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Abstract

The widespread adoption of information technologies (IT) characterising the recent
competitive advantage scenario has been of great interest to researchers and practitioners. An
important management question today is whether the anticipated economic benefits of
information technology are being realised. There have been contradictory findings in the
literature regarding its impact on firms’ productivity. While the debate known as the “IT
productivity” paradox still endures, empirical studies have not shown consistent results to
clarify how IT offers benefits to the owning firms. Due to information technology having
become an integral component in supply chain management, it is important to examine its
impact on today’s organisations. While the information technology literature is mixed
regarding the direct benefits of information communication technologies on performance and
improving competitive advantage, the impact of business to business enabling technologies
on supply chain practices remains largely an unexplored area of research. Therefore this
study seeks to assess the business value of IT in supply chain relationships and firm
performance. The primary research questions are whether and how IT capabilities can create
competitive advantage and enhance firm performance through supply chain relationships

(channel capabilities).

Drawing on the resource based theory of the firm and transaction cost economic theory, this
study developed and tested a model that proposes supply chain channel capabilities
(information sharing, supply chain coordination and supply chain responsiveness) as higher
organisational capabilities which mediate the effects of a firm’s IT capabilities on its market
and financial performances. This research study is particularly focused on industries
associated with innovative products (based on Fisher’s model (1997)) for which supply chain
responsiveness is important. A quantitative approach for data collection and analysis is used.
Descriptive and analytical (structural equation modelling) tools were employed to test both
the measurement and structural models. This research study’s main contribution lies in
bridging a research gap by developing and empirically testing a model of IT capabilities that
measures how IT can improve the effectiveness of firms’ supply chain channel capabilities
and can create competitive advantage and enhanced firm performance. The model includes
the dimensions that build the higher order resource of IT capabilities such as electronic

integration, human IT resources and I'T complementary organisational resources.
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The “IT productivity” paradox observed in various studies has been attributed to variation in
methods and measures, and this study offers an additional explanation: i.e. ignoring IT
complementary organisational resources (including IT integration strategy, CEO commitment
and customer orientation) in business value of IT on supply chain relationships. The findings
of this study reveal that a firm’s inter-organisational information sharing mediates the
influence of IT capabilities on firm performance. However, they do not support the direct
relationships between IT and supply chain coordination, and consequently the direct
relationships between supply chain coordination and firm performance. These findings reveal
the complexity of inter-organisational coordination, underscoring the importance for
companies to promote supply chain coordination and invest in information technologies that
facilitate it. The findings also reveal that improvement in supply chain channel capabilities
through IT enables the company to learn and respond to market changes better and quicker
than other supply chains (competitors). Practitioners can benefit from the results of this study
in terms of the ramifications for investment decisions as well as to benchmark where they
stand with their IT in terms of potential for value creation, business support and improving

their supply chain management practices.
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Chapter One

Introduction

1.1 Background of the study

Traditionally, supply chain management (SCM) has been a melting pot of a range of
disciplines, with influences from logistics and transportation, operations management and
materials and distribution management, marketing, as well as purchasing and information
technology (IT) (Giunipero, Hokker, Joseph-Matthews, Yoon & Brudvig 2008). Supply chain
management can be considered as both an emergent field of practice and an emerging
academic domain. Neither perspective is fully mature but each has significant promise. The
future progress of each will be enhanced and in fact is ultimately dependent upon the other
(Cousins, Lawson & Squire 2006). It has now been at least two decades since initial interest
in the supply chain management domain was generated by the practitioner community, and
over that time there has been an exponential growth in supply chain management themed
studies in the academic press. Several factors are responsible for this increased interest such
as the competitive pressures of a global marketplace, potential application of e-business
technologies to streamline supply chain management processes, rising costs and shifting

power to customers (Giunipero et al. 2008; Kinra & Kotzab 2008).

