventory. Firms in a widevariety of industries - Lucent, Adaptec and Ciscoin the hi-
tedh industy; Gap andLandd s iB thefashionindusty; and Dana Corporationin the
automotive parts - arealy embrace web-based design collaboration or e-collaboration

to accderate product development cycles (BooneandGaneshan 2007).

Firms involved with e-technologies poadively pursue implementation wih partners
(Power and Singh, (a) 2007For example, the airline industry has utilized e
marketplaces to further broaden and increase @laen efficiency, sustaining the
creation of competitive advantagéhrough etechnologies,which has led to the
achievement of industrwide standards fo e-integration, ecollabomation and e
information sharingdNucdarelli and Gastaldj 2008). Similady, exporential growth of
e-technologyd sgpability has provided numeous choices in technology applicaion
geared towards improving suppy chain functions. Selecting appraopriate e-technology
applicaion, however is a daunting taskfor managers given the wide array of rapidly

changing and cosly technology. It is important thatorganizational compettive
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priorities drive the selection of etechnology and SCM strategy with a clear
understanding ofbusiressmodels and desired benefits (Sanders, (a) 2007).

Although Sandes, (a) (2007 provides a finggrain perspective of the relationship
between dechnology and callboration,and intimated the proation of integration
and information sharing in supply chains in terms of bisggplier benefits, there has
been no research studyn the components of-supply chain management or the
relationships between dechnology, dntegration, ecollaboration, e-information

sharing and & CM. The current researchmong other thingdills this void.

2.1.4E-Supply Chain Design

Globalization and the uncertain market environment have prompted customers to look
beyond cost to an ever increasing demand for value ghromnovation and
personalization of not only products but also associated delivery of services. This has
led to stunning development in technology, especially electronic digitization and its
utilization to increase high productivity and efficiency for ge@nd services in supply
chains. One need not look further for reasons why S@khime the sole arbiter for

this. Following the SCM definition from the Supply Chain Council in 2608 T h e
effort involved in producing and delivering a final product fromshe pp |l i er 6 s s |
t o cust ome i the evautiosn bf GBM wa8 mapped towards a strategic and
dynamic network perspective which led to the creation or design of new and
specialized supply chains or networks, from an array of increasing speci@imed

(e.g. comract electronic manufacturers apdbduct designers) through a combination

of factors; mainly globalization, increased outsourcing aagid technological
developmen{Mills et al. 2004).

Consequentlythroughthe realizationthat enterprises can design or configure vable
suppy chains from the use ofinternet and web technologie® meet the challenges
faced by the emerging virtual enterprises, the practice of G&-supgy cha n $ave
literally swept the academic community off its feet in a bid to establish thewhat and
ho w 6f e-suppy chains (Graham and Hardaker, 2000; Caputoet a. 2004 2005
Cagliano et a. (a and b) 2005, 2006;Kotzab et a. 2003; Ghiassi and Spera, 2003;
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Swaminathan and Tayur, 2003; Jagdev and’hoben 2001, Lancaster et al. 2006 and

othes).

As far back as 2001, it was reported that thepursuitof e-suppy chains is &covered in
abaut 150 papers andarticlesand.....graving at the sped of computingpowe § (Hoek,
2001). Subsequently,-suppy chains have becomecriticd for achieving efficiency and
effedivenessin suppy chan managemen{Akyuz and Rehan, 2009). However, there
were doubtsabouttheir continued development because of the egmentedas opposd to
their strategic usein suppy chains. Therefore, the has been acall in the SCM
literature for further reseach into the existence of e-supply chains in orderto provide
better insight and understanding of the current stateof the concept and pradice (Hoek
2001) A gap in the literature therefore exists, which this reseantfaddress

In addition, similar cdls in the suppy strategy and supply network literatures,
respectively,have sowht to better articulate the role and development of suppy
networks (as an extensionof suppy chains), that canaccommodate and explain the
contemporarycommercial and market compexity that is assocated with the creation
and delivery of goodsand srvices from souice to destination and beyond (Harland et
al. (d) 1999 and Lamming et al. 2000) Moreover, a time lapse exists after the
publicaion of the earliest suwvey classificaions dedicated to the eSCM literature
(Johnson antivhang, 2002

Notwithstandig, research into other aspeds of e-supply chais have continued
overtime.For example, Sambasivanet a. (200) developed new measures and metrics
for monitoring the performance of e-supply chais while both Liu et al. (2010) and Al -
Mutawah et al. (2007), identified organizational culture as an important aspect for e-
supply chain maregement systens. Mukhtar et a. (200) also introdued a
framework for e-suppy chain analysis based orcontingency framework of e-busiress
adopton. Similarly, Akyuz andRehan, (200) discusged the requirements for forming
an e-suppy chain but mainy from legacy systems including aspects of technica
requirements. Nvertheless,to date, very little research has identified the different types
of e-suppy chains in existence and/or how they relate to the global concept of e-SCM.
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This research will therefor@l these gaps and provide insight and ursdanding into

thedirection,current status and usd the concept and practice.

2.1.5Comparative classification of esupply chains

Over the years, there have been a significant increase in the numbker and diversity of
papers fragmened in various eseach journals on the concept Ge-suppy chan
managemegt . Tak maslet dhifficult to chart its development, intellectual structure
and status. However, the surwy papers of Johnson and Whang, (2002,
Gunasekaran and Ngai, (2004) and Gimerez and Lourenco, (2008), documentd initial
developments and classification ofhe useof internet and web technologies and their

application tosuppy chain maragement.

Firstly, Johnsonand Whang, (20@2) classified their paper into three categories; (1) e-
commerce, (2) e-procurementand (3) e-collaboration. On the other fand, Gunasekaran
andNgai, 2004 classified their review into six comporents; (1) strategic planning for
IT in SCM, (2) virtua enteprise and SCM, (3) ecommerce and SCM, (4)
infrastructure for IT in SCM, (5) knowledge and IT management in SCM and (6)
implementation of IT in SCM whilst Gimerez and Lourenco, (2008 classified their
framework into a variety of topics clased under (1) enablers (a) supply chain
relationships, (b) information flows (c) IS integration, (d) plannng and (€
optimisation), (2) SCM processeqa) fulfilment, (b) procurement, (c) CRM, (d) returns
and (3) eSCM (a) industy structure and competitive challenges and (b) impad on
performance

There are noaccepted normsin the literature for classfying e-suppy chains research,
neverthelessour current classification scheme for e-suppy chains containssome ginilar
and additional categorizations or classification as compaed to the aboveprevious
studes but alsodiffers in therange, design and achievementf e-suppy chains. It is
therefore important to catalogue the differgites ofe-supply chains andiscusstheir
relationship to the globaoncept of ESCM.

The seamingly increasing interest, growth and range of e-suppy chains identified

clearly highlights the need for consolidationof reseach in this field. In a similar
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vein, a considerableimne lapse exists since the publicaion of the ealiest e-suppy
chains surwey classification. Therefore, this research has aso attempted to fill any
void that nay exist in the literature. For instarnce, sincethe following e-suppy chain
designs (e-commerce, e-logistics and e-procurement) have already been classified or
largely identified and treaed in theliterature, this research will only therefore focus on
the additionale-suppy chain designs identifed in this study. We have therefore opted
to name this caegay, G-suppy chain design Gbecause it represents specific or
different types of e-supply chains, and therefore generally morerepresentativef e-

supply chains

The extant SCM literature amply reagnized and have very well documened the
existence and practice of the following esuppy chain designs. e-commerce
(Bernsein et al. 2008; Naim, 2006;Barsauskaset al. 2008; Leonard and Cronan, (a)
2002; Tsay andAgrawal, 2004; Howlaqueet a. 2007 and othery e-logistics (Kumar,
andPutnam, (a) 2008; Sarkis et al. (b) 2004; Kapuscinski etl. 2004;Krmac, 2007;Liu
et al. 2008 and others and e-procurement (Puschnann, 2005; Angeles and\ath, (a)
2007; Boyer andlson, (a) 2002;Buyukazkan, (a) 2004; Truong, 200éhd others
This mightaccountfor their hgh incidence in theliterature especially with regard to e-
commerce and e-procurement. Therefore ths research will only concentrate on the
additiona] identified e-suppy chain designs, whichare not represented in any of the
previous classificationglowever, it is important to notethat we have usedhe termée-
procurem e nlbo8elyto encompasse-transations in the e-maketspace(including e-

marketplace, b2b commergepcuremenetc).

Figure 10 below illustrates a comperative classfication of the e-suppy chains.
Includedin the classification aretwenty-threeadditionale-suppy chain designs (to the
earliest studiesdr newly classifiede-suppy chains identified from the literature The
next sedion begins discussionof the e-suppy chain designs identified.
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Johnon & Gunaskaran& Ngal Gimenez& Lourenco Current Study 2012
Whang (2002) (2004) (2008)
e-commerce Strategic planning for IT Enablers E-comnerce
e-procurement in SCM

e-collaboration

Virtual enterpriseand
SCM

E-commerceand SCM
Infragructure for IT and
SCM

Knowledge and IT
manaement in SCM

Implementation of IT in
SCM

Supply chain relationships
Information flow

IS integration

Planning & optimization
Supply chain processes
Fulfilment

Pracurement

CRM
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e-SCM

Induwstry structure &
competitive challenges

Impacton performance

E-procurement

E-logistics

E-CRM

E-optimization
E-knowledge management

E-Performance measurement

E-manufacturing information systems

E-forecaging

E-scheduling

E-product development
E-document delivery systems
E-intermediaries

E-RFID

E-security

E-recycling

E-leagil e systems

E-portal

E-contract negotiation
E-quality management
E-wirelessdevices

E-modelling of complex systems
E-intelligent systems

E-music

Impactof e-supply chain design
Adoption & implementation

Figure 4. Compar ative classification of E-supply chain design

2.1.6E-document delivery sysems

E-document delivery (e-DD) systems refer to the use of the internet and web
technologies for resource shaing, predominantly document access, delivery and
maregement. Arte et a. 2003 presented a Dftware architedura platform with web
technology for an internet delivery document system in Italian Research Libraries.
Siddiqui, (200) examined three different e-document alivery (E-DD) systems and
useda sunwy to investigate the availability of required hardware and software for the
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adoption of the internet for resource shaing in The Gulf acalemic libraries thraugh

document delivey.

Birch and Young, (2001) condwcted an empirical evaluation of a Documents Direct
project created to investpate the feasibility of offering use-initiated unmedated
request and celivery of documents as an alternative to traditional periodic holdings
and conventional Inter-Library Loan (ILL). In Mei and Dinwoodi, (2005), a survey
investgated the potentialfor an internet based third party (IBTP) internet service
provider (ISP that offer electronic bills of lading (e-BOLs) and shipping
documenttion services to an international supgdy chain (ISC) infrastructure in Chinads
ship industy. Burnhill and Law, (2008) investigated how to design and implement a
national union catalogue database for serials which can be accessedthrough print via
the internet. In contrast, Schulz, (2001) used aframework of the electronic resouices
databese (ERD) of the Griffith University Library as a case study to discussthe
challenges inheent in the maregement of electronic-journa databeses and

recommended solutons fortheir evolution.

The e-DocumentDelivery systemssurweyed are based onthe use on internet and web
architedural and infrastructural dedsion model designs, with software andhardware
platforms. Some benefits of e-document alivery suppy chain design systemsinclude:
cost effective andspedier documentation processes with better information
maregement. Unmediated and remote document ordering, for example, offers a
value-added service with benefits such as linked document delivery, order
monitoring, control and sped of delivery. This is cog-effective as compaed to
traditional ILL, in terms of stdf time, overheads and the range of titles that can be
accesed; demonsteting thevalue of accessover holdings. The main themeshowever,
sean to be increased efficiency angroductivity created througtthe inherent
integration, collaborative and informationshaing nature of these systems.

2.1.7E-Inter mediari es

The tem G-intermediaries or &cybermediaries @internet and web-intermediaries) can

be generdly defined as a busiress organisationthat occupiesan intermediary posiion
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in a suppy chain between a buyer and a seller and whosebusiressis based on the use
of internet-based ICT (Barnes andHinton, 2007). Although many have come to believe
that tiditional intermediaries would become a thing of the past in an electronic
environmentsomehave questioned this notion and predictedthata new age of internet-
based intermediaries would emerge in a process of 0 rirgermed i a t (Banes @nd
Hinton, 2007). The re-emergence has led to an increasedterest and provided the
impetus for supgy chain maregement esearchers to systematically examine its

significance

Barnes and Hinton, (2007) analyzed the genera concept, practice and roles of e
intermediaries. Their findings indicated five main roles of e-intermediaries:
informational transactional, logistical custamisation and assuence. Ghoseet al.
(2007) conducted aranaytic model ofcompettion in a suppy chain between retailers
and e-ingtitutions and assesghe impad on optimal contrads among manfacturers,
info-medaries and retailers. They found outthat the basic role of a referral info-
mediary is to provide the consungr with information about prices and products by
shifing much of the consuner seach process from the physical platform of
traditional retailers tothe virtual world of theweb.

Referral info-medaries represent mid-stream players in a suppy chain between a
manuacturer and a ceder or between dedlers and consuners. The establishmenf a
referral service is a strategic dedsion which leads to the diversion of suppy chain
profits from a third party info-medery to the mandacturer. Furthermore, it enables
the mandacturers to respond flexibly to an info-mediary in setting the wholesale unit

fee to makimum prdit level.

Tang and Cheng, (2006) simulateda model of the optimal pricing stitegies of a
monopaistic intermediary in a suppy chain of comgementry web services. Web
services are 0 | dy soupled, reusable softere compments that semantialy
encgpsulatedisaete functionality and are didributed and programmaticdly accessble
over standrd internet protoco | sWeh service intermediary (WSI) provides both
technical and aggregation services to web service suppy chains and cder to the nead
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for a practicd service-oriented architecture and soughtto charge optimal subsription

and listing fees.

The authorsndicatedthat the optimal strategy of WSI is to set thelisting fee such that
all service providers list on it. The optimal subsciption fee depends on the intensity
of the crossnet-work effed, consuner s @uation of value-added services and the
characteristics of the web service under consiceration. From a businessperspedive,
web services enable 6 j -ingim e dplicaion integration that helps to reduce software
development and integration cost by allowing firms to leverage existing systemsand
utilize business modulesedeloped by other companies. The scope of web services
ranges from persoral services (e.g. stock quats) to enterprise-level seavices sich as
saks force automation systems.

Del Aguila-Obra et al. (2007 analysed the digital, online news industy from a value
chain and value credion perspedive and identified a new intermediary known as Web
Content Aggegators (WCA) who are themain players in the sedor. Web aggregetors
provide third party content to other companes and end-users and provide vaue by
concentrating on contentpadkaging and the distribution stages of the value chain. They
aggregate the suppgy and demand in the indwstry, colled, organize and evaluate
dispesed information and also provide infrastructure to other industy players. Other
mediaand e-intermedaries in the onine news industy are: Traditional Media, New
Media, Alternative Media and Distribution Intermediaries. WCA facilitate creation of
value throwgh efficiency, complementrities, lockin and noelty.

Similarly, Taylor, (2003) described the evolution of e-booksand the roleof the USweb
aggregator (OverDrive) asthe market leader and the single wholesaler anddistributor in
the emerging e-books supgy chain and its evolving role in e-brokering. The web
aggregator adds value to the e-bodks suppy chain by hoging and offering the
publishes 6ontentfor resale toretailers. In addition, web aggregators can drop-shipthe
e-book diredly to the end-custamer. The retailer only takes payment anaerchandize
the e-books. The e-books are down-loaded direct from the aggregatorGs digital
warehouseto the custamer in just the same way that a physica book would be drop
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shipped from the wholesaler to the end custamer, without the intenet booksller
havingto hdd stack or handle the products

Sarkis and Sundarrgj, (2002) presented a conceptual overview of emerging issues
identified in e-commerce-enabled mandacturing brokering or automated e-third party
medation mechanisms. They discussed howrokeringd sole and pradice neels to
evolve with evolving organizational forms. The authors pesented suppating tods,
technologies and different e-brokering mechanisms correspondng to different
organizational structures and described how agent-based technology can be usedto

acompishthevaried brokering types.

Zsidisin et al.(2000) used a case study to anayse the role of IT, particularly the
internet, in the provision of high quality service for communication chanrel
intermediaries (CCI). As a predominantly service organization, CCIs have a dual SC
with both upsteam and downstean custaness. They informed buyers and prospetive
buyers about the availability of sellersd products or services and sough to provide the
best fit between downsteam custamer sudiqueneels and upgream custaner s dvices
features. What determines the service quality is the communication and information
CCls provide which is fecilitated by the internet and enhanced through e-mails,
telephone communication and othermedia The study providesinsight into how CCls

can be suwcecessfulin thecompettive econamy.