It is argued that competition is no longer merely between one company competing with
another company, but between an entire supply chain competing with another supply chain
(Christopher & Towill 2000). For a supply chain to compete effectively as a unit, the partner
companies involved require to share information and coordinate their activities. This becomes
more complex as the number of supply chain partners increase, and the issue with corporate
boundaries naturally limits the flow of information, especially the tacit or latent information
flow that generally arises out of frequent, unstructured and unrestricted communication.
While the cost of any single communication delay may seem small, the overall value lost is
significant. In addition, poor coordination generally leads to a mismatch in supply and
demand known as the bullwhip effect. Hence, it leads to increases in the costs of stock-outs,
expediting (due to insufficient inventory) and transhipment, as well as markdown, sale

preparation and advertising, disposal and obsolescence (Horvath 2001). Low capacity
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utilisation, long customer lead times, poor order fulfilment rates, poor quality and poor

customer service are other costs of a lack of good coordination (Ramdas & Spekman 2000).

The development of information technologies provides better information sharing among
supply chain members which is vital for close coordination (Lee 2000). This implies that
information provides linkages that can be used to orchestrate all activities across the supply
chain. The visibility of information to all supply chain members can overcome problems
associated with communication, inventory costs, customer service and utilisation of capacity
(Croom 2005; Disney & Towill 2003). Additionally, as the competition between supply
chains grows more intense and widespread as a result of inevitable global competition, IT
utilisation has changed its role from back office and operational support to strategic
imperative. Firms have started to utilise IT to directly influence the processes comprising the

value chain (Turban, Leidner, Mclean & Wetherbe 2008; Williams 1997).

In Australia, the business environment has changed rapidly in the last few decades. As a
result of factors such as globalisation and removal by the Australian government of
protectionist policies, the private sector now has to compete locally and internationally
against aggressive global companies (Ramaseshan 1997, Mollenkopf & Dapiran 1999, 2005).
To survive in such a dynamic competitive environment, organisations have to continually
innovate. This involves developing an organisational form which can rapidly respond to, and
take advantage of, the interdependence of modern organisations. One of the key drivers of
Australia’s strong economic growth and innovation is information and communications
technology. According to a survey by the Economist Intelligence Unit, Australia ranked ninth

out of 69 countries in terms of e-readiness in 2007 (DFAT 2010).

Technology has had a significant impact on Australian logistics and supply chain operations
(McMullan 1996). This has occurred in many areas such as in the order fulfilment process,
improved communication and information-handling methods and advances in the associated
facilities required to make this happen. EDI (electronic data interchange), voice synthesiser
and video text, for example, facilitate the receipt of an order; paperless picking warehouses
using RF (radio frequency) and barcodes facilitate the picking of the order; and new transport
equipment such as B-doubles scheduled and monitored by on-board computers facilitate the

delivery of the order (Gilmour, Driva & Hunt 1995). At the same time, recently established
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global information networks intend to support the integration between supply chain partners.
The global data synchronisation network (GDSN), established by GS1 (formerly EAN-
European Article Numbering Association-www.GS1.org) with the support of leading
industry forums (Global Commerce Initiative (GCI), Efficient Consumer Response (ECR)),
can also empower supply chain practice among Australian companies and improve their

competitive advantage globally (Henderson, Kelly & Beaumont 2003; Power 2005).

It is argued that value in a supply chain is generated by lowering the firm’s or partner’s cost
of sourcing or sales or increasing the service level (Faisal, Banwet & Shankar 2007). In order
to achieve this, information technology can be used which is designed to manage complex
information flows within or between firms (Biehl 2005). Therefore, in the 21st century more
emphasis has been placed on integration within and between firms in the processes of
information technology, mainly due to the Internet playing the role of a key enabler
(Kirchmer 2004). The growth of virtual supply chains is a result of the use of IT to share
information between buyers and sellers (Yusuf, Gunasekaran, Adeleye & Sivayoganathan
2004). Hence, supply chains can be considered as an IT enabled inter-organisational
configuration, where the coordination of logistics processes among firms is crucial for good

performance (Lewis & Talalayevsky 2004).

Increasingly, IT is used to facilitate internal coordination within a firm and enhance external
integration with external parties (e.g. supply chain partners) and also to enhance decision
making among members of the supply chain. This phenomenon is evident in the increased
usage of information technologies and systems for integration purposes; for example,
information systems infrastructure (e.g. data communication tools, network connection,
standard data structure and unified coding standards), information systems software (e.g.
enterprise-wide information system such as SAP and Oracle) and information systems
applications (e.g. centralised database management systems, electronic data interchange
(EDI) and web-based or Internet-based information systems). Although the advances in
information technologies are considered a main driver of supply chain integration, the best
way to deploy these technologies and to coordinate supply chain-wide activities is still being

researched (Gangopadhyay & Huang 2004).
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1.2 What is supply chain management?