Clott, (2000) described the rew chalenges and oppatunities thatthe internet posesfor
non-vesseloperating common cariers (NVOCC) in their role as intermediaries in the
ocean freight market. The use of electronic information via the internet will make it
easierfor custamers to nterface diredly with sugpliers withoutthe need for middlernen.
However, specialized intermediaries can provide quality service andbwest cost for
consuners. The continued existence of NVOCC requires making greaer investment in
IT (the irternet) and other SCM tods and processesin order to raise the value of their
services above thatof chegoer rates.The authorimplied thatfirms such as NVOCC can
provide skiled intermediation in a networked economy by creaing makets and

enhancing custamer value through innovations witin the didribution chain.
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According to Ho et a. (2003, the development of virtual communities maks a
structural change in the role of e-inteemediries through three related phases of
intermediation, disntermediationand re-intermediation. (1) In the intermediation phase,
firms pursuee-intermediation strategy to develop themlves by leveraging their
middlenmen posiion to deliver products andservices thathave notbeen available. (2) In
the digntermedgtion plese, e-intermediaries seek to either dis-intermediate teditional
middlemen to gain more maket shae or by ading as provides of a technolagical
soluion or an emerging IT stan@d (e.g. the changing role of 3PLs to that
Orchestrators (3) In re-intermedition phase, traditional intermediaries whose nterests
have been hampered by e-intermediaries re-establish themslves as e-intermediaries.
Virtualization has made itiegration of inter-organizational busiressprocessesin virtual
spae posghle (e-integration) which enables and involves dynamic collaboration (e-
collaboration). One ofits rewards or achievements is that as information passesand is
digitized through thesesystems,it can thereforebe exchanged quicky to al partiesvia
e-linkage (e-information staring).

Thereviewedpapers one-intermediariesincluded the changing role of e-intermediaries
into virtual enterprisesand value creation through e-integration, e-collaboration and e-

information slaring.

2.1.8E-Forecasting

Four papers contributed to e-forecasting. Bayraktar et al. (2007) analysed the mpact of
exporential smoothing farecast (ESF) on the bullwhip effect for e-SCM. The paper
developedan e-SC simulation modelto experiment the diferent scenarios and the right
parametrs needed for exporential smoothing farecasting tedhnique on the bullwhip
effect. They found that longer lead timesand poor seledion of forecasting parameters
lead to strong bulwhip effect in e-SCs and suggested that the use of ESF can reduce
lead times adong e-SCs while incressed seasonalty would also helpto reduce the
bullwhip effed.

Raghaven et a. (2004) designed a web-enabled software lkeer-game using objet
oriented programming techniquesthat can be plyed onling, to illustrate the bli-whip

effed in suppy chains. Its implemengttion takes into consideration demand
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forecasting by using both Moving Averages and Exporential Smoahing techniquesof
forecasting. The research showedhatfor the same variance of forecasting errors using
both methodsthe increase in variability dueto exporential smoothng method is more
than the increase in variability caused by the moving average method. Therefore

smootheidemandforecasting can reduce the bullwhip effect in supply chains

Zhang, (2006) useal a staé-space mode(linear dynamic system) faecast to improve
demand forecasting accuracy and performance in supgy chain operations in the
semicondwctor industy. It fully accommodates the correlation between product
demandand external information (market trends andregional economic growth). The
propoed stakt-spae model leads to an expedationrmaximisation algorithm that
estimate modelparameters and predict production demands.The findings from the
study on real e-products helped to improve the production and quality of SCM, by

producingmore accurate predictions than otér conventional approaches.

Zhang, (2007) applied a wedor generaised autoregressve condiional
heterosledasticity (GARCH) model to determine the optimal combin&tiegights of
component forecastindor demand plannng, where the conditional variances and
correlationsof forecast errors from andidae methodsare representedand estimated by
a maximum likelihood pocedure. Combnational forecat can increase forecasting
acarracy by integrating several separate farecast models when difficulties arise in
idenifying asingle model. Its intension isto achieve araverageforecast in the hope
that the biases among indvidual models will compenste for one anothe. An
experiment on a real time ries of e-products demonsteted less predicted errors as
compaed to other commonly used forecasting appoades thatare based on sngle
modd criteria or fixed weights.

The reviewedpapers on e-forecasting, among other thingsyecognised demand
forecasting as one of two main causes of the bullwhip effect. Owing to high
transational volume in an eSC, demand uncertainty would cause inaccurate
forecasting of informationexchange in the network, which in turn, would result in the
bullwhip effect (Bayraktar et al. 2008). The papers demonstated that comhinational

method, particularly with the aid of the internet andweb modek, can produce fewer
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predicted errors, as compaed to othertraditionaly used forecating approahes that
are based on single model selection criteria or fixed weights. Therefore, the use of
internet and web technologies inforecast decision modelscan produce demand
uncertainty more accurately because of visibility of information exchange in the

network, which in turn, would reduce the bulwhip effect in suppy chains.

2.1.9E-product development (e-PD)

In the first paper on eproduct design andlevelopment Humphrey et a. (2005
proposed a prototype web-based system (WeBID) platform for evaluating supplier
involvement duringthe design process of product development. The assessmentool
includedfour types of indices to measuresupplier involvementin design (satisfadion
index, flexibility index, risk index and confidernce index). The WeBID platform
measures the extent to which both custamer requirement and supplier capabilities
corresponadand therefore refl ect the riskor potential of signing a projed contrad for
future collaboration. Their analysis of a case study in the telecommunication industy
indicates the method asdstedin reducing product development timefraneecausat
automates the evaluation process and provides a flexible responsive tool for assessing

prospective suppliers.

Lee et al.(2003 addressed the problem designng an eassembly process in an
environment where materials required for assembly presess subjecto stochastic
arrival times in order to maximisthe probability of ortime delivery & finished
products They provided analytic resultsr cases that are polynomial asolvable with
branch and bound heuistic algorithm forderiving optimal solution to the problem.

Computational experiments show heuristic algorithms peddmell.

Helender andaiq (a) (2002 presentedh systems model ofgroduct development for
mass customisation with a customer interfacedfsign process. The prograimedat
investigating fundamental issues and enabling teckesidar applying internet to +e
engineer manufacturing companies towards mass customisation. Their reseéech ap
a graph grammar formalismethodology and interactive muligent system piform

architecturefor integrating design, manufacturing and logistics.
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Jaio andHelendey (b) (2006 reportedthe development of an@istomizeeto-order (e
CTO) platform for customised produdevelopnent over the internet. It aims to
integrate diffeent web services across companies as well as variotsytife issues of
product fulfilment, into a collaborative web of interactive commerces generic
product family mastemodel is proposed to support product customisation over the
internet hat can achieve a synergysdles force automation, product design,
manufacturing planno andSCM), within a coherenframework.The prototypee-CTO
wasimplemented successfullyWeb solutions allow firms to interactively communicate
information related to mduct design, development, manufactgrand logists within
individual infrastructure. This offers scalability, easier implementation and

compatibility across diverse information technology platforms.

In addition, econfigureto-order product fulfilmenallows firms to reduce incremental
infrastructure investments and enhance collaborative customisation among partners both
internally and externallyThe use of the internet andveb tchnologies forproduct

design anddevelopment(e-PD) directly connectsmultiple customers and suppliers
throughout the entire value chain. This alleviates much of the inefficiency in current
PDD and SC practices. It integrates different facets of product design, process design,
and ordeprocessing and order fulfilment in alesive mannefHelender andaiqg (a)

2002) All of the papers covered collaborative decision mo@al®ughe-information
sharing)and integration of different web services across compaimeluding design,
logistics and manufacturing, lifecycle prodict fulfilment and automatically

reconfigurable supply chain for order specification.

2.2.0E-L eagile Supply Chain design systems

Leagile suppy chain design systemsare e-supply chains that use lean, agile or a
comhination of both lean and agile principles. Five papers contributed to this design
Bruun and Mefford, (2004) explored the effect of using internet for lean production
systems in production, scheduling, inventay control, procurement, work-force and
quality improvements. Case examples explored the effects on suppy chains.
Consteints to e-leanness are discussd and a modelfor lean integration was also

presented. Lean integration here indcaesthe applicaion of lean prodiction principles
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at the factory floor level as well as in other busiress processeswithin the firm.
Furtheemore, the system can beextended to alow integration that bridges
participating firms and production systems. Themodel described the framework in
which the internet symbioticaly supprts lean principles and strengthens busiress
processes. Its value credion elements are efficiency, lock-in, novety and

complementarities.

Although in existing literature, lean principles are generally applied to mandacturing,
Buzby et a. (202) used Cycle time and TAKT time concepts to analyse case studes
and provethe applicaion of lean principles for the administrative furction of the
guaation process (e-quotation). The case demonstated that e-solutions are the best
remedees for streamlining quotation proesses to reduce total cycle time in order to
provide compettive pricing and excdlent cusomer service The potertial areas for
streamlining cost through an e-quotation suppgy chain includes: reduction of paper
use via electronic quotation,reduction of waiting time through electronic reminder,
elimination of tasksin the quotation pocess, coordiration with outsde vendors and
the colledion of shq-floor data for accurate labourcosing.

Raisingham and Meade, (2005 investigated the linkage between performarce criteria,
dimensions of agility, e-suppgy chain drivers and knowledge maragement using
analytic network process They developed a decision model which was presented in
a case study of an e-suppy chain in a telecommunications compary. A knowledge
maregement (KM) dedsion framework measureal the relative importance of specific
dimensiors based on the applicaion of concepts from information systems,
maregement gience and the digital knowledge economy literature. Findings indicated
that sincecontextualfactorsplay acritical role inthe design of effedive KM systams,
technical and processsoluions neal to becustamized to fit organizational performance
criteria, dimensions of agility and SC drivers. The paper addressd the need for a
strategic dedsion making tool to assst mamgement in determining which KM
constrict is most beneficial in developing an agile suppy chain bagd on afi r moé s

performance criteria, dimensions ofagility and SC drivers.
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Holmgvist andPess, (2006) examined a SC bushessand informationsystems intiative
by Volvo which implementd and mareged an agile aftermarket suppy chain (a global
web services portal platform) for selling fare parts over the irternet. The effort
involved direct adionsto manage bdh the technology and the elationsamong the SC
adors. It also indicatedthat continuousimplementation projects can deliver innovation
in new relations through new channels, particularly if they address agility from the
start. The case illustrated why b2b integration required agility and how Volvo
implementedit within its compex sypply chain as well as the innovationthatemerged
in new busneses with Information Systers and Information Technologyl%IT)

modals.

Herer et a. (202) estabished thaboth agile and lean concept can be achieved through
the pradice of trans-shipment, to monitor stock levels and multi-location inventory
systems theeby reducing cost and improving service Fasa et a. (2006) propose a
modelthat isbased on leagile paradigm throughwhich suitable suppy chain strategy
can be selected or mapped, based on custamer sensitivity and risk aleviation
competercy dimension. The model was tesed on three Indian SMEs and Graph
theaetic appraach was applied to quantify these dinensionsfor suitable SC strategy.
The mode would help firms to seled a suitable SC strategy basedon these two

dimensionsand the transition required for market requirements

E-Leagile suppy chain design systemscan be utilized throughintegration of processes
knowledge maagementand also in cedsion solutionsto help firms select supply chain

strategy in tunewith their market requirements.

2.2.1E-wir elessdesign

Acoording to Gehlot and Sloan, (2006), the suaessful credion and adopion of an
international standrd for wireless data network (WDN) has caused large-scde
adopton and mandacturing, leading to ubiqutous deployment in acalemic,
commercial, public, industrialand home setting. This in turn hes fed rapid existing
andemerging WDN innovations(Wi-Fi, Wi-Max, Bluetooth,Zigbee etc.), including in

wireless medcd device retworks (WMDNSs). However, each of these WDN have
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different trade-offs with regards tospeed, interoperability, seaurity, coexistence battery
life and object penetration. Their anayses of the WMDN lands@pe, including for both
busiressand clinical applicaions raisedconcern over safety and validation issues and
the absence of indugry standrds or regulations, particularly with regard to the rapid
changes in the underlying wireless mtwork modalties in the WMDN. Based on the
belief for a formd-methods approah for heterogeneous, wireless, patient-care-device
networks, they proposed a prototype verific ation andvalidation tod-kit (V2T) for both
clinical and busiressuse thatvill ensuresafe and relable WMDN operations.

Soroor et a. (200) devised an intelligent wirelessweb (IWW) model cgoable of
high sped wireless networks that exploits advancement in internet technolagies for
mohile real-time suppy chain coordiretion. The various componentsthat enable an
IWW for high speed mohile SC coordiretion are: maobile devices, service abstradion,
semantic conformity, intelligent response,wireless communication technolagies,
semantic web, web services, agent based technologies andcontext aware computing.
The systemwas tesed andimplementedin area operational environment in a busiress
setting. The article discussediow exploiting the convergence and synergy between
different technologies has made it posgble to deliver intelligent wirelessweb supportto
mohile suppy chain memters in real-time on a needed hesis, with flexibility of use.

Marsh andFinch, (199) explored the advantage of usingportable data file technolagy
such as high density bar coding and electronic tagging, for storing and transmitting
information elating to constriction matrials and components. A structured
methodolgy to aid definition of information to be encoded within labels or tags
and the stages within the suppy chain where such devices could be employed was
presented. A case stuly demonsteting operational and financial feasibility in a live
project was presentedwith recommendationsfor an industy wide stardard, as part of a

framework to promate its widespread deployment.

Wambaet a. (2008) investgated the impad of the integration of RFID with electronic
product code retwork (EPC) on mohlile b2b eConmerce (m-eConmerce). Mobile
eCommerce is dfined as wireess b2b and b2c exchange of operational and financial
data within a SC owver the compete life-cycle of a busiress relationship. It is an
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emerging phenomenon dven by rapid evolution in wireless techndogies and
diffusion of mohile terminals, perticularly in retail SCM. The EPCinformationsystem
offers real-time access to all EPC code tags through the internet. Results indicated
that thelr integration can enable, among other thingshigher levels of information
shaing, synchronization between SCs and automated busiress processes and
operations,leading to compettive advantage throughcostreduction, responsveness and
performance function. Four papers contribuied to this aspect. E-wireless suply chain
design systems are used for electronic maregement of information in poduct 0 s
lifecycle, to access real-time information and to integrate internet technologies for

real time mohile information slaring and collaboration.

2.2.2E-Scheduling

Yao andLui, (2009) contributed thefirst article to this sedion. They proposed a multi
objective optimization model for scheduling efficiency in mass customization. The
soluion solved contradicting problems between scded production and customised
demand in masscustanisation (MC). The paper identified two key contradicting
problemsin this environment: (1) To satisfy the different cusomised demandswith
scde production efficiency and (2) To enablea mandacturing supply chain system
comprehensive profit maximisation based on rationally redising production efficiency
of different orders. The article introduced a dynamic multi-objective mathematical
optimisation modelwith an appragpriate algorithm to solvethe domnant contradictions
of suppy chain scheduling in mass-custamisation. The modelwasvalidated through its
sucessful implementaion to improve scheduling efficiency and verify convergence
character throughan algorithm simulationon a numeical scheduling case.

Chuaet al. (2003) presnteda prototype condraint-based planning tool (an e-Integrated
Produwction Scheduler), that enhances plannng reliability while adoping lean
constuction ginciples and the theory of constaint. Unlike the critical path, it
models two additional constaints related to resource suppgy and information
exchange and employs four buffers to marege critical constraintsand shieldproduction
from uncertainties. It was implemented as a distributed scheduling system using

internet tedchnologies such as java and XML and facilitated a transpaent projed
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maregementenvironment where faster communication and adive collaboration among

project membe's are achievable.

Garcia-Flores andWang, (2002 described an emulti-agent software system(e-MASS)
that can be usedto simulate the dynamic behaviour and management of chemical
suppy chains over the inernet quantitativey. It allows distributed simulation of the
chain behaviour dynamicaly so that compromisel dedsions can be rapidly and
quantitativdy evaluated. Because scheduling of plants dten domnates chain
performarce in chemicd suppy chains, an optimal eheduling system forbatch dantsis
integrated intoe-MASS. Thefunctions ofthe systemare illustratedin a case study for
the suppy and mandacture of amulti-purposebatch plant of paints andcoatings.