1.2.1 Definition of supply chain (SC)

Several definitions of supply chain have been proposed. These are diverse according to the
people involved, processes and goals comprised in the definition. Christopher, Lowson and
Peck (2004) defined the supply chain as a connected series of organisations concerned with
different processes and value activities including planning and controlling of raw materials,
components and finished products from suppliers to the final customer. Frazelle (2001)
explains that a supply chain is a network of enterprises, individuals, facilities and
information/materials handling systems that connect our supplier’s supplier to our customer’s
customer. According to Beamon (1999) a SC is an integrated process wherein raw materials
are manufactured into final products, then delivered to customers via distribution, retail or
both. The SC is a means for a set of independent firms jointly optimising their resources to

take advantage of the market place (Porter 1998).

Lee and Billington (1993) identified three types of flows in a SC: information flow, product
(material) flow and financial flow. Likewise, Christopher (1999) indirectly determines an
indication of a “movement” by using the phrase “through upstream and downstream
linkages”. The Institute of Logistics and Transport (1998) recommends that these three flows
have a direct impact on the configuration (entities, activities and purpose) of a supply chain.

Examples of these three flows are listed in table 1.1.

Table 1.1: Three main flows of supply chain management

Information Flow Forecasts, order transmissions and delivery status report

Product Flow Movement of products from suppliers to customers and reverse flows via

product returns, servicing, recycling and disposal

Financial Flow Credit card information, credit terms, payment schedules, consignment and

title ownership arrangement

Source: Institute of Logistics and Transport (1998)
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1.2.2 Definition of supply chain management (SCM)

According to Lambert, Cooper and Pagh (1998), one of the most significant changes in the
paradigm of modern business management is related to the strategic importance of supply
chain management (SCM); as the economy changes and competition becomes more global, it
is no longer company vs. company but supply chain vs. supply chain. Companies are looking
for competitive capabilities that enable them to exceed customers’ expectations and enhance
market and financial performance (Hayes & Pisano 1994; Lado, Boyd & Wright 1992).
Despite the importance of some particular supply chain activities (e.g. transportation and
warehousing) in cost control, SCM was long overlooked as a potential area for achieving
sustainable competitive advantage (Fawcett & Clinton 1997). Lately, however, its role has
shifted from an emphasis on passive cost control, to a proactive role in shaping
competitiveness and profitability (Holcomb 1994). Senior managers have identified that
building effective supply chains contribute opportunities to create sustainable competitive
advantage (Cooper, Lambert & Pagh 1997; Higginson & Alam 1997). The advantages are
important due to their impact on competitive dimensions such as price competition, improved
processes, reduced redundancies, lower inventory levels, better quality, reduced lead time and
demand uncertainties, improved customer service levels and market responsiveness, and
better access to target market segments (Fisher 1997; Mentzer, DeWitt, Keebler, Min, Nix,
Smith, & Zacharia 2001; Tracey, Lim & Vonderembse 2005).

In order to gain these benefits, there is consequently a need for companies to manage not only
their own organisation but also the relationships to other companies in the same supply chain
(Croxton, Garcia-Dastugue, Lambert & Rogers 2001). Ideally, improvement of the supply
chain is achieved through effective management, improved communication and integration
(Angerhofer & Angelides 2006). Similarly, in order to implement SCM, it is essential to
initiate coordination across the organisational boundaries, which involves the integration of
processes and functions across the supply chain. Additional necessities that are often
mentioned are shared information among the supply chain members as well as improved
supply chain visibility (Christopher & Ryals 1999; Cooper, Lambert & Pagh 1997). An early
example of information sharing was the belief that if organizations could more readily share

information then this would eliminate demand amplification (Forrester 1958).
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Latest developments in SCM determine that firms are allocating large investments to develop
their SCs (Closs, Swink & Nair 2005; Mclvor & Humphreys 2004). In addition, SCM and
other similar terms, such as value chain management, network sourcing, value stream
management, supply chain synchronisation and supply pipeline management, have become
subjects of considerable interest to academics, consultants and business management (Croom,

Romano & Giannakis 2000; Hines, Rich & Hittmeyer 1998; Lamming & Hampson 1996).