Sadeh et a. (2001) presented a muti-agent e-supply chain coordiretion tool
(MASCOT), which has reconfigurable, multi-level-agent based plannhg and
scheduling architedure and usesthe irternet. A key innovative element included its
support of red-time mixed initiative furctiondities that can enable end-uses at
different levels within the architecture torapidly evaluatealternative options, assocated
supply chain requiremerts and new co-ordination protocols amed at better
exploitation of finite cgpacity scheduling functionalities aaoss the suppy chain.
The paper presented empiricd results quantifying the benefits afforded by these new
protocols under different loads and suppy chain configurations. MASCOT can
dynamicdly select supply chainpartners, coordirete development and maniplate
planning and scheduling soluions at multiple levels of abstradion across thesupply
chain Other capabilities included mixed-initiative problem solving, users who are
enableto flexibly select a broad range of interactive regimes and supportof workflow
maregement cgoabilities that alow usas to assess comgdex trade-offs while

manipulding assumptions that &en s@n mutiple tiers aross thesupply chain

The reviewedpapers on e-scheduling suppy chain design systems covered the use of
internet and web technologies including the use of software to build infrastructure
and architecture that will improve scheduling efficiency through faster
communication, information sharing adive collaboration among supply chain
memlers, through the integration of distributed and cooperative systems over the

internet that can cope with uncertainty of chain dynamics.
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2.2.3E-Manufacturing Information sysems [E-MIS)

E-Manufacturing refers to the use of internet and web technologies for global
information systemsinfrastructure in mandacturing suppy chains, driven by red-time
information, vishility and connedivity. Shaw, (2000) described an emerging
marufacturing technology and new busiress model, driven by information systens
(global network infrastructure) and driven by the availability of real-time information
and conredivity and alsopowered by the weblnformation-based-mandacturing is
based orusing the right information to know what products to make, when to make
them and then how to make them better The key comporents included: senseand
respond, custaner interadion, suppgy chain coordiration with enterprise operations

andbusiress praesses.

The irternet has the poential to enhance information-based manudacturing through
information systems infrastucture. However information-based manufacturing can
only be efficient when the underlying supply chain(SC) network is managed
efficiently. As it is the suppy chain that providesthe infrastructure for directing all
the adivitiesT from recaving theraw magrials to the delivery of fina products. The
paper illustrated how web technolagy can help to coordirate supgy chain activities in
mandacturing and the relationshipsbetween product-type, SC strictures, infaomation-
shaing, coordination and theweb.

Kehoe and Boughton, (2001) contributed two articles to this design Ther first
article reviews current reeach classiicaion of mandacturing SCs in the light of
internet based applicaions in order to identify operations maregementchallenges for
the next generation marufacturing plannng and control systems.Their paper utilized
a case study of the DOMAIN project at the University of Liverpool to illustrate and
develop an operationsmanagemenframeworkfor the classificationandselectionof an
apprapriate internet planningand control applicaion. The recommended an-suppy
chain resource planner (e-SRP) as an dternative to the traditional enterprise resource
planning (ERP) apprcach. The internet facilitated SC resource plannng (e-SRP)
applicaion was developed using internet based interadive planning (I-BIP) principles

and it offers benefits that areassocated with a more integrated approach to planning
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and control acrossthe suply chain. The use ofinternet technologies among other
things, will enable demand and inventory data to be visible aadoss the SC,
simultareous improvement in custaner service levels and reduction in overall
inventory levels, and thus, lower cost. Furthemore, it would remove the legacy
systemsobstde which has persistedovertime by bringing both custorer andsupplier

partnerships intoa common systemsinfrastructure.

Their second paper disaissedthe role of the intemet within mandacturing SC but
focusedon its impad on mandacturing planning and control operations. The paper
argued for a paradigm shift to the traditional linea transfer of information within
swpply chains. As the internet provides oppatunity for demand data and suppy
cgoacity data to be visible to al parties within the chain, firms can be in the
posiion to anticipate cmandfluctuationsand respondaccordingly; in contrast to the
more radive apprcech. Furthermore; timely information availability, not just efficient
information is the key to enhance supply chain operations. They propose the
development of suppy webs and a more interadive approach to suppy chain
partnering, and identified issues which can facilitate the development of e

mandaduring plannng andcontrol.

Coronado et a. (2004) used a case study to describe the useof a prototype (Internet-
based) e-production information system, designed to assess the feasibility of driving
a build-to-order (e-BTO) mandaduring configuration throughathree tier high volume,
high variety suppy chain. The paper discused extending theconcept of custamisation
to mandacturing adivities upsteam of the final product assenbly processes This
work addresses the implicaions of adoping information transpaency in the SC that
would eventually lead to the elimination andreduction of excess stockwhile enabling
the marufacturing of goodsin low volumes with high variety. The pototype system,
among other thingavas able to extend BTO production upsteam, reduce the pipeline
inventay at ead tier of the chain and also areduction in SC throwhput time. The

working prototypethatwas developedformsafoundation for operationalizing e-BTO.

Chryssdouris et a. (2004) examined problemsarising from the integration of partners

that utilize heterogeneous informaion systemsto discussthe implementation of an
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extensible mek-up larguage (XML) communication system in a Gead-wor | d 6
application in a ship repair industy. Its implemertation enabled communication of
heterogeneous systems, by adoping XML stardard for b2b commerce. Thus,
demonsteting how e-technologies through software mechanisnms can suppat the
communication of different partners and enable information sharingwithin the value
added chain.

Lyon et al. (2004) presented a cross-suppy chan information design system
(CSCIS) or e-supply chain information systerand providesempirical illustration of
its potential in the automobile industry. The paper discussd a case study where a
protatype CSCIS was tested. TheCSCIS converted vehicle demand into lower tier
componentrequirements and transnits this information via the internet across the
suppy chain. The case establshed the need for such a system by idenifying the
performarce benefits to the SC for transpaent demand infamationin order to improve
upsteam operations. This research demonstated how infarmation systemscan be used
to improve SC performarce and provided further mativation for the development of
moreholistic SC planninginformationsystems.

Vadand and Heide, (2007) condwcted a cross-sediona surwey of Norwegian firms
to find out the extent they are prepared to meet SCM challenges through the use
of moden planningand control methodsFindings clearly indicated that SMEs, among
other things are less concerned with e-based soluions and give less atention to
planning and control methods. Thepaper emphasisd that the availability of the
internet and assocated technologies povide the oppatunity to make significant and
radical improvementsto planning and control in mandacturing information systems.
The pacticd implicaion of the per is that horzontal cooperation can reduce the
information technolagy gap by sharing planning and control systemsthrough supplies
of support systems who should consider delivering compete 6 rntkeyd sdutions

speifically targeted atSMEs.

Marincas, (2008) discused the phases in the development of a suppy chan
maregement infamation system (process mappirg, interna integration of functions,
financial anaysis to maimise \alue creation processes,collaboration, strategic cost
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management, information visibility) to demonstete how an integrated information
system can crede a sold network of supplies and custaners and used a case study to
demonstrate its implementationin a Romanan company in order to show how IT can
supportthe development of communication, information shang and visibility aaoss
suppy chain partners in order to meet the increasing custamer demand, pofitability

and global competition.

Azevedo et a. (2004) proposd a multiagent internet system architedure for real-time
custamer-order planning in distributed mandacturing enterprises that address make-to-
order requirements. It provided enhanced visbility of information, early warning of
disturbances, synchronized production and collaborative planning in the SC. The
systemaims at respondingto cooperation, integration and configurability for new
powerful dedsion support systems needed for plannng and coordination in

heterogeneous environments particularly in complexand dynamic environments.

Xiong et a. (2003) described a web-based flexible available-to-promise computational
system(WebATP) which providesenhanced flexibility. The paper useda dynamic bill-
of-matrial (BOM) to simplify the BOM exploding processes. Case studes showthe
system can help firms to understand their capability for filling custaner demards
better. This web system can be accessedfrom any location and from any compuer

terminal and is also less expensive.

StevensonandHendry, (2007) explored the implication of enhancing existing dedsion
support systems(DSS) based on a workload control (WLC) concept with web-
functionality, in order, to improveits pradicd applicability as atool for theintegration
of suppy chain. Although theuse of internet andweb technologies in mandacturing
planningand control systemshave been embraced by large companes, SMEs are still
lagging behind in its adoption. Their findings included proposls for future research in
this area.

In contrast to the view of some commentatas that some sectors within the
manuacturing industy are reluctant of exploiting internet capabilities and that current
pradices thatusesinternet and web technologies within the manufduring sedor is

piecemeal that rarely extend beyond dyadic relationships(Kehoe and Boughton, (b)
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2001),the work here demonstratedarious compex and dynamic use of the internet
and web technologies that provided the architecture for collaboration, information
shaing and integration through the synchronization of the entiresuppy chain in severd
applicaion aress.

2.2.4E-Portal

An e-Portal providesa unifying infrastructure that allows a single, shared databese to
coordirete all transadions within the firm and its partners in real-time. Boysonet al.
(2003) reported a pilot project of the USDepartment of Defence to creae a porél for
suppy chain integration. The case demonsteted the feasibility of red time supporfor
endto-end SCM in a compex organization. A portal allows more compex and
integrated dedsion-making thanis possble with separate systemsand best pradice e-
SC portal are designed to 6 p | andglayd and also suppors future software changes.
The system is scdable and alows more useas to be conreded as required. These
features mnimize the riskof obsokscence in systeminvestnent dedsions. One of te
most mportant functionsis the colledion of buyers and supplies which enables easier
transaction easier for buyers and greater efficiency for supplies. Other benefits
included improved financial performance, inventay availability and reduced life cycle
costsby providing theright information totheright people to makehe best decisions in
real-time.

To effedively ded with distributed data, Rezayat, (2000) comhined distributed object
standrds with web standards protocols to create an Object Web. Its comhnation with
an enterprised siformationautharing and maregementsystem cancreate an Enterprise-
Web portal. This portal can providetheright informationto theright personat the right
time and in the right format anywhere within the extended enterprise. Using senarios
based on adual prototype implementation, E-Web can provide support for everyone
assocated with a product during its life cycle, thuscreating atrue integrated products,
processes and protocolsdevelopment (IP3D) environment. E-access in orderto design
and manufacture information withn extenced enterprises must be web-based because

of its universal interface open standards, ease of useand ubiqguty.
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Sammon and Hanley, (2007) presented a case study and suivey of In t edurdlis to
becwme a 100per cent e-corporation by undertaking two web soluions known as Intel
Web Suite and a system-to-system b2b known as RosettaNet XML standrds. The
suite comprisesof four separate applicationsand operates ower a web portal to transfer
informaion between Intel and its external suppligs. Whereas Rosetta Nt is a
consortium of more than 400major IT, electronic components, semicondwctor
marufacturing and soluion providers, working to create and implementindusty-wide,
open, XML busiress process standard. The paper gave a compaisonbetweenint el 0 s
traditional suppy chain, its Web-suite e-suppy chain and RosettaNet e-suppy chain.
Some of the benefits of the e-suppy chain initiatives include, reduced inventay

levels, operational efficiencies and market reach.

Portal technology alows al partners in the suppy chain to log into a single system
to immeditely accesseevant informationby harnessng diversereal -time data souces
to makededsions. A Portal usesinternet and web technologies for a comprehensive
electronic platform infrastructure buit through comhbned filed data colledion
technology, ERPfunctions, advanced plannirg, collaborative planning,forecatng and
real-time control panel dispgays that uses geographical visudization and arrays of key

performarce indcaors.

2.2.5E-quality management (E-QM)

E-quality management refers to the use of the internet and web technologies for the
maregementof quality in suppy chains. Tang and Lu, (202) propcsed a conceptual
and functiona model of a quality information maregement system based on
Internet/Extranet/Intranet-Quality Information System (IEI-QIS) architedure for an
extenced enterprise. The system is able to integrate quality information from the
enterprise, product, custaners and supplies and serve as a powerful quality

maregement toolfor modern enterprises.

Chin etd. (2006) introduced the pinciples, approaches, mechanisms and processes
involved in global quality chain maregementand proposd a compuer-integrated and
internet architectural system cdled the global quality chain maregement system

(GQCMS), with which the distributed partners in a global quality can cooperate. The
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paper outined a framework and presented the results of a firstphase dvelopmend

systemcdled QQ-Enterprise system.

Segars et a. (2001) examined how a goup of middle-maregers promaed and pusted
through an evolutionary total quality management program at Bose. The program
consisted ofa five stage (exploration, discoery, formalization, pocess thnking and
process linking) process improvement pradice of functional areas, targeted at SC
processeswithin Bose and aaossits suppy chain. The program initially focusedon
six majorareas (1) time-to-market processes (2) integrated SC processes(3) market-to-
colledion processes(4) custaner service processes (5) mareging results and (6) a SAP
R/4 enabling infrastructure, thus framing the network of processes that spansthe
operations of the firm, its custaners and supplers. The organization is hopeftiat as
functional areas improve their core processes,this would provide benefits through an
integrated process-linking across the entire SC of the enterprise. This program of
improved process management and improved responsdo changing demandswithin the
componenti-fi market, maintainedBox0 s  misthetapaneseoriginal equipment

manufacturing OEM) ssgment ofaudio products.

Shao et a. (2006) proposed a conceptual framework for collaborative quality
maregement and presented a tesed prototype web system for life cycle
collaborative quality maragement (CQMS). The system was implemented tased on
web services with ERP/ISCM/CRM sulsystems and provided an overal collaborative
mechanism for product quality control and quality assurance within and outsde an
enterprise, including integration of systems. Research in this area involved the use of
internet and web technologies to build global collaborative quality control
infrastructures andarchitecture for integrated SCM of enterprises thatalso supports

uniqueinformation slaring capabilities

2.2.6E-recycling

E-recycling design systems involvdabe general use ofinternet and web technologies
for different aspects of the end-of-life suppgy chain maragement of products, including

product recovery, disasembling and remanufacturing, waste, recycling and spae-
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parts management, taking into cognizance, em-conscious,green maregement and

otherenvironmenglly friendy measures.

Spengler and Schroter, (2007 developed an internet information and communication
platform for information maregement and spae-parts maragement in closed-loop
suppy chains. Using systemdynamics, the authorssimulatedan integrated production
and remvery system for suppying spare-parts to evaluate possble strategies for
meeting sp@re-parts cemandin end-of-lif e electronic equipment. Its implemengtionin a
pilot-study determined how recovery comporents could reduce costs in spae-parts

maregement throughout arend of life service period.

Rios and Stuart, (2004) discussedhe scheduling of plastc-to-plastic recycling. Recent
research has shownthe feasibility of extendingreverse electronic sugply chain, driven
primarily by remarufacturing and metls recovery, to include plastics recovery. The
extenced re-cycling processes addedplastic cover disasembly for sepasation of
majaity of the plastts in electronics prior to bulk processingfor metls separation. In
anticipation of recovered plastcs demand, they developed scheduling rules for plastics
demanddriven disasembly processesand tesed them in a disaete event-simulation
modelin a recycling centre. The experiments varydisasembly scheduling rules andthe
mix of end-of-life electronic poduct arrival and plastc demand. Their results
demonsteted that the applicaion of plastcs demard-driven or supply-based
disasembly scheduling rules perform smilarly in maintaining metls and plasics

throughputfrom consumerelectronics.

Nagurney andToyasaki, (2006) conducteda suppy chain analysis and managementof
the colledion, recycling and processng of electronic waste, which may be ultimately
converted into products demanded by consuners. In particular, they proposd an
integrated reverse suppy chan management framework (e-cycling network
equilibrium framework that allows for the modeling, anaysis, and compuation of
matria flows as well as the pices assocated with the different tiers of decision-
makers in a multitiered electronic recycling SC. The anaytic framework contributed
to the analysis omultiple tiers of dedsion malers, who may compete within a tier

but cooperate between tiers in order to optimize bkehaviour of the network

68



equilibrium. They applied compuational agorithms to numeical examples and
illustrated both the mod! and agorithm. The model also conformed to current

environmental maragement.

Hammond and Buellens, (2007) expandedprevious work on oligopolies in closed-loop
suppy chains and proposd a network model which is based on recent EU diredives
regarding the waste of electronic and electricd equipment(WEEE). Themodelis based
on a simulateegame ofcompetition in the manufacturingnd consumer marketgshe
model used extragradient algorithms with constant step size to solve numerical
examplesClosead-loop suppy chain network equilibrium occurs when all players agree

on volumes shpped and prices dharged.

Zikopouos and Tagaras, (2006) examined the attradiveness of simple sorting
procedures characterised by limited acairacy before disassemby and remanufacturing

of used poducts. This type of quick sortingis made possble through simple eledronic
devices which record basic usage data and provide information about re-
manufacturability of produwcts without the reed for disassmbly. Their analyses
provided a simple analytic expression that determined when operations are
economically justifiable and also indicated that the econorttraciveness of the
sorting procedure, based on accuracy and expected yield of returned products as
oppose to the variability of yieldvioreover, their work showed that the speification

of the sorting criterion may have significant impad on profitability of remandaduring
operations

Ge and Wang, (2007) proposd an activity-based modeling approach to assesskey
staleholdes @orporate strategy in developing em-consciouse-products. Their work
applied a quantitative assessmenbn case studes to evauate effedive corporate
strategies and resulting environmental impact on product quality, costand performance.
Their results povided usdul knowledge and guidance for selecting suitable

corporation strategy in order to achievedesired eco-conscious ésign of e-products.

Lee andKlassen (2008) used a casestudy of multiple supplies to mapfactorsthatcan

initiate and improve environmental cgpabilities in SMEs. The authors builtan
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integrative assessmenframework for environmental maregement cgpabilities (EMCs)

thatcanprovidediredion toimproveenvironmental performance.