SCM has received much attention since the early 1980s, yet conceptually it is not particularly
well understood, and many authors have highlighted the necessity of clear definitional
constructs and conceptual frameworks. Therefore, various definitions of it have been offered
in recent years, as the concept has gained popularity. However, SCM is still a complex
phenomenon without a commonly accepted definition or implementation framework. Out of
100 randomly selected SCM articles, content analysed by Burgess, Singh and Koroglu
(2006), 12 posited unique definitions, 21 referred to existing definitions, 9 used slightly
modified versions of existing definitions, and 58 left SCM undefined. Stock, Boyer &
Harmon (2010) identified three major themes associated with SCM through a qualitative
analysis of 166 unique definitions of SCM published in literature (1- activities, 2- benefits, 3-
constituents/ components). Beyond the definitional morass that seems to plague SCM
research, multiple frameworks also have been proposed. The most popular supply chain
management frameworks are the Supply Chain Operations Reference (SCOR) model and the
Global Supply Chain Forum (GSCF) (Lambert, Cooper & Pagh 1998; Lockamy &
McCormack 2004). The lack of definitions, standards and frameworks may explain the
contradiction between the significant amount of hype regarding the potential of supply chain
management, and the factual representation. The potentially beneficial results, as stated in
many articles by academics and in promotional material by consulting firms, do not seem to
translate into evidence as presented in empirically based academic articles (Lockamy &

McCormack 2004). Some example of SCM definitions are provided in table 1.2.
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Table 1.2: A sample of definitions of supply chain management

(Simchi-Levi
& Kaminsky
2003)

(Mentzer et

al. 2001)

(Chopra &
Meindl 2001)

(Tan, Kannan
& Ghosh
1999)
(Cooper,
Lambert &
Pagh 1997)
(Stevens

1989)

Supply chain management is a set of approaches utilised to effectively integrate suppliers,
manufacturers, warehouses and stores, so that merchandise is produced and distributed at the
right quantities, to the right locations and at the right time, in order to minimise system wide
costs while satisfying service level requirements.

The systematic, strategic coordination of the traditional business functions and the tactics
across these business functions within a particular company and across businesses within the
supply chain, for the purpose of improving the long-term performance of the individual
companies and supply chain as whole.

Supply chain management includes a set of approaches and practices to effectively integrate
suppliers, manufacturers, distributors and customers for improving the long-term performance
of the individual firms and the supply chain as a whole in a cohesive and high performing
business model.

The simultaneous integration of customer requirements, internal processes and upstream

supplier performance.

Supply chain management is the integration of business processes from end user through
original suppliers that provides products, services and information that add value for
customers.

The objective of managing the supply chain is to synchronise the requirement of the customer
with the flow of materials from suppliers in order to affect a balance between what are often
seen as conflicting goals of high customer service, low inventory management and low unit

cost.

1.3 The organisational scope of SCM

The organisational scope of SCM is related to the number of supply chain parties involved.
There are two major views in literature related to this. The first argues that SCM covers all
parties from point of origin to point of consumption, while the second perspective argues that
there should be a minimum requirement of three parties to be involved. However, over the
years, the views about the number of involved organisations in SCM have changed. In earlier
articles, most authors may have believed that the scope covers all companies involved
(Houlihan 1985; Jones & Riley 1985) or that SCM encompasses “the entire channel and not
just a few channel pairs” (Cooper & Ellram 1993). Nevertheless, it appears the organisational
scope of the supply chain is getting narrowed in recent years. One of the reasons can be the

increasing efforts and attention in the literature and by companies to realise and implement
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SCM, and that a company perspective therefore is often taken instead of a supply chain
perspective. Early studies have indicated very high expectations on what can be called SCM
and so it is almost impossible to see such SCM in reality (Cooper, Ellram, Gardner & Hanks

1997; Stadtler 2008).