Zhu et al. (2008 evauated green suppy chain maregement (GSCM) adopton and
implementation in mandacturing suppy chains and assessedheir contribution to
closed loop supfy chain (CLSC) practices from a crosssectiona surwey of
mandacturers in China. The mmper examined four GSCM pradices (interna
environment maragement, externa GSCM, investent recovery and e design
managemert) thatcan help organizationsto closethe SC loopand povided irsight into
theadopion of GSCM pradicesin various industres and theirelationship wih CLSC.

2.2.7TE-Seaurity

E-Seaurity refers to the use of the inernet and web technologies for security in
transaction processes of point-of-sale POS) and web-based muti-media digital
content (MM DCs). With the exporential growth of e-busiress in recent yeas, the
seaurity of e-payments which is an important part of eSCM has beamme a critical
issue. A large amount of paymentsin e-transactions are male via point of sae (POS)
devices. Yang et a. (2007) investigated both hardware and design of physica
seaurity on POS ckvices. Thisincluded attadks, countermeasures and their practicd
implementation. Seaure key maregement and seaurity maregement in the
mandacturing industry were aso investgated and analysed to highlight seaurity
systems and approaches which can be integrated into e-mandacturing and esupply

chains for security enhancement.

Web based multimedia digital content (MMDC) has been accderating due to the
increase inthe use of the internet. However, the seaurity of its distribution systems
through the web is not guaranteed, especially when supgying large amount of high
quality MMDCs to uses. Na et a. (2009) designed a prototype seaurity technique
(Layered web cache stricture) for each group in a multi-layered structure, on a
cading technique to improve used sesporse sped thereby guaranteeingsecurity of
digital content distribution. In addition, the system usesa layered encryption and

decryption technique to improve the level of seaurity of digital contens. Its
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implementation verified the performance of the system based onmprovement in the

level of security and execution speed

In the same vein, Pak et a. (2007) identified a comprehensive list of numerous
risks in global onlinetrading of digital goodsand proposeda risk framework consistng
of four factors (technologica risk, environmental risk, strategic risk and operational
risk) for establishing arisk management system. The paper addressed SC adivities
which are invdved in dgital goods from prodwtion of componentsto final consuner

stages.

2.2.8E-RFID

E-RFID refers to the use ofinternet and web technologies with idio frequency
identificaion (RFID) system for maregement of suppy networks. Mefrjerdi, (2008)
introduced the concept of RFID technology and reviewed an RFID internet enabled
system. Bi and Lin, (2009 proposd a new taxonamy of suppgy networks which
provided the necessary systematic framework for mapping suply networks based on
the purposeand availability of information. The paper then developed an innovative
methodolgy for using RFID techndogy to discower suppy networks (SN9. By
leveraging this technology, a firm can visualize its SN at morea detailed and also, at
multiple levels, in red-time This method carprovide a&curate dita about product
movement. This research solveda red-world SCM problem of how to identify and
discover SNs.

Zhou et a. (2007) proposd an eradio frequency identificaion (e-RFID) remate
moritoring systemthat useghe irternet to provide tiangparentand visble infarmation
flow for internal enterprise production management. RFID technology, bluetoothand
internet technolagy are employed to form a remote monitoring systemfor production
maregement. The developedsystemled to enterprise inventay visibility, which in turn,
leads to reduced costs, improved custamer service, increase ofinventay acairacy and

decreaseof lead-time \ariability.
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Mourtzis et al. (2008) discused the design and implementation of an e-RFID system
that can dynamically query SC partners to provide red-time or nea real-time
information regarding availability of parts for the poduction of highly custanisable
products Furthemore, the study described the details of a software system for
evaluating time and financial feasibility of aaquiring the recessay parts for building the
custamised product. This SC control model usedhternet communication andred-time
information from RFID sensors. The dasibility of this appoach was implemented
successfullyin an automotive case. Curan and Porter, (2007) outlined a library
prototype SC design system that uses RFID technolagy to help streamline major
library processessuch as stock taking and book aches. The study found thatthe
functionality and benefits offered by the RFID math the reels and areas of
improvementfor libraries. This demonstated that RFID can be sucessfuly integrated
into existing library systems toimprovethe efficiency and quality of the main processes

andservices provicd.

Prater et a. (2006) examined the maket drivers that could lead to RFID
implementtion in the grocery industy and provided a theaeticd framework for future
applied reseach on RFID implementationin the grocery industy. Theydiscused how
the industry can utilize this technology to change the entire methodof SC operation.
The framework included research usingmodeling techniques, RFID implementation
and the impad of RFID on daily operationa issues. The study found that the
adopton of RFID technology in SCM coulde more successful than automatic

replenishment programs (ARP).

Gessneret al. (2006) examined therole of RFID in e-records nmanagement (e-RM) in
the US to improve suppy chain operations and responseto public hedth crises. The
article illustrated the compexity, challenges and crucial role of records maregement in
global food supfy chains and the importance of being able to produce records quickly,

on request, particularly in health crises situations.

2.2.9E-optimization design
E-supply chain optimization design describd®e use of the bernet and web
technologies for optimization of suppy chains. Lin et a. (2006) presented an internet
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quick-resporse (eQR) system, aso cdled an efficient custane response system
(ECR) framework for perishable goods suppgy chain and developed a dynamic
frequency suppy and distribution (DF-SD) algorithm to optmise suppy and
distribution strategy for al memtlersin the suppy chain. The agorithm is compo®d of
a linear-programming madel and an extended genetic algorithm. Simulation results
indicated that the e-QR suaessfuly outperformed the traditional six-frequency

approad interms ofboth soldion quality as well as comptiational time efficiency.

Dotoli et al. (2007) proposedan IESCoptimisation model usinguzzy logic. In order to

rank the optimal solution, the authors promgb$e@o fuzzy multicriteria techniques

and two fuzzifcation methods. Theaper modeledhe structure of the IESC by a
digraph describing the actors, stages, mateaat information links among therAn

integer linear programming problem witsuitable constraints wasmployed to
formulate the IESC network design d&on problem. The methodology wagpplied

to a case study which shows the effectiveness of the method in selecting the optimal
IESC configuation solution. This work was an improvement afprevious IESC
network design method that selectand linkedpartnersm the different IESC stag

Luo et al. (2001) proposed and illustrateah integrated multi-objective mathematical
e-suppy chain model to design (fuzzy logic) and optimise SC performarce
(product cost, cycle time, quality, energy and environmental impad) in a global
internet mandadurer. The eSC is an extensionof traditional SC; with distributors,
supplers and uses but includel end-of-life product colledors and de-manufacturers.
Furthermore, it extendedthe gerformance considerations from cost and productivity to
include environmental performances. Such an extensionalowed forthe development
of e-marufaduring systems thatare agile and can produce desired products with
minimum environmental impact over their life cycle. It can attack typical configuration
problems such as partner selection and transporgtion selection based on partner
characteristics. This can help manuacturers to enhance their compettiveness by
balancing their envMronmental responsbilities

Yuseca a a. (2001) introduced a framework for comhining statsticd efficiency of

simulation opimization techniques thragh Optma Compuing Budget Allocation

73



(OCBA) agorithm. A prototype was implementedin a web environment for low cost
paralel and distributed simulation experimentation that sucessfuly demonsteted is
viability in web simulated environments. It offers an intelligent way to identify optimal
systemsdesign and demonstieted the power of web technologies for experimental

design and outputanalysis phases of asimulation stuly.

Kotzab et a. (2003) examined the formulation of SC strategies in compex
environments and argued that current e-SCM, as well as the useof Transaction Cost
(TC) andNetwork and Resource BasedRB) theaies, atogether, can be usedto
form a model for analyzing SCs with the purpse of reducing uncertainty when
formulating SC strategies. They presented and validated a theaeticd e-supply chain
strategy optimisation model (e-SOM) in the Agric-chemica industy, to analyse SCs
in a structured way with regards to strategic preferences for SC design, relationsand
resources, with the utimate purmse ofenabling the formulation of optimal, exeautable

strategies for specific supply chains.

Laval et a. (2006) reported the development of a systenatic way of comhining expert
knowledge scenario-based modeling and optimisation (software andnternet)coupled
with scenario analysis, to sdve compex problems in supfy chain netwak design.

2.3.0E-modélling of complex syseems

This designinvolves the useof the internet and web technolagies to model compex SC
systems.Modelling SCsis a difficult and challenging task,particularly given the need
to model stoclastic operations in typical SCs based on internet technologies. This
can offer the promise of conrecting SC partners including custaners in a seamless
information retwork that can subgantially improve dedsion-making and consicerably

improve operations.

Blackhurst et al. (2004) proposed a retwork-based methodto model and analyse SC
systems.The methodrepresented the operations of a SC as an abstracted retwork and
allowedfor the inclusionof stoclastic variablesso that ugertainty can be model The

method is then illustrated ushg a case study based on compayy data which
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demonsteted among other thingghat this approach can improve the operation of a

supply chain

Rabelo et al. (2006) presented a systemdynamics simulation methodology thatrained
neural networks to make online predictions of behavioural changes, at very ealy
dedsion making stages, so that an enterprise wouldhave enough time torespondand
counteact any unwanted situations. Eigenvalue analysis was usedto investgate any
undesired foreseen behaviour. The principles of stability and controllability are usedto
mitigate or study several of such decisions. A case study of an adual electronic

manuacturing company was used to demonstete thered benefits to an enterprise.

To cope with increasing compexity of maragng distributed systems(dynamic SCs)
across frm boundries, Goul et a. (2006) propoed a Databese Schema Design
model with web-scripts as a means for pre-specifying and montoring organisatiorally
approved patterns of web srvice invocations. Challenges assaiated included variable
quality service levels, share-ability of web-scripts between firm busiress processes,
continuous upceting of web-scripts by humanor automated agents and scdability of
designsto accommodate evolutionay changes. This systemhas implications for the
strategic management ofweb sevices suppy chains as a&ritical busnessprocess.

Nagurney andMatsypura, (2006) propose a framework that modekd the dynamics of
aglobal SC network during risk and uncertainty. The poposedframework allowedfor
the modelling and theaeticd analysis of compettion within a tier of dedsion-makers
with cooperation between tiers. The pper also provided numeica examples for

illustrative purposes.

Abdul-Malek et a. (2004) developed a framework to assessthe performance of
compex muti-layered suppy chain strategies. The framework provided a datum to
compae multi-layered SCs where stock, long-term partnership contrad and/or
compettive ebidding stietegies could be pradiced. To esimatethe required level of
stock, the SC was modetd as a set of tandem queues and the lead-times were
compued, using Makovian closel-form expressons and simulation, to esimate the
annual costsof eat strategy. Analysis indicatedthe length of lead-time; variance and

inventay carying cost are anong the decisive factors against competitive bidding
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strategies. The result from this sty provided dedsion makers with means for a
first cut evaluation scheme to compare outsoucing strategies kefore implementationin

asuppy chain.

In order to respondto the increasingly uncertain environment, firm are using spanning
flexibility (the ability to provide horizontal information connedions across the value
chain) to mest a variety of custaner needs. Zhang, (2006) used structured
interviews to collect data on spaming flexibility from manuacturing exeautives.
Structural equation modeling was then usedo test a framavork that explored the
relationship bwteen flexible compeences (suppgy chain information dissemination
flexibility), flexible cgpability (strategy flexibility) and custaner satisfadion. This
resuk indicaed strong msitive and dired relationships ltween flexible spaming
competerce, capability and between flexible spaming cgpability and custamer
satisfadion.

Jian et al. (2006) proposd a fuzzy enhanced high level petri net model (FEHLPN) for
modelling and analysing the dynamics of sumply chain networks in vague and
uncertain environments for effective maregement of supply chains iran e-commerce

environment.

2.3.1E-performance measurement systems(e-PM)

E-performance measurement refers to the ability to measure the entire network
performance of electronic enterprises. Straub et a. (2004) explored the dimensons of
network organisational performance; as a constrict, a set of measures and also, as a
constrict, within anomology using game theory concepts. The research adoptedthe
network as the primary unit of analysis, validated a set of procedures to be adopted in
examining symmetry in dyadic relationshipsand futher developed retwork firm
performances from numbeed tiered and layered perspectives. The concept of degree
and symmetry were applied to al three perspedives to discower and investigate causes
for variations in nomna degree and relative symmetry of performance The results
indicaed that firms shouldexpand performarce anaysis to encompass thethree
network perspedives, which will enable development of key cgpabilities. This paper
offered a way to gather information about how partners work together in shaing
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strategic information about which antecedents have dowrstrean effects and about how

performance aaossentire networks can bemeasured and theeby improved.

Tang et al. (2004) developedan enterprise simulatorto quantiy and evaluatethe impat
of e-soluions aadosssuppy chains in terms of operational and financial performarce
measures. The simulator allowed the comgdete SC to be modelled aadoss four key
applicaions areas - control system design, virtual enterprises, pan-SC performarce
metrics and e-SC design methodolgy. This tool exploited the cgpabilities and
budness strategies offered by e-busiresswhilst at the sme time included quantitative

aswell as qualitative analysis of the SC design performance at each sige.

Caputoet a. (2004) proposedand tesed an integrated global framework to analyseand
evaluate performance of e-suppgy chains. The output of the model can also be
used to design totally new e-SCs or to redesign existing ones, in both mandacturing
and service industries.In another paper, Caputo et a. (2006) provided an integrated
global framework to classfy e-SNs by identifying and describing two characteristics e-
SN patterns are based on (influencing factors and the types of physicd and
immatrial flows between actors). The framework may be used to assess the
managementof a specific e-SN and their coherence within their bushess environment.
It could also provide useful guidelinesfor managers and practitioners involved in e-SN

design.

Reiner, (2006) explainedthe mportance of customer orientation for improvementand
evauation of suppy chain performance and described how process improvementscan
be dynamically evaluatedwith consideration of custamer orientation, suppored by an
integrated useof disaete-event simulation modelsand system dynamic models.The
author illugratedits use inan electronic mandacturer in thetelecomsindusty.

Vantedduet a. (2007) used theconcept of coefficient inverse responsveness(CIR), to
facilitate efficient introduction of responsveness related costs into the £heme of SC
performance evaluation and optimisation. Their stoctastic model developed the tota
cost expresson of safety stack costs and responsveness related costs, for a serial
decentralised SC, as an aid in achieving letter strategic fit between individual busiress
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units and overadl SC requirementsin terms of cost efficiency and responsveness.
Acoording to theauthors,both overall SC cost and responsveness (i.e. SC lead time)

are the most sgnificant determinants of SC competitiveness as competition between

and within supply chains has shown that priority and importance should be given to the

overall SC, rather than, to the goals of individual players.

Eng, (2007 conducted a study of internet coordination mechanisms andorketw
organizational characteristics, in order to improve service responsiveness and firm
performance. The main results from a survey of firms in the UK electronic
manufacturing industry, suggested that, internet coordination mechanisms and network
firm chamcteristics positively influence firm performance and service responsiveness.
In addition, the results suggested thatoerdination mechanisms could provide better

advantages, to support coordination through open systems and virtual channels.

Ho et a. (2006) usedstructural modelng to measure SC uncertainty and developeda
validated de to diagnose SC problems.The proposd uncertainty constrict can be
incorporated irto performarce evaluation, montor and assessthe effectiveness of e-
commerce soluions to solve poblems ofinter-organizatona integration. This can
reduce the risk of failure by identifying uncertainties which could affed inter-firm
processes and evauate the damage they can cause. This, in turn, can enable
organizations to diagnose properly and deploy e-commerce soluions, to montor the

improvement ofsupply chaimperformarce.

Gulledge and Chavushol, (2008) used suppy chain operations reference (SCOR)

mode and Oracle E-busiress Suite to configure an integrated internet supplyhain
operations referencdiSCOR) architedure, which can provide automated data
collection for suppy chain performance maragement. Arns et al.(2002 developed a
technique to measure the performance of SCs with the use of queuing networks
(QNs) and Perti nets (PNs). There results indicated very high performance between a

SC channel of web consumers and a manufacturer.

2.3.2E-contract negotiation (E-CN)
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Agricultural suppy chains are strictly regulated to ensurefood safety and multi-level
traceability. Suppdy contrads in such chains need sophisicaed speification and
maregement of suppdy chain agents to ensure auditability. Bacarin et al.(2008
devel oped a framework to support and m;
contract negotiations. The framework was based on three elements; contracts,

coordination plans (business processes) and regulations (business rules).

Li et a. (20(2) designed and implemented a st of busiressnegotiation objeds (BNOs)
to supportthe bargaining phasesof busiress negotiations. The objects defined the
operations and information contentsneeded for negotiating parties, to express their
requirementsand constiints during abargaining process. Their implementation was
patterned after busiress objets dauments inXML format. The use ofBNOs in a
bilateral bargaining protocol was also presented and vaidated in an integrated SC
network environment, which consisted of two replicated negotiation servers, two

commercial products and a university research system.

Tserng andLin, (20@) proposd an integrated Extenside Mark-up Language (XML)
submntrading and procuring web architedure (ASAP), which uses internet and web
technologies to rengineer the subcontracting and procurement processes, to enable
contractors, to accurately decide the risk and profit related to projects beégrare

implemented

2.3.3E-intdligent agent sygems (E-1A)

E-intelligent agent systems refers to the use of software agents to integrate different
information technologies through the internet, including semantic web, to enable
intelligent behaviour in machir®-machine, in order to utilize SC information for
decision support capabilities and val@sed relationships, thereby improving the
effectiveness and efficiency of SCNKumar, (2003 developed an-Buman capital

SCM framework, with the use of intelligent agentbat facilitated search for
employment. Tie framework enabled decisisnpport capability in an internet

environment and pvided a valudased relationshipetween partners. The impact of
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the internet on HRM and quality human resource initiatives that could link a

technologically adept workforogas also analysed.

Lo et al. (2008 designed a webased, dashion multtagent SC system, which
manifested intelligent behaviour. The system can integrate different information
technologies, including, the semantic web and other web softeware, in order to share
more useful information frontustomers; thereby, improving the effectiveness and
efficiency of SCN. The system can also solve problemsb2b and b2c web

transactions, in machir®-machine interaction.

2.3.4E-CRM systems

E-CRM refers tothe use of the iternet and web technologies for managing custaner
relationshipmaregement (CRM) in an enterprise SC network environment. Tan et al.
(20) assesead theimpad of theinternet on CRM in arder to reved new opportunities
and challenges related to CRM in the busiress setting. The paper also addressedthe
relationship etween CRM and othere-busiressapplicaions, including ERP, SCM and
Data Warehousng. The authors identified different CRM programs, classification
and major players in the CRMsoftware industy and discused elements and phases
of thekey characteristics ofthe inernet for CRM implementtion.

Reichmann, (20(2) introduced the concept of Stakeholder RlationshipManagementto
show how busiressesuse the internet to suppy their staleholder with information

in CRM, Investor Relations andPublic Relations

Sheth et al. (2000) proposed a framework for analyzing custamer-centric marketing
(CCM), which seeks to fulfil the reeds of the custaner and examined its antecedents
which included, the ingeasing pressureon firms to improve maketing productivity,
increassing maket diversity in  budness and houwseholds and technolagicd
applicability in production, digribution and facilitation. They suggested that the shift
in CCM would increase the mportance of marketing as a 60 s Uypnpenageme nt 6
function, with conseuences for custamer outsourcing, co-creation marketing, fixed-
cost marketing and custamer-centric organizations. Some of the suppgy maragement

technologies included compuer aided design, computeraided mandacturing, data-
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bases, just-in-time flexible systems for production, dectronic data intechange(EDI)
combinedwith forecasting tools, scanners for distribution and internet technologies that
can provide the ability to store vast amourts of information including custamized
information. The use of internet and web technologies can en@Bi® to obtain a
moreintimate undrstanding of custamers, which in turn, would enable them riealise

efficiency in marketing processes.

Ross (2006) described how the rise of internet technolagy has not only transformed
custamer relationship maregement but also provided many computerized toolset that
have significantly expanded its traditional functions (sles, custaner services and
marketing) and capabilities The study provided detailed capabilitiesof e-CRM for
SCM. Theseincludel providing visibility to custamer value cgpabilities, generating an
integrated infrastructure and a seamless end-to-end SCM service throwh internet
techndogies. Giovanni and Franceschini, (2003) presented experimented results for a
segmenttion modelbetween useas and web sites, that permitedthe provision of speific
service maregement foreach user sgment. The model gpportedcustamer relationship
maregementandquality e-commerce web service and its implementation

2.3.5E-Music sydems

E-musdc refers to the use of the internet and web technologies in music SC network
environment. Hardaker and Graham, (2008) analysed the overlapping nature of
consumpiton and production in the suppy chain of the e-dance musc sedor in Finland.

The structural formation of the industry is fractured, to the extent, that the identities of
producers and consumers are blurred, by the decentralised nature of the supply chain
network. This situatiorthallenges the conventional distinction between conssiamet
producers of music, with the record label typically acting as mediators. The result of the
study indicated that the methods of production and supply are highly integrated through
the creation ofpeerto-peer communitigswhich has resulted in the overlapf
traditional cultural consumption and production, to an emergerosghisation.

Graham et a. (2004) explored the impad of the internet on the suppy chain of musc.
The inernet, coupledwith the production of musc in digital format the advent of file

downlcading and swapping haschanged the dominance of the major lalels over musc
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creation, distribution and consumpion. More and more mug is didributed
electronicdly. Conseuently, the structure of the industy 6 XC is changing from a
relatively linear and fixed structure, to a more flexible network, where partners are

likely to change more frequently. The replacement of a vertically-integrated SC

with a moredynamic and flexible network structureis likely to reduce the power of the
dominant playersas they will no longer be able to own and control the main
distribution channels. However, the biggestthred to thedominance is irternet piracy.

Lewis et al.(2005 compared prandpostweb music supply chains and argued that the
internet is destabilizing the musidustrySCs by challenging and dominating pveeb

roles and by changing the primary entry barriers in the sector. The paper contributed to
the understaging of the strategic responses taken by industry incumbents and presented

the implications for consumer welfare.

2.3.6E-KnowledgeM anagement systems

Lin et al. (202) examined different types of knowledge flows from recent advances in
compuer networks and the internet and propogd a knowledge maregement
architedure that &cilitated knowledge management in collaborative suppgy chains.
According to the paper, e-linkages have fundamentaly changed the nature of inter-
organizational relationship as firms can now tightly couple process interfaces at eat
stage of the value chain. Networks canredesign internal and external relationshipsand
creae knowledge retworks in orderto facilitate communication of data, infamation
and knowledge while improving coordiretion, deasion making and planning. The
paper aso discussed three knowledge e-technology models to outline different
i n d u satchitegdres and the knowledge flovs theein. These results aso indicaed
the different types of SC networks, the amount of transations and themain
collaborative functions in the SC that would lead to different types of krowledge
flows andthe toolsadapted.

Cronin (1998) described the stetegic importance of infamation and intelligence
maregement to sociemnomc growth and consdered the implicaions to human and
structural intelledual cepita development, through demand-and-suppy side analyses
of knowledge and skils requirementfor information professonals in the dgital age.
According to Cronin,in thedigital age the socicecononic wellbeing of nationsand the
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busiress world depended on the ability of information professional$o aaess and
exploit knowledge which further depended, on the ability to link quality
telecommunications infrastructure and extensive diffusion of information processng

and anal ytic skills, throughoutheworkforce

Acoording to Marfled andKelly (199), the advent of the internet has givenrise tothe
evolution of information professonals and the neead to refocus their traditional role of
information retrieval to the development of core compeences. The paper viewed
the changing role of information professonals to that of afadlitator of quality
information retrieval, which must be closdy aligned to busiress and able to ride the
change in busiress and technolagy. These changing roles shouldencompass end-user
relationships, training on best practice, implementing information suppy strategies
(IT), information maragement, intranet development, industy specialization and

continued professonal development.

Li and Chandra, (2007) discused the challenges and requiremens faced by
knowledge inteyration in compex networks and proposed a knowkdge irtegration
framework that modelsvarious network structures and adaptively integrates knowledge
based on dependency, moddling and informationtheory. The paper used a conceptual
Bayesian model to sypport its applicaion to SC risk maregement and compuer
network attadk correlation. This research provided insight into systemsmodeling and
knowledge marmgementin resporse to compex network maregement and representd
appropriate retwork modeling that can integrate knowledge for dedsion makingin

complex networks.

Gunrasekaran and Ngai, (a) (2007) reviewed the literature on knowledge maregement,
identified gaps between theay and pradice and developeda framework for knowledge
maregement in the emeging advanced mandaduring environment which is
characterized by SCM, enterprise resouce planning, virtual enterprise, outsoucing and
e-commerce. The framework was based on four main dimensionswhich are also the
key functionsof mandacturing (design and engineering, production, distributionand IT
systems). Acording to the paper, athough recent developmens have been driven by
IT, the process of innovationheavily dependedn knowledge and the maregement of
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knowledge of which, humancapital should bean essential element in the management

of any bushess.

Their findings suggested that marufacturing firms should place emphasison human
resouce management practices when developing strategies for product and process
innovation since knowkdge contribuies to innovation performarce thraigh a
simultaneousapproach of implementation of soft HRM pradices and hard IT pradices.
They reiterated theview that although most sucessful firms today are consicered
0 iehigent enterprises in order toconvert and integrate intelledual resources into
useful forms for custamers, materials mandiacturing without human input have little
intrinsic value; especially agnost of the processes whih add value to matrials are
knowledge-based adivities. Therefore, as has been argued elsewhere, the organization
and effective strategiesof enterprises should depend on the development and

deploymentof humanresources rather thanon the maragement of physical assets.

Bassiet al. (1998) examined the changing trendsin workplace learning which is linked
to rapid technolagicd developmentand the emergence of a global ecnamy. The paper
staked that workplace learning is beaoming more strategic anda compettive advantage
to both individuals and employers. Havever, this has resulted to arunprecedented

change in the demand and suppy of workplace learning oppatunities.

The paper identified foumajor developments that are affecting the field of workplace
learning and performance improvements on the demand side ( the growing effort given
to knowledge management, the integration of learning and communication functions, a
resurgence of interest ireddership development and executive coaching and the
intensified requirement among employees that career development become an integral
part of employment relationship) and four supply side developments (the internet,
intelligent tutoring systems, learningoftware objects and voice recognition

technology).
2.3.7E-supply chainadoption and implementation

This section discussl the adopion and implementation of internet and web

technologies in suppy chains. Some of the important thenes are centred oninformation
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sharing integration, collaboration, inernational compaison and critical suaessfactors.
Oneof thetypica cases reported by Yen et a. (2004) is Eastman Chemica Companyd s
mardate to sell the firm 6 ghilosophy for the adoption @h integrated e-suppy chain to
its busiress partners globally. The case described the firmé industy, its e-busiress
strategy, rationale, and why an integrated e-solution is integral to a companyd s
compettive strategy. The study also identified the underlying technical requirementsfor
an integrated e-suppy chain.

Folinas et al. (2004) examined five dimensionsin the evolution of a traditional SC
to an e-suppy chain and usedcase studes and best pradices to illustrate and support
the evolutionary progress. Based on their analysis, a SCM evolution framework was
proposed and its implicaion for current SC pradice identified for future development.
The findirgs demonstated that firms haverealisal the need for real-time infamation
systems,new busiress modelsand the kenefits derived from an integrated SC. Ther
taxonamy also confirmed the existence of different e-busiressadoptionstrategiesand
web-solutions, to integrate and rationalize suppy chains.

Nguyen and Harrison, (2004) developed a framework to formulate e-business
cgpabilitiesand integrated SCM capabilities The studyempiricdly testd a taxonamy
that illustrated a firm 6 srategic posiioning along these two componentsResults from
the Australian mandacturing industy indicated that firms generally adoptetbur
strategic options. Furthermore, mandacturers seem to competeon three compettive
dimensions simultaneoudy (information integrity, networking and joint efficiency
operationsand b2b applicaions. The stuly also pointed out the different components
of e-technologyand integrated SC cagpabilities and discussedow they could be used
to formulate different strategic options. Gregory et al. (2007) assesed adopion and

implementation of internetechnologiesn export marketing strateges

Two papers advocated a network orientation-8Gs. In the first paper, Sheré2009

analysed case studies and demonstrated the limitations of information systems that are

utilized to support traditional SCM and introduced the broader c@ p t of ov
net work advocacybé6, t o a Adordmgts Shereth) aeloptiord e nt i

of this concept would guide e-SC development to supportmore integrated custamer
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focus notion of flexible and adaptable retworks that can provide value and supportfor
custamer neals. Similarly, Overby andMin, (202) proposd a network orientedmodel
of internationalisation to encourage more irtegrated lewels of I-Commerce adopion
which, in turn, will further stengthenthe relationship letween network orientation and
its implementation. They argued that the emergence of internet commerce is a
signifi cant challenge totraditional internationalisation and proposed International SCM,
as a process of internationalisation, which represented the mplementation of aglobal

uncertainty-driven new network orientation.

Kohetal(200)conducted a comparative survey of
usage, impact of the internet on firm performance and internet readiness, from a value
chain perspective. They discovered that internet usage and its impact on business vary
from countryto country. Their findings also indicated that both countries had similar
usage, suggesting the global nature of internet adoption as a business tool and the need

for firms to fully exploit its value chain potential.

Similarly, Pant et a. (200) developed a framewvork for evaluating e-suppy chain
implementation strategies in free market economies The framework captured the
various appraaches that can be used taeaste anintegrated e-SC system and how to
implement different SC requirements The study also discussed the implementatibn
e-supply chainan two companys. Chen et al. (2004) extendedthe framework of e
suppy chain implementation strategies to transitional econonies. The paper proposd

seven implementation stetegies fortraditional economies.

Nga et a. (2004) reported the results of a suwvey of critical success factors for web
SCM systems. Exploratay factor anaysis reveded five major critical factors for
implementation of web SCM Soliman and Janz, (2004) identified the critical fadors
that caneffect the dedsion to adopt e-information systems. Their findings provided

insightsfor firmsusing or planning touse intenet andweb SCM systems.

2.3.8Impact of e-SCs

This section discussed research the impad of internet and web technologies in
suppy chains. Keil et a. (2001 notedthatthe adopton of ICT in moden life is fuelled
by digitization of technology that has blurred boundiries between industriesand is
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further increasecby access technologies (3“generation wireless systems, Bluetoothor
wireless LAN etc.). They argued that the massive estructuring of economic and
management principles taking pbce, is partly derived from the opportunities created
by technolagy, which is, also partly shaing their evolution. The paper detailed the
nature of the impad of internet andweb technologiesin four selected areas
(strategic management through value creation and staulards setting, demandand SCM
and logistics, organization and leadership and in managementeducdaion for rapid
change).

Lankford, (2004) discussed the potentiale-oppatunities and problemsassocated with
the sudeén increase in the use of internet to improve performance in supply chains.
The advantages included speed, deaeased cost, flexibility and the potentialto shorten

the suppy chain. Hausen et al(2006 conducted a comparative analysis between an

SME that uses embeddedtrading systems and another that could improve its

transaction efficiency by usgnan embedded-&gading systemThe benefit derived is
shownin an experiment that compaed traditional transaction processeswith that of
electronic processesn an SME market. Theresults indicatedmajorgains in transation
process efficiency for both buyers and sellers using e-trading systems Electronic
trading systems can improve transation efficiency as compaed to traditional
transaction processes.

Sodhi , (2001) charted solutions and-
supply chainsOR applicaionscould improve planning andexeaution in e-SCs throgh
an expanded physical scope to include vendors and custaners and through an
expanded functional scope to include product design, marketing and CRM. Mattsson
(20@) propowd thatchanges in current market structures are causedby globalisation
and redistribution of goods and services viathe internet. The eorganisation aspects of
globalisation and didribution were discussd, as they relate to multi-nationa firms,
mergers andacquidstions and stetegic alliances. The authorapplied a network view of
(structural inter-dependencies) markets, with reference to cultural dimensions to
analyse themplicaions ofthe genera development trends in eseach and pradice of
SCM.
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Quayle, (2003) conducteda SCM pradice surney designed to identify current trendsin
the UK industrial SME enterprises. The analysis identified the adaptation of SCM
techniquesand rdationshipsbetween custamers and supplies. The outcome indaed a
lack of effedive adaptation fom traditional adversarial relationships to the moden
collaborativ e 6 e 6 s angidentyied thdissuesrihat businesgs neal to address

in order to improve SC performance by grasping the lenefits of effedive SCM.

Lancioni et a. (2000, Rahman (a) (2003 and Rahman (b) (2004) conducted email
surveysdiscussnternet andweb usagein supply chais. The mostpopukr areas of use
identified by al three papers included transportation, order processng, vendor
relations, puchasing and procurement and custamer service lIts greatest potentialin
SCsis to spesd up communication between custaners and theirsuppligs, to improve
service lewvels andby reducing logistics costs, therebygaining greateproductivity and

efficiency.

Martin et a. (2008) presenteda case study abouta compalyd sventual transition from
a part paper-based and part electronic supgy chain to a compete e-supgy chan
systemin order to maintain compettive advantage by reducing operational costs and
lead times. The case presented the ealy experience and impacbf the transition on the
company and its stakeholdefRoethlein et al. (2008) surweyed how four identified
manudacturing strategies (inernet technolagies, design strategy, employee experience
and delivery, and facility locaion) differ in importance to five identified levels of
supdy chains (baselevel supplies, sub-componentcomponentmajor componentand
end-product producers) in US mangacturers. End product producers reported internet
technology strategy to be sgnificantly important than other suppgy chain levels and
custaner demand was seen as an inaeasing factor, for the importance of internet

technologies, in orderto compete effectively.