The understanding of the organisational scope is directly related to the way one defines and
interprets a SC. Some researchers distinguish between “traditional commodity chain” and a
supply chain, whereas other researchers do not. Cooper and Ellram (1993) and Cooper et al.
(1997) whose perspectives are closely related to the first view, argue that not all companies

are automatically involved in a SC. Cooper and Ellram (1993) determine some of the main

aspects that distinguish a traditional commodity chain from a SC (see table 1.3).

Table 1.3: Aspects that distinguish a supply chain from traditional commodity chain

Inventory management approach

Channel leadership

Time horizon

Amount of information sharing and
monitoring

Speed of operations, information

and inventory flows

Joint planning
Compability of corporate
philosophies

Breadth of supplier base

Amount of sharing of risks and
rewards

Total cost approach

Amount of coordination of

multiple levels in the channel

Source: Cooper & Ellram (1993)

Independent efforts

Not needed
Short term

Limited to needs of current
transaction

“Warehouse” orientation (storage,
safety stock) interrupted by barriers

to flow; localised to channel pair

Transaction-based

Not relevant

Large to increase competition and
spread risk

Each on its own

Minimise firm costs
Single contract for transaction

between channel pair

Joint reduction in channel
inventories

Needed for coordination focus
Long term

As required for planning and
monitoring processes

“DC” orientation (inventory
velocity) interconnecting flows;
JIT, Quick Response across the
channel

Ongoing

Compatible at least for key
relationships

Small to increase coordination

Risks and rewards shared over the
long term

Channel-wide cost efficiencies
Multiple contracts between levels

in firms and levels of channel
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The second view is that all companies are always involved in a SC. For example, Mentzer et
al. (2001) suggest that in order to use the term SC, there is no requirement to have more than
a set of companies structured in a way that one supplies to another which in turn supplies to a

third and so on. Thus, no distinction between commodity chain and supply chain is made.

Lambert and Cooper (2000) argue that all companies participate in SCs all the time, reaching
from raw material to the end customer. However, how and which part or links of the SC
should be managed is another issue to be considered in SCM. They have also suggested that
distinguishing among primary and supporting members of the SC can be helpful for
simplifying and clarifying the organisational scope of SCM. They defined primary members
as “those autonomous companies or strategic business units who carry out value-adding
activities (operational and/or managerial) in the business processes designed to produce a
specific output for a particular customer or market”. Supporting members are defined as
“companies that simply provide resources, knowledge, utilities, or assets for the primary
members of the supply chain”. This categorisation can be compared with the concept of three
degrees of “supply chain complexity” along with direct supply chain, extended supply chain
and ultimate supply chain identified by Mentzer et al. (2001). When a focal company is
involved with a supplier and a customer it is called a direct SC. This view with three
independent units is considered as a minimum to SCM. In the extended supply chain, the
supplier’s supplier and the customer’s customer are also included. Lastly, in the ultimate SC,
all companies involved in the upstream and downstream flows of goods, services, finance and
information from the very first raw material supplier to the very end customer are included
(Mentzer et al. 2001). In the ultimate SC, carriers and third party logistics companies are also

included in the organisational scope of SCM (Tan 2001).

Hence, in recent years the inter-organisational scope of SCM seems to consider a minimum
of three organisationally independent parties, which in its simplest structure could be a
supplier, a third party logistics provider and a supplier’s customer. In the case of considering
only primary members of a SC (which is the case in this thesis), a SC could consist of a focal

company and its customer and supplier.
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1.4 Significance of the study

Despite acknowledgment among academics and practitioners that IT is now crucial to
compete in many businesses (Hulland & Wade 2004), or the fact that some research indicates
a strong relationship between IT and improvements in business performance, IT’s strategic
role as a source for competitive advantage is under scrutiny (Carr 2003; Sircar, Turnbow &
Bordoloi 2000). In addition, there is no clear evidence for a direct relation between
investment in IT, competitive advantage and firm performance (Kohli & Grover 2008).
Hence, while top managers are very keen to know the effects of IT investments on firms’
performance and competitive advantage, the answers to these questions are unclear among
practitioners and academics. Therefore, the important question for researchers remains: how

does IT contribute to competitive advantage and firm performance?