Motola, (1999 discussed areas in the mining industry that could be impacted by e
commerce. The four areas identifiedor implementation of internet and web
technolagies in the ®ctor are;supply chainintegration, knowledge managemeatd

educaion, human comunicationsand mahine communications.
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2.3.9Defining e-supply chain design

We have discused and classifiedthe e-suppy chains identified from the literature
based on ther main dsign thenmes from the articles and their SCM or -&CM
achievementsTherefore, based on this identificaion and classfication, we define G-
suppy chain designé as ¢he ue of etechnology particularly internet and web
technologiesto configure or desgn supply chains(e-SCs) for e-collaboration, e
integration and e-information shaing in order to achieve greater efficiency and
productivityd This description fits well with the perceived purposes and SCM
adhievement of the esupply chains as alysed and alsois rational and Iagical based on

theoveral review of theliterature in this study.

2.4.0Summary conclusion

It may be evident to state thatSeipply Chain Management B multrdimensional
phenomenonhowever,this review has identified two main components eé6€M (g
technology and-supply chain desigrand thusileveloped a conceptual framework of e
SCM. According to our review, -&CM refersto the use of ¢echnology, particularly
internet and web technologjeés design o configuresupply chains (eSCs) for greater
efficiency and productivity through ecollabaation, eintegration and -enformation
sharing. It also seems logical to assert that the relationship between the two main
components is based on SCM principtdsintegration, collaboratiorand nformation

sharing for greategfficiency and productivityand therefore sustainable supply chains.

Moreover, our review and analysesveloped a classification of twerityeee-supply
chain designs basditiat are basedn eintegration, ecollaboration and -exformation
sharing for high productivity anidcreasecefficiency;introducing and demonsteting the
i mpor t an esgn @édmenttdtree gdedl debate one-SCM. We have identified
the major componentsf e SCM andthe main themes @&SCs, whichn most instancg
focus on solving practical problems and can help managers think about and focus on their

specific supply chain needs.
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CHAPTER THREE

Resear ch Methodology

3.Introd uction

This chapter explained the philosophcd worldview, rationale, research strategy of
inquiry, and the two research sequences that make up the pesent study. Sedion 1,
explainedthe research philosoghy and rationade of the stud, including the goal, aim,
andobjectives. Sedion 2, explainedour mixed methodsresearch strategy, includingthe
mixed methodgesign and processesjts purpose, methodsof data colledion, sampling
design, mixed methodsintegrative strategies and criticisms Section 3 discussedhe
research methodscluding data collection arghmpling.Sedion 4, explainedthe two
research squences, each with its own data colledion and phases of analysis. In
segquence one; Phase 1 detailed a quantitative surwey and bibliometric analysis of e-
SCM. In sequence two, Phase 2 initiated the development of an e-SCM typology
development with the aid of themeanalysis through open andselective coding. Phase3,
utilized a conventional content analysis to identify latent e-suppy chain designs,
relevant to achieve informationalredundancy and compete the typology development.

Eadh seguence will sesk to explain its procedures and findings.

SECTION ONE
3.1Thephilosgohical worldview proposedin this research

There are three primary consicerations which shouldbe given to an overal research
design, (1) The woldview or phiosophcd assumptions,(2) the pocedures or stiategies
of inqury and (3) the speific methodsof data colledion, anaysis (resuls) and
interpretation (Creswell, 2004). However, discussionand interpretation of results will

be dedt with in chapter four. This reseach is based on a pragmatic warldview; a pos-
modern philosofy which is based on the writings of Charles Pierce William James
and John Dewey, who are regarded as the founding fathers. There are many versionsof
pragmatism with different points of emphasis,interpretations and re-interpretations
however, Pierced gragmatic maim provide the fist explicit charaderistic of this

worldview. Pragmatist aims 6 t aharify the meanings of intelledual concepts by
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tracing their concevable practical conseuences A ater, their attention was shifted to
the important consejuences of actionsbased on particular conceptions. The pragmatic
worldview gives mportance to the consequences of a phenomenon (Cherryholmes,
1992.

Pragmatismis not committed to any one philosophy or redity but draws liberally from
both guantitative and qualitative assumptions Pragmatic researcheage free to choose
the methods, techniquesand procedures of research that best meets their needs and
purposes. For them, the truth is what works best at the ime of inquiry. Pragmatism
encourages multiple methodswith different worldviews, assumptions as well as the
use ofdifferent forms of data colledion and analysis (Creswell, 2004). In this regard,
pragmatism offers an attractive phlosophcd partner and framework for designing and
conducting a mixed methodsresearch study (Johnson anddnwuegbuzie, 2004, from
which this gudy is based.

3.2Rationale for Choosing the Pragmatic Worldview

As a postgaduate managemenstudentwith training onboth constrictivist-interpretive-
qualitative and posiivist-quantitative paradigmatic views during the rise of both
globalization and the internet (in the nineties UK) onwards, it was easier not to
take sidesin the paradigmaic wars (Johnsonand Onwuegbuzie, 2004). Moreover,
originating from a pre-colonial country and an ethnic minority (lead researcher); mace
it easier not to accet paradigmatic views from whatever persuesion cate blanche,
particularly when they have connotations of suyperiority or suppessve nuances
(Mertens, 2003. It became lessof a dilemma then not to aacept the incompatbility
thesis (Mertens, 2008 and to embrace pragmatism becaise of its plurality and
eclecticism. Similarly, we aacept that epistemologica and methodolgjica pluralism
shouldbe promoted sahat researchers are informed about other possbilities. In fad,
some would argue the logic, that in taking anon-purist or compatiblist position,
reseachers would utilize methodghat offers the best chance of answering their specific
research questions, tlereby able to condut beter research. In the light of the above

discussiortherefore we have decided to use a pragmatist approach for this study.
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This alsoenabled the researcher to utilize a qualitative-dominant mixed reseach stuly,
taking a 0 cditative constrictivist-poststraturalist-postmodenist-critical stance 6 wi t h
respect to the research process,while at the same time, including quantitative data and
appraeches to help providerich and detailed descriptions and interpretati o r(Jshdison
and Onwuegbuzie 2004). It is our view that the pagmatic worldview offers an
appropriate paradigm for this study in its starce to use whatever method is deemed
necessary to answer the research questions. This 6 scdled decentered approachd
(Van de Vijver andLeung, 1997) will dso minimize therisk of bath self-referenced
bias and of overlooking aternative explarations thereby promoting academic rigour
(Beuckelaer andWagner, 2007). However, our choice of a pragmaticview is not meant
to replace either quantitative orqualitative approaches but to draw from the strengths
and minimize the weaknesses of bothin a single research study and acrossstudes. We
hope that the above discussionwould also contribute toascertaining methodolgicd

congruence (Thurston etal. 2008.

3.30verarching goal ofthe present study (¥a)

This study focuseson a speific field within Operations and Supdy Management
(OSM), ramdy e-suppy chain maregement (E-SCM). E-SCM is a young, developing
and exploding field that among other thingsanalyses the role played by e
technologies, particularly internet and web technologies, to manage suppy network
operations.E-SCM has led to the emergence of new academic research areas thatbuilds
on existing research in a host of disciplines such as information systems, business
strategy and engineering; to name a few (Zhao et a. 2008). However, athouwgh
emerging studes are beginning to examine different facet of this phenomenon(Liu et
al. 2010; Mukhtar et al. 2009; Sambasivanet al. 200, and othery a gap still exist in
the literature with regards to its conceptual development (Bi et a. 2010). Furthermore
there has beeacall in the SCM literature, for further research i@ existence oé-
supply chaingdHoek, 2001). Moreover there should bea concern on the lack of an
integrated perspedive thatcomhines the examination of thedifferent variables that have

been identifiedinto a sigle study.

As such every effort should bemadeby academia to help understand the nature of this

complex phenomenonin order to resolve its conceptual difficulty (and subsequent
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empirical validatioly which is the over-riding goal of this study. According tothe e-

SCM literature, thesubsequent analysis and development -&C& will determine

future economic growth (Délquila et al. 2003) and possibly, thetrenking or re
emphasis of management and associated concepts (Lang, 2001 and Ho et al. 2003),
pertaining to industries, mariseand in businesses (D&guila et al. 2003 Therefore,

this study will contribute by providing moreinsight and better understandof e-suppy

chain management at this developmentl stage of the concept, in the irterest of
academia and as a contributionto knowledge.

3.4Aims and Objectives ofthe study (¥e)
The intial am is to develop a conceptual framework ¢SEM. Our overall mixed
research objective is exploratory (¥b). Three objective staements were formulated.

The mixed reseach statementsor objectivesare divided into three phases:

Phasel. To gain insight into the direction, tmds andcurrent status oé&-SCM
Phase 2. To identify the componentsf @ SCM that will aid thedevelopment of a

conceptual frameworland

9 Phase 3To discovedifferent types of esupply chains.

Secton two
3.5Mixed Methods Research Strategy

3.6 Definition

This study usesthe definition providedby Creswell andPlano Clark, 2007; that mixed
methods reseach focuses on the colledion, analysis and mixing of both guantitative
and gualitative data in a single study or a series of studes (Molina-Azorin, 2009).

Mixed methodresearch dates as far back as 1959, when Campbell and Fisk used
multimethodsto study thevalidity of psychological traits and encouraged othasto use
it to examine mutiple apprcaches to data colledion. It was born out of the kelief thatall

methodshave limitations and the view that biases from any single method could
neutralize or cancd the biags of other methodswhich further herad triangulation of

data saurces as a means of convergence, connection or embedded to the integration of
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quantitative and qualitative data. This has led writers worldwide to develop procedures
for mixed strategies that taknumerous formgreswvell, 2004. Mixed method research
recognizes that both quantitative and qualitative researethodsare useful and
important and does not seek to replace either but rather dravilfeostrengths of each,

to minimize the weaknesses of both in single researchestatid acrossixed studies.

Other proponents of mixed methods researahude works of Brewer anéiunter,

1989; Newman andBenz 1998 and Reichardt anRallis, 1994 in (Johnson and
Onwuegbuzie2004).

Ultimately, the possibility of mixing methods cée very large because of the many
potential classification dimensions, as it opens up an exciting and almost unlimited
potential for futuregesearch (Johnson a@hwuegbuz, 2004).Mixed method research
strategies or designs can be developed from eitmeixadmodel (mixing qualitative

and quantitative approaches within or across the stages of the research process) or
mixed-method (including a quantitative phase and a qualitative phase in an overall
researh study). Johnson an@nwuegbuz, (2004) prowded a detailed list of across
and within mixedmethod designs and the different kinds of mixeethods designs
basedon Morse, 1991 However, researcheshould consider two primary decisions;
firstly, whether to operate within one dominant paradigm or whether to conduct the
phases concurrently sequentially (Johnson andOnwuegbuz, 2004) or

transformatively(Creswel] 2004).

Secondly, in anixed method design, the findings must be mixed or integrated at some
point. Nonetheless, one can easily create more user specific and more complex design
For example, quantitativgualitativequantitative stagesr both a mixednodel and
mixed method approach. Fdhermore, a design may emerge during a study in new
ways, depending on the conditions and information that is obtained. The most important
point is for the researcher to create designs that effectively answer their research
guestions. This view is in camaist to the approach where one completely follows either

a quantitative or qualitativearadigm(Johnson an®nwuegbuz, 2004).

3.7 Mixed methods rationale (¥c)
The overall mixed goal or central aim of a mixed methods study is that both the use of
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guanttative and qualitative metidls in combination can provideetter understanding of

the research issues and complex phenomenon, thaer eitbthod alongMolina-
Azorin, 2009). As Greene et al. (1989) indicated, mixed methods inquiry is an approach
to investigate the social world, that ideally involves more than one methodological
tradition and thus more than one way of knowing, along with more than one kind of
technique for gathering, analyziragd representing a phenomenon for the purpose of
producing better understanding. Creswel2004 emphasizes the importance of
focusing on the researchgblemby using pluralistic approaches to derive knowledge

about the problem or research issues.

In the same vein, we accept the view that the logic of justiin should not dictate
what specific data collection and data analytical methods researchers must trsgt and
difference in researchers epistemological beliefs should not be a barrier to using
methodsthat are viewed to bef either the quantitative agualitaive camp(Johnson

and Onwuegbuzie€2004).This study uses mixed methods research strategy because we
are convinced both quantitative and qusiite methods in combination wougdtovide

better understanding of®CM than either method alone. Themef, the main reasons

for using mixed methods strategy within a pragmatic worldview are:

1. It offers the best chances of answering our specific research questions and
thereby, to conduct better research.

2. It provides us with the opportunity to combine metHodees that are necessary
to answer our research questions.

3. It provides us with the opportunity to combine methods (quantitative and

qualitative) that are necessary to answer our research questions.

Our mixed methods rationale is therefore significanbancement. We hope that by
mixing quantitative and qualitative research, interpretation of the data and findings will
be enhanced by using quantitative data to enhance qualitative analysis and/or vice versa.
However, we are aware that the use of mixethods resealcin SCM has never been
studied(Burgess et al2006). This may be due to the historical precedent of favoring
guantitative methods ana positivist worldview in this domairor the pursuance of

monamethods. Our choice of mixedethod approab however meets with the
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increasing call for the use of multiple metltaies within the field of SCMCarter et
al. 2008, Sanders amidagner (e) 2011 and Mangan et &004). Furthermore, research
in a content domain, such as operations and supplyag@ment (most would argue),
which has been dominated by one methody be better infaned by the use of mixed
methodgGreene et all989).

This resonate witht he Jour nal of Operations Manag:¢
for multiple methods and wdersity of empirical approache@Boyer andSwink, (e)
2008) . Noting their concerns on the acsze
findings of others who are using different methods and why multiple methods are
essential for quality research iperations andgupply managemenBoyer andSwink,

(e) (2008) emphasized their belief that multiple methods are required not only to
develop a holistic understanding of operations and supply management phenomena but
also that multiple methods are more likely to yieldhhpgoductive outputs with lowered

risk of biased findingsMoreover, we are witnessing a volatile and dynamic nature of
busines context throgh globalization of competitiothat requires global eoperation

and the expandingndblurring of subject bound&s andshift in thinking (opeations
management, purchasing ansupply management, ingtwial and relationship
management, logistic, service management), reflecting the integration within and across

busnesses andcademic domasyHarland et al(d) 199).

I n essence, 60t odayo6s resear c-tiscipinary,| d [
complex and dynamic; therefomeany researchers need to compliment one method with
another and all researchers need a solid understanding of multiple methods in order to
facilitate communication, promote collaboration and to provide supeeics € ar ¢ h 6
(Johnsonand Onwuegbuzie2004). Consequently, the use of mixed methods research
though pertinent but controversial, might help to provide better research findings and
outcanes that will add to the knowledge base @M at this teething stage. As
reported by Johren andOnwuegbuzig(2004), a pragmatic and balanced or pluralistic
view might help to improve communication among researchers from different

paradigms in their sgmpt to advance knowledge.
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3.8 The purpose ofusing a mixed method study for this research(¥d)

The mixed methods researcliterature positsseveral purpose®r approachedor
conducting mixed methods essch (Bryman, 2008) Facilitation or developmenis

where one research strategy is utilized to aid the research study through the use of
another research strateffyreeneet al. 1989, Bryman, 2008 amdblina-Azorin 2009)

The purpose for this sequential mixed methods study was to first use a quantitativ
survey to explore the existence, experieand use of €&SCM within a ten to eleven

year period (1992009) using bibliometrics from which inferential or descriptilata

could be examinedquantitative research)The qualitativeresearchphase used the
identical sample to facilitate a typology development @GM through a literature

review, an exploratory thematic analysis

The intent, based on the work ®ieber, 1973 and Madey, 1982 in Caracelli @ndene
(1993) is to use the result of one metldapy to inform and develop the other
sequentially (Bryman, 2008) Therefore, we used the identical sample from the
qguantitative research (Sequence 1, immediately below), to inform the qualitative
reearch (sequence) and also to develop the qualitative analyses; thus enriching the
sampe of the quantitative resear¢Molina-Azorin, 2009) for typology development
through asecondary qualitative analysifieme analysis and cnventional content

analysisjn a bid to bé&er understand the ®CM phenomenon.

Moreover, the combination of quantitative and qualitative research in this study
facilitated differentimixed methodschievements (Bryman, 2008) which could not have

been possible through a single approach:

1 Enhancement or to build upon the findings from one apprdachir study
augmented the quantitative findings by gathering data using qualitative research
approach.

1 Utility or improving the usefulness of findingsthe combination of the two
approaches prodeto be more useful to us, for example, findings from the
guantitative studies can be further corroborated by the qualitative study.

1 Contexti the combination, in terms of the qualitative research, has provided
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better insight and understanding in connettio explaining the relationship
between the components eBEM.

1 [Hlustrationi the use of our qualitative data to illustrate or explain quantitative
findings.

1 Credibilityi employing both approaches enhances the integrity of the findings.

1 Samplingi thesame sample is used in both approaches.

1 Unexpected results the fruitfulness of employing both approaches generated
surprising results that could not have been understood if only one approach have
been used e.g. quantitative research or qualitative oksear

1 Explanationi the qualitative approach helped to explain the findings generated
by the quantitative approach, e.g. the interpretation of networks.

1 Processi quantitative research provided a more structured findings but the
qualitative approach providdmktter and meaningful understanding.

1 Completenes§ employing both approaches provided a more comprehensive
account of the concept.

1 Triangulationi the combination of both approaches mutually corroborated

findings.

3.9 Selection of the mixed researcldesign(¥g)

Our current mixed methods design is a{stage qualitativ@ominant sequential med
methods study that includgsiantitative and qualitativetudieswith a four-stage mixed
analytic desigrfOnwuegbuzie et al. (2007). In addition, the mixontakes place across
the stages of the reseangfocesgJohnson an@®nwuegbuzie2004). For example, the
current study included both quantitative and qatlie objectives, quantitative and
qualitative data collection, quantitative arglalitative data malysis and withirstage
mixed-model design (quantitized list) of qualitative analysis andgnation at some
points. Figure billustrates our mixed methods research design model with time order

paradigm emphasisnixed data collection, analysis, purpasel integrative strategy
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guantitative/qualitative research statements

Collects Ouantitative Data
Survey

Collects qualitative data

QL

Quantitative Analysis ~ Theme Analysis ~ Content Analysis  Secondary Qualitative
Bibliometrics Analysis

Typology Development

Facilitation and Development

Figure 5: Mixed Methods Process

3.1.0Mixed methods analytic process

This study useda sequential design and anidentical purposive sample, for both the
quantitative and qualitative componentsof the study. The first sequence consisted
of a sirgle analysis (phase 1-bibliometrics-quantitative), whilst the second sequence
consistedof three qualitative analysis (phases 2, 3 and 4) respedively. The first
qualitative analysis of sequence 2 (phase 2) was a themeanaysis (open code and
selective coding) of the identcal sample from sequence 1. A conventional content
analysis (phase 3) was thencondwcted on thenestedsample in order to identify latent e-
supply designsthroughdata saturation. A secondary qualitative analysiswas carried out
to identify, verify and synthesre the e-SCM literature Figure 6, indicates the

four-stage mxed methodsanalytic process.
99



quan E> QUAL E> QUAL E> QUAL

Figure6: Our mixed methods analytic design

3.1.1Mixed Methods Research Process

The mixed reseach process of this study is comprisedof 13 distinct, interactive,
iterative and dynamic steps(1) determinethe mixed goal of thestudy, (2) formulate the
mixed reseach objectives, (3) determine the rationale for mixing quantitative and
qualitative appraeches, (4 determine the purmose/s for mixing quantitative and
qualitative approaches, (5) determine the mixed research question/s, @) select the
mixed samplingdesign, (7) seled the mxed reseach design, (8) colled quantitative/or
qualitative data, (9) analyzing the qantitative/orqualitative data, (10) legitimizing the
data sets and mixed findings, (11) interpreting the mixed reseach findings, (12) write
the mixed reseach findings and (13) reformulate the mixed reseach questions
(Onwuegbuzie et al. (b) 20Q9%tages in the study where thesesteps are being used
will be recognized by the Yen sign (¥), followed by the corresponding letter to
represent the speeific stepas ascribed abowve.

Our priority and implementation of data collection resulted from emphasis on the
reseach question andobjectives and the need to understand one form of data before
procealing to the rext (Molina-Azorin, 2009). Although we sought out past mixed
methods stu@s, mainly from, Tashakkori and Teddlie, 1989; Caracelli and Greene,
1993 Johnsonand Onwuegbuzie, 2004; Collins et a. (aand b 2006; Onwuegbuzie et
a. (b) 2009 Bryman, 2008and Molina-Azorin, 2009,to guide our current study; to a
large extent, our design is not limited tothese studes but rather emerged during the
study because of the conditions and information that we obtaired. Thus, researchers
should mindfully create designs that effectively answer their research questions as
opposeé to the common approech in traditional quantitative or quelitative paradigm
where selections are madefrom a given menuof designs (Johnson andOnwuegbuzie
2004).In a similar vein, we recognize and embrace the oppatunity to revise our

objedives and our purpose, shouldthe need arise, as the stepgo a mxed method @sign
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are not recessary linea or unidirectional.

3.1.2Mixed methods integrative strategies
a. Typology development

The currentmixed method study is typology development. Typology development is a
mixed methodintegrative data analytic strtegy that encourages meaningful and
credive integration during analysis, interpretation and reporting stages (Caracdli and
Greene, 199). Through typology development, the analysis of one data type can
produce a typology (or set of subgantive caegories) that can be usedas a framework
or applied in analyzing contrasting chta type. For example, the set of conceptual
dimensionsresulting from our qualitative analyses could form explaretory variablesfor
statgticd analyses of quantitative data (e.g., ANOVA, regresson analysis) in future

studies

b. Processintegrative strategies

The current mixed methods esearch study also incaporaes a sven-stage
conceptualization of the mixed data anal ysis processwhich includes: (1) Data reduction
stage: this involves reducing the dimensiordlity of the quantitative data and/or the
qualitative data, (2) Data dispay: this involves describing pictorially, the quantitative/or
qualitative chta, (3) Data transformation (optioral): i converting quantitative cita to be
analyzed qualitatively or vice versa (i.e. quantitizing or qualitizing data, see glossajy
(4) Data correlation: a process by throwgh which quantitative data is correlated with
qualitative data or viceversa, (5) Data consolidation. where both quantitative and
qualitative data comhines at some stage to crede variables and data sets, (6) Data
compaison: involves compaing data between both qualitative and quantitative data
souces at somestage and (7) data integration: which seeks the integration of both
quantitative and qualitative dita into a coherent whole or two separate sets of coherent
whole (Johnsonand Onwuegbuzie, 2004). These analysis processes will be recognized
by the Greek letter Pi (") and the corresponding number as abovinherefore the
present study will be employing different levels of integration; (1) someintegration
during analysis in the different phases and sequences (2) some process integration
during the study and finaly, (3) coherent integration during discussionand
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interpretation as viewed by Caracelli andGreene, (1998).

3.1.3Selection of mixed sampling design model and data colledion

a. The sampling scheme for this study is a two-dimensioral sequential mixed methods
identical purposive sampling model The size of the sample was informed primarily by

the research design and research questions/objectiveThe sample size is appropriate

and not small to make it difficult to adieve data saturation and aso not large

enough to make it difficult to undertake case-oriented anaysis (Onwuegbuzie and

Coallins, (c) 2007).Theidentical nature of the sample would help to maintaincredibility

and improve the quality and interpretative consistegy of inferences made from the

underlying findings of the study (Collins et al.(a) 20086.

b. Data collection Method(¥h)

The data collection congstedof a secondary qualitativeanalysis a large exploratory
survey of articles in Web of Knowledge (WOK) of the Social Science Citation Index, a
thematicanalysis and a corventional content analysis. It is imporntant to note that we
consicer the qualitative analysis phases to containan implicit data colledion process
through the iterative and interactive processesfrom initia first stg-coding untl
informationalredundancy or data saturation (Bryman, 2004).

3.1.4Critici sms of mixed methods

A. Thetwo main criticisms of mixed methodsresearchare (1) the embeddethethods
argumentand (2) the paradigm argument (Bryman, 2004: 2008)The first argument
argues thatresearch methodsare rooted in fixed epistemology and ontdogy that cannot

be mxed. This view has influenced the thinking that mixing methodsin resach is
neither feasible nor desirable. However, this view is difficult to sustain because
research methods are capable of being put to a wide range of tasks (BrymanTR608).
send argumentrelates to the first, seang both qualitative and quantitative iesearch,

as paradigms with their own epistemdogical assumptions, valuesand methodswhich

are incompatide and inextricable. We recognize that both types of research are

conneded with traditional epistemological and ontdogicd assumptions; hovever, as
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has been mentioned elsewhere in this study, we view neither to be supeior or
determinant. In addition,both approachesave areas of overlap and commonality @nd
is not even clear that quatative and qualitative research approaclas, in fact,
paradigms (Bryman, 2008).

Consequently, we accetitat greater importance should be given to the strengths of the
data collection and data analysis techniques associated to each approach (BX#)an, 2
and also agree that today, it is the concrete research problem or aim, rather than, the
philosophical position that should determine the design or overall strategy of a study.

In the same vein, we agree and accept the possbility of using either data or both,
regardless of the overal strategy of a piece of reseach and also the possbhility of

using tedhniqguesand methodsfor data processng and analysis assocated with the
chosengenera appraach or to combine methodsof a quantitative and qualitative reture

(Niglas, 200). Nonetheless, we have sowght to address someof the speific issues

relating to mixed methodsresearch as follows; (1) Plurdity of mixed methods, (2)

Mixed methodsonceptualization and anal ytic framework, (3) interpretive consistegy.

B. Theplurality of mixed methods

We have saught to address this issue by providing a holistic design framework as
recommended for a mixed methods study, which address the different integrating and
methodolgica aspects which togetter define the design of our study. This involves
the ime sequence of the different phases, the time aientation of sample design, the
relationshipof the guantitative and qualitative smple (identicd), the built-in logic of
integration, data colledion, data anal ysis and eventualiintegration of interpretation. This
methodolgical congruence has crested an open, creative but systenstic and
organized view onthe relationshps between different aspects of our mixed methods
design (Niglas,2009; Cdlins etal. (a) 2006andLeech andOnwuegbuzie, 2010

C. Ourmixed methodsonceptualization andanalytic framework

Our mixed methods meets with the 13 distinct steps of conceptualization as
recommended (Collins et a. (b) 2006) and discussd abovein section 2. Furthermore,
we have utilized the fundamental principle ahixed methodsThat is, (1) our mixed

methods analysis involves the use of quantitative and qualitative analytical techniques
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that are used sequentially, sometime after the data collection processyfiichn
interpretations are made in an integrated and iterative manner; (2) In our sequential
mixed analysis, the quantitative stu@yd analytic phase informghe subsequent
qualitative study and phases, through the use of identical sample. In other words,
findings from both analytic sequence will be interpreted iteratively; (3a) Similarly, both
data types weresed in our study (quantitative agdalitative) i.e. multitype; (3b) both
analysis types (multianalysis) were used; (3c) as has been mentionadalyses were
conducted sequentially and (3d) also, the qualitative phase of the study is given priority
or more weight than the quantitative analysis. Therefore, our analysis can be regarded as
multi-type mixed analysis which can lead to mieti@rences bing formulated
(Onwuegbuzie et al. Y&2007). Moreover, we have undergone or achieved the seven
stages required for a mixed methods analysis of quantitative and qualitative data within
a mixed metbds frameworKOnwuegbuie andTeddlig (d) 2003).

D. Generalization and interpretive consistency

The main aim of this study is to provide insight and better understandin§©Meand

not to make statistical generalization. However, we will endeavor to align our
generalizations to the design elements of thelystespecially between the inferences
made that stem from our data analyses and sampling designs. As such, we will ensure
not to make external statistical generalization unless the sample on which these
generalizationsare drawn andnade, are representai Internal generalizations will

only be made if the subample of key unit/s on which the generalizations are based is
representative of the study samjfrom which the key unit/srere drawn and to which

the interpretations are Img made. Similarly, wewill undertake analytical
generalizatins only when data saturationinformationredundancy halseenachieved.

That is, when we can no longer obtain any new or relevant information from a concept
or category and when the said concept or category hasvielkeestablished. In the
same vein, we will only make casgcase transfer generalizations, if the case to which
the generalization is being made is adequately similar in a special way. Moreover, we
will also be cautious about making matéerences thatinvolve combining
interpretations stemming from both qualitative and quantitative findings. In this way,
we aim to achieve interpretive consistency asample integration legitimacy
(Onwuegbuzie et a{b) 2009).0ther critical aspects relating to mixed methods research
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will be addressed at the legitimation section after the final data integration and

discussion chapter.

SECTION THREE

3.1.5Research Method

3.1.6Data collection, sample selection apolpulation

3.1.7. DataCollection

Data was primarily collected through a quantitative sung@gg bibliometrics (citation
co-citation and network analyses) andhe documentation of category development
procedures ira qualitative theme analysis of the identical sursayple through open
(manifest) andselectve coding a latent content analysis and a secondary qualitative

analysis

3.1.8Sample selectioandpopulation

Our target population was the Web of Knowleddgehe Social Science Citation Index
(SSCI). A review of the literature helped to focus multiple keyword seteohs in
purposive samplingof articles during 19892009 This period was deemed to be
representative of the-SCM literature because of thelatively young and under
developed nature of the concept. Only journal articles were utilizélte study because

of our belief that they are most commonly used to acquire information and in the release

of new findings.

The SSCI is one of the most pdar educational databases for economic andkoc
science researcimternationally as such it commands huge international writesnd
readership baseFurther researcidentified some usage constrasnfHarzing and Van
der Wal, 2008; Hult an@habavski, 2008) however SSCI wasmainly chosen because
it allows for easy retrieval of citation and-citation count, unlikeBusiness Source
Complete.As such it has become a standard foundation for conducting cithiased
research{Charvez et al2008) The SCI is alsgpopular, practical and provides aasy
access and retrieval systdiMcCain, 1990 andRamosRodrigueg andRuiz-Navarro,
2004) These arg¢he main reas@why web of knowledge was chosen for this study.
Neverthelessdata cleaimg exercises (befe citation andco-citation analysis) were
carried out (using EditPaldte and Excel) at different stages of the study to minimize

and solve criticism relating to oveountng of citationgKlein andChiang, 2004).
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3.1.9Use ofBibliometrics

The mainreason for using bibliometrics is because of the young and uncharted or rather
underdeveloped nature aEsupply chain management and its literature. One approach
of assessing the state of development of a disciple is to examine theory or a large body
of academic literature @untitatively (Chavet et al. 20D8Bibliometrics is an objective
approach to measure the statistical pattern of different variables with the purpose of
shedding light on the processes, nature and course of a discipline throughsawfalysi
various facets of written communicatiof that discipline (Nicholas arilitchie, 978).

As such, bibliometris was deemed appropriate to investigate structure of <SCM
literaturein orderto provide insight andinderstanding concerning its thetical or
conceptual status, its credsciplinary nature and to identify any emerging treod
relationships. Similarly, by examining publication treratross time, insight into its
growing diversity of interest becomes apparent. The use of bibliosmetds therefore

seen as critical in charting or unraveling the intellectual structureS@M at a single

point in time. Using bibliometrics would also help in establishing a baseline in tracking
changes in the evolution of®CM. This also ties in witthe main aim of our research

methodology which is based on creating better insight and understandiSfdi e

3.2.0Use of Theme Analysis

In simple terms, the aim of theme analysis is to identify themes which reflect a set of
data. Therefore, thematic dysis through category developmenias utilized in our
attempt to identify the components or main building blocks®€81 in order to aid the
development of a conceptual framework. As such it fits in with the aim of this study.
Althoughwe accept thathe search for themes a activity that could be attributed to
most qualiative data analysis, we also agree that thenaaiadysis transcends any one
code and is built up out of groups of codesthis regard, we concur that findings can

only be signifcant after reflectiontheorizingand interpretatiorfBryman 2004).

1. Documenting the qualitative analyses
This study will adopt a categorgevelopment strategy which woukhable public

scrutiny of the qualitative analyses, in order to enhance the rigor and credibility of the

106



research method. The coding and category development of data will facilitate a two
dimensional approach, designed to document the process (ConS&s VI8 are aware

that many people still questions the qualitative orientation because of its privatization of
qualitative analysis. Appendix 11 and 12 provides a description of this process, whilst

appendix 10 outlines the definition of data codes arejoaies.

2. Open coding of manifest themes

A qualitative theme analysis using open coding manifested nine categories or
components of data from the identisample including datent component. The nine
groups or components are (L)irEegration, (2) Ecollaboration, (3) Eechnology, (4)
E-business, (5) #nformation sharing, (6) £ommerce, (7) Hogistics, (8) E
procurement and @) Latent group. This is largely based on our familiarity with the e
SCM literature.

3. Selective Coding of themes int@tégories

Selective coding further developed the sampl® itwo distinct categoriessgb
categories including an unknown sctegory), based on an inductive analysis. The

two main categories are (1»Eechnology and (2) Supply Design. ETechnology
represents the main dimensions through which the internet impacts supply chain
management. At this stage of selective codingedbnology consisted of 4 sub
categories namely: (a)}ietegration, (b) ecollaboration, (c) enformation slaring and

(d) technolog. The6 t e ¢ h n o-ategoyyds defined as the use of internet and web
technology in suppldiptebarani onmadagsemehe, ué
technol ogy f or s upcpollyl acbhoariant iiomtde girsa ttihoen ,u
tecmol ogy for supply cihafi oir ntaotliloanb og tad i iomg
internet and web technol ogy for -Bupplyor mat
Designd category c onsupdytcleanhs. Atthis stagd, ony foernt
types of esupply chains were manifested. These are: {@&premerce, (2) 4ogistics

and (3) eprocurement and (4) unknowype

3.2.1Use of Content Analysis
Content analysis is a description of a family of analytic approaches ranging from
impressionist, intuitive, interpretive analyses to systematic textual analyaastent
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anal ysi s i s both reliable and valid whe
research to transcend the realm of impressionistic generalizations, which are subject to
individud preferen c e s a n d (Kondeacku2002)cTkessjiecific type chosen by a
researcher varies according to their theoretical and substantive interest. The
differentiation is usually limited to classifying it as primarily qualitative versus
guantitative research method. This study employed a qualitative content analysis
(QCA). There are two main differences between qualitative and quantitative content
analysis. They differ in the procedure they use to produce the code and the uses that
they make of the amts. Firstly, in qualitative content analysis, researchers are much
more likely to use the data themselves as the source of their codes. Even when they use
pre-existing ones, they often modify those codes and add new ones in order to capture
the specificof their data as exhibitad this study.