It is argued that although the commercial IT infrastructure in most companies is nearing
perfection, investments in IT do not necessarily provide any strategic advantages to
enterprises (Carr 2003). Carr (2003) also claimed that IT has become a commodity on a par
with water supply and electrical power and as a result can be viewed an infrastructure
technology which is critical to competition, however inconsequential to strategy. This
became known as the “IT productivity” paradox. For instance, economic analysis showed no
relationship between investments in IT and performance of firms (Brynjolfsson 1993).
Although the ignored time lags between the IT investments and productivity gains and
mismeasurement between IT capital and outputs have been considered as possible
explanations (Brynjolfsson 1993; Fink 1998), this cannot hide the fact that investing in IT
often does not unconditionally or directly lead to competitive advantage. According to
Rosenberg (2000), as the role of IT has changed dramatically over recent years, it might be
too early to estimate the productivity benefits. Even with the fact that I'T components are now
more cheaply and readily available, skills to utilise and manage the technology may be in
short supply or they may be new and untested in organisational settings (Webb & Schlemmer

2008).

Although researchers have investigated the contribution of IT to competitive advantage and
firm performance from several perspectives and the studies are fragmented, most of the

researchers have acknowledged two main points. Firstly, IT resources are essential, but not
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sufficient, for sustained competitive advantage (Hulland & Wade 2004). Secondly, a direct
impact of IT on competitive advantage and firm performance does not exist. IT forms part of
a complex chain of assets and capabilities and may lead to sustained performance if these
form complementarities with other firm competences (Bharadwaj 2000; Zhang 2007). IT can
be essential to the firm’s long-term competitiveness if it assists to develop, integrate, add and

release other key resources over time (Melville, Kraemer & Gurbaxani 2004).

In recent years, the number of studies about the impact of IT on supply chain relationships
and performance are increasing. Determining how well IT in supply chain relationships
enables various organisational capabilities in a firm can reduce the complexity of evaluating
IT business value (McLaren, Head & Yuan 2004). Although some studies have indicated that
IT utilisation can lead to productivity, performance and differential and sustainable
competitive advantages because it can strengthen linkages between functions within a firm
and between firms (Kim & Narasimhan 2002; Venkatraman & Zaheer 1994; Wu, Yeniyurt,
Kim & Cavusgil 2006), empirical studies have not shown consistent results. In fact, many
studies have pointed out that, in some instances, IT implementation in the supply chain
process does not guarantee a stronger firm performance and the impact on firm performance
remains unclear (Lucas & Spitler 1999). For example, although the business value of EDI
implementation as one the main business to business (B2B) technologies that mediates buyer-
supplier relationships has been investigated extensively (Chatfield & Yetton 2000), the
results shows that EDI is not always directly and positively related to value creation in the
supply chain context (Benjamin, De Long & Scott Morton 1990; Naude, Holland & Sudbury
2000).

Furthermore, existing studies of IT capabilities have several shortcomings when used to
model the capabilities enabled in supply chain activities. Firstly, ambiguities in the existing
theories and/or using different terminologies for IT capabilities (e.g. EDI volume, breadth,
diversity, depth) for their contributions towards enhanced performance determines that the
conceptualisation of IT for IT resources is uncertain, leading researchers to conceptualise and
use different terms for IT capabilities and resources (Jean 2007). Secondly, there are
ambiguities among researchers in using different business processes and capabilities which
interact with IT capabilities in the process of value creation. Finally there are some
ambiguities in how various IT resources interact with other capabilities and business
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processes to create competitive advantage. In addition, empirical evidence on the issue is still
fragmented and a comprehensive conceptual framework to integrate different theoretical
perspectives is lacking in the literature (Garcia-Dastugue & Lambert 2003; Jean, Sinkovics &

Kim 2008).

Hence, there is a need for a conceptual framework which incorporates the drivers for IT
resources and IT support for core competences (IT complementary organisational resources)
and their impact on supply chain channel capability, as well as their impact on firm
performance. Additionally, most studies that examine the impact of IT on competitive
advantage and firm performance and in particular the impact of IT in supply chain activities
have been conducted in North America. According to Sachan and Datta (2005), the research
into supply chain management has been dominated by US and European research, and there

is an urgent need to widen the geographical content of the research.

1.5 Research objectives

In line with gaps in the literature