Secondly in QCAgcounting leads to the crucial further step of interpreting the pattern
that is found in the codeQCA places emphasis in understanding the new context that
is revealed by the coding and cougtiprocess. For QCA, counts can be seen as both
the end of a descriptive process and the beginning of an interpretive process. Counting
is seen as a detection of pattern to guide further interpretation of the data. For example,
the current study identified percentage of latent data that needs further interpretation.
QCA calls for describing pattern of data (not only manifest but more importantly
identified latent data) and alsatérpreting the pattern of daflayring, 2000)

QCA is defined in this stud dhse sulbjective interpretation of the content and context

of text data through the systematic classification of coding and identification of themes
and patterrs , a d a p(Hsesll andSihannon2005). Qualitative content analysis is

one of numeroumethods used tanalyzet e xt data. o6lt focusses
language as communication with attention to the content or contextual meaning of the
texto. It goes beyond mere counting of
purpose of dssifying text into an efficient number of categories that represent similar
meanings. These categories can represent either explicit or inferred communication. Its
goali si stoi provide knowledge and under st al
(Hsieh and Shannon 2005). In addition (Kondracki 2002) pointed out that content

analysis can alsbe used to measure knowledge and improve education of practitioners.
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As such, content analysis represeatperfect strategic fit with our mixed methods
researchaim of providing knowledge and better understanding into the phenomenon
that is eSCM.

Current application of content analysis show three distinct approaches: conventional,
directed and summative. Our use of conventional content analysis (CCA) iscspecifi

its aim of describing a phenomenon. As has been mentioned, CCA is appropriate when
existing theory or research data on a phenomenon is limited as is the case in the current
study where latent data was identified in our studysarhple. Therefore, owrse of

CCA was justifiably chosen specifically &amalyzethe identified latent data. The second
main reason CCA was used is because its results can be used for céonceptua
development or model buildingdsieh andShannon2005). The current analysis could

not use preconceived categories; n st ead t he ciondg dn go fandia téa
categories to flow and new insight to emerge through immersion and prolonged
engagement of the content and context of the data. Thetadeanf this approach is to

gain direct information from the articles without imposing preconceived categories or
theories. Thereforeknowledge generated from this analysis is based orunimgue
perspective and actual data of each artiClentent analysis is also inexpensive, easy to
understand and very appropriate for documenting trends and historic materials. The
above reasons fit well with the aims and objectives of this study. Moreover, a structured
documentation systenfor category dvelopment was utilizedwhich provided
consistency and rigor. It is important to note that the use of quantitative method in the
same study greatly minimigghese limitations through the form of triangulation and

validity.

3.2.2Secondarygualitativedata analysigSQDA)

Secondary qualitative data analysis a literature review(chapter 2)involves the
analysis of preexisting data from previous research studies and other caritecdn be

used for the following goals: (a) to address new or additiceeearch goals, (b) to
verify, refute or refine findings of primary studies byamalysing preexisting data and

(c) to synthesise research which is the focus of its use isttidy. There are five types

of SQDA: (1) supra analysis, which is emp&x/by the current study (it transcends the
focus of the primary study from which the data were formed to address theoretical,
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conceptual, methodological or empirical questions), (2) supplementary analysis (more
in-depth or emergent issue/aspect that was ulbt €onsidered in primary study), (3)
re-analsis, (4) amplified analysis ¢mbination of data from two or more primary
studie$ and (5) assorted analysis (combination of secondary analysis qualitative data
with primary research and/or analysiduralisic qualitative data). SQA can reveal

new themes anddditional resuls from data (Leech and Onwuegbuzie 2008). Our
secondary qualitativedata analysis helped toidentify the main components for a
corceptual development of®CM andclassifiation ofe-supply chain designihereby

acting as a kind of corroboratianechanisnior the study

3.2.3Limitation of research method

3.2.4Bibliometrics

Relevant limitations are mostly centred on issues of variability of citation, unavailability
of full-text aticles, the time-consuming nature of bibliometrics and validity of
judgements.No research has been carried out in quantifying the limitations of
bibliometrics in SCM (or €CM). The timeconsuming nature of bibliometrics did
affect the timeframe allottedto the study somewhat, howeyénis was balanced and
justified against the importance and successful accomplishment of the research study.
The study was able to secure the-fakt version of all articles in the sample. Even
though the variability of ¢ation behaviour can be explained in different ways, it has
been thoroughly contended that its effect eanbe statigcally significant (Raan

1998). However, as has been mentioned elsewhere, manual manipulation was carried
out to offset ovecounting ofcitations from SSCIIn the same vein, recent work has
undernined the view that the efficacef bibliometric analysis in terms of ass&s3
inter-discidinary resarch isquestiomble (Rania et al(a) 2001). Furthermore, alidity

of judgements based onbbometric information is widely acknowledged particularly

as available evidencdoes suggest good correlatiossults attributed tdibliometric
studies(Rania et al(b) 1998). Moreover mostnegative skewing effects can be offset

by selecting adequateample size(Sharif et al. 2009. Although, we consider our
sample size to be appropriate within acceptable parameters, our aim was to provide

better insight and understanding int&€M, not to make statistical generalisation.

110



A bibliometric study ismerely one of such (quantitative) tools that are available to map
the structure and development e8€EM. Using other qualitative (as was implemented

in this study) approaches has allowed for corroboration and triangulation of observed
structures and/or velation of alternative patterns. SCM is a mdisciplinary domain,
restricting our analysis to one database and/or set of journals (SSCI), in addition to
discounting expert opinions, did introduce bias although already justified. Future
research may warto compare practitionedsiews to restricted scholarly work such as
this. Periodic replication of this method may reveal changing intellectual structures or
convergence of core concepts. Such longitudinal strategig eise theurrent study as
benchmarkor future studiesTherefore, as tsabeen express elsewhere (Shariét al.

2009) rather tharlooking atlimitations, the focus should be omproving the quality

of journal publicatiors and consolation should be taken from the view that ichgw
correct judgements from such a complex foofnanalysis demandsexpertise that

requires due recognition.

3.2.5ThemeAnalysis

It is vitally important that the researcher is extremely familiar with the data for
successful implementation of theme asayThe lead researcher in trstudycollected

and transcribed aldata;t h e r eubfamiligrity @ith dat® was nota problem.
Similarly, in theme analysis, the process of codmgubjective and may be bées
throughthe expectation othe researcherdowever, this point is balanced by the use of
guantitative methods wi¢h are more credible, objective anddependent More
importantly, we followed the three main stages of themeyaisahs recommended by
Boyatzis(1998). These are: (1) deaid on sample and design issues, (2) developing
code themes which could be (a) theory driven, (b) prior data or prior research and/or (c)

inductive and (3) validating and using the codes/themes.

3.2.6Content Analysis

A brief history of Content Aalysis(CA) identified severalimitations (seeMayring,

2000; Kondracki andVellman, 2002 and Krippendorf, 2013), especially with regards to
quantitative content analysis. However, we identified three pertinent challenges to
content analysis; (1) failing to delop a complete understanding of the context will lead

tofailuret o devel op key categori es, (2) diffi
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content analysis and Y8onventional content analysis can easily be confused with other
qualitative methodsueh as grounded theory or phenomenology. These two latter
methods sharemsilar analytical approa@swith CA but go beyond content analysis to
develop theory or nuanced understanding of the lived experience Qudikesntional
Content AnalysisQCA). Thisis because both sampling and analysis procedures make

it difficult to infer theoretical relationships diindings fran conventional content
analysis(Hsieh andShannon2005). Firstly, prolonged engagememtith every aspect

of the data by the lead researcher for a period of over three years limited any partial
understanding queriesthis provided the opportunity to code the data, persistent
observatiorof the data and also unlimited time to study the patbérthe data, in order

to gain complete understanding of both content and conkdateover, the use of
quantitative methods in the same study established triangulation. Secondly, one of the
main reasons for the use of conventional content analysis dsabéen mentioned
elsewhere in this study is because its results can be used for conceptual development or
model building rather than theoreticalationshipgHsieh andShannon2005) Finally,
although the difficulty tAiswaidely eecograzedn t h
however, this mainly relates to quantitative content analysis, which is different to the

qualitative analysis carried out in this sty@yyman, 20042008.

Some critics seecontent analysis as a descriptive methtitat may not reveal
underlining motive forobserved pattemn However,the main reason for its use in this
study is primarily to describe latemtata as suchit fits well with the aims and
objectives of this studyrurthermore, our use of mixed analysis provided dppdies
for further interpretation of observed patterddoreover, a structured coding and
categorydevelopmensystem was utilizedwhich provided consistency and rig@ee
appendix11l and 12 It is important to note thahe use of quantitative methad this

study greatly minimizéheselimitations through the fion of triangulation and validity
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Secton Four
3.2.7First Sequence Quantitative Research Study

3.2.8 Reseach Statement: To gain insight into the structure, diredion, trends and
current status oe-SCM.

3.2.9Introduction

This sequence details an exploratory quantitative survey using bibliometrics (citation
and co-citation anaysis) conducted between October 2008 to February 2009, in an
attempt to investgate and classfy the structure of e-Supdy Chain Management. It is the
first sequence of a wider mixed methodsreseach study on e-SCM. The study used
multi-search terms based on an initial literature eview (purposve sampling) to source
data from Web of Knowledge (then Web of Science)f the Social Science Citation
Index ©SCI). Bibliometric software toods were usedto analyze specific fields of
interest inter aliato identfy and classfy network relationshipsof the concept.

3.3.0Data collection procedure

Onestandrd methodof souring articles is by selecting a panel of experts in a given
field and thenidentfying and retrieving documentswhich cite their work (Pilkington,
(a) 2008. Another common approah is to create a candidate list of core articles from
one or more tghly regarded andepresentative journals in the field of study (Ramos-
Rodriguez and Ruiz-Navarro 2004 andPilkington and Lyston-Heyes, (c) (1999. We
contendthat both aforementionedapproaches were not suited at this stage kecaisethey
might introduce limitations and suljedivity. Furthermore as the concept is in its
developmentaktages, it might be difficult to find establishedexperts in the spexific
field. In a smilar vein, its unmaped and underdeveloped nature might signify no
establishedexperts inthefield and noestablsheddocumengd pubishing outiet for the

concept.

3.3.1Sample population

This sty decided to sarce data dredly from web of <ience on the socal science

citation inde. Severa authors (Harzing and Van Der Wa, 2008; Hult and
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Chabowski, 2008 and Charvet et a, 2007) have commentedon someof the constaints
of using Web of Knowledge (WOK). However, WOK was chosen because of its
populaity, pradicality of eassy accessandretrieval systemand also,asit is the standrd
foundation for conducting citation-based research (McCain, 1990 and Ramos-
Rodriguez and Ruiz-Navarro, 20@%). However, data cleaning exercises (before citation
and co-citation analysis) and manuwal cheds were caried out at different stages of the
overall study to minimize and solve criticism relating to over-counting of citations
(Klein andChiang, 2004).

3.3.2Sample slection technique - Keyword Search Phrases

Our secondary qualitative analyselp to focus the keyword search phrases chosen.
Using Web of Knowledge the study initially usefive logical but focusedkeywords fie-
suppy chain maregement, fie-suppy chai n shésuppyo, fie-suppgy chain AND
maregemen t and Ae-suppy chain strategyo to source core articles from Web of
Knowledgeduring the period1998-2009 As research in this area is relatively recent,
the scopeof this investgation is limitedto thistimeframe (198-2009).This period is
deamedto berepresentative ofthe e-suppy chain maregementliterature for this study
These produced a total of 100 articles altogether; discountingother magrials suchas
procealings papers, editorial matrials and rews items. We believe journal articles are
the resources that are most commonly usedto aqquire nformation and release rew
findings, therefore unpubishedworking papers, dactoral dissertations,text-books,news
reports,conference papers and maserés disertationsare excluded. The numberof hits
of peea-reviewed articles was regarded as too narrow and the decision was made to

broaden the arch termsin order to improve the ample.

The lterature indcated that Harland et a. (c) (2006) broadened their keywords seach
termsin order to get a morerepresentativesample in ther study to find out whether or
not Supdy Chain Management may be caled a discipline. Hult and Chabowsky,
(2008) dso useda taal of 17 keywords seach termsto identify saurce related articles
in their examination of the intellecual structure of research in souring literature. While
increasing thenumber ofkeywords may tend to add noise (Pilkington and Ha{®@s,
1999 and Charvet et al. 2008) contends it is appropriate for an-dexeoped concept

and also for a preliminary study
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The following seven more search terms were usedto increase the results of the hits.
fElectronic suppy chaino, AlT-enabled suppgy chai n Sidternet suppy managemernto,
fie-suppy chain collaborati o Mésuppy chain integrationo, filt-enabled suppy chain
maregem e n dnafie-collaborationo. This brought the total hits to 714 articles. Manud
manipulationwas required to standrdize the data and correct any inconsisteies. For
example, some ofthe citation data was changed into upper-case characters and put
through ward-stemner for eassy maregement of words. Reaurrent abbreviations and
hyphenated wads were also standrdized. Table 1, is a sample of raw data from WOK.
After removing multiple articles, 487 emaired and were taken forward for bibliometic

anaysis.

Table 1: Sample of radata from WOK 1982009

FN ISI Export Format

VR 1.0

PTJ

AU Liu, KJ

Zhang, ZG

AF Liu, Kaijun

Zhang, Zigang

TI Capacity allocation in a competitive mutthannel supply chain

SO JOURNAL OF SYSTEMS SCIENCE AND SYSTEMS ENGINEERING
LA English

DT Article

DE E-supply chain management; capacity allocation; demand substitution;
ID GAME-THEORETIC ANALYSIS; DISTRIBUTIONSYSTEM; CHANNEL; COORDINATION

AB This paper addresses the capacity allocation problem for a capacitated

3.3.3Phasel: Data Analysisi Quantitative (¥i)

3.3.4Bibliometrics

An objective approadch that can be used to examine a body of acalemic literature is
quantitative ednique. One of suwch obgctive approadh which is closely akin with
guantitative reseach is bibliometrics (Glanzel et a. 1994). fiThedefinition and purpose
of bibliometrics is to shedlight on the process of written communications and of the

nature and course of a disciplineby means of couning and analyzing the \arious facets
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of written communicationd (Nicholas andRitchie, 1978. Bibliometrics provide
information about the structure of knowledged how it is communicated\s such,

bibliometrics meds with the aims and objectives of this research.

Charvet et a. (2008) reported that bibliometrics is d¢he matlematical and statistical
analysis of bibiographic records ,&comprisng of various methods, usugl grouped as
citation and co-citation analysis. According to them, citation analysis is based onthe
dired countof references made toor received from otherdocuments. Alternatively, co-
citation analysis exploits paired citations as a mesure of assciation between
documents or &s of dauments. iMetaphorically speaking, citations are frozen
footprints on the landscape of scholarly achievement; footprints which bear witnessto
the passage of deas Cronin, 1984) argued thatfit is therefore posible to deduce
diredion from the configuration and depth of the mprints to constrict a picture of thee
who have passedby, whilst the distribution and variety can provide cluesas to whether

the advance was orderly and pupasiveo.

The approah can be used to identify groups of authors, topcs or methodsand can
help understand the way in which clusters relate to ead other and provide a usful
insight into which papers and authorsare consicered influential in fithe fiel d viesv of
itself 6. Normally, the common interests in the body of citations are extraded using
factor analysis or multidimensioral scding (MDS) of the correlationsin a co-citation
frequency matrix to identify the implicit dimension (Pilkington and Fiztgerald (b)
2006).

A number of bibliometric studes have been conducted recently in severa related
areas. In 1999, Pilkington and Heyes, (c) (1999 performed a co-citation & citation
analysisin production and ogerations maregementto determine ts latent structure and
elucidate the difficulties in establishingPOM as a distinct discipline. More recently,
Pilkington, (a) (2008) performed a citation and co-citation anaysis coupled with
network analysis to identify the main irterests and sub-fields in the Insitute of
Electrica and Electronic Emgineers, Transactions onEngineering Management (IEEE
TEM) and showed Managementof Tednology (MOT) to be distinct with new product

development, innovation,diffusionand technolagical evolution.
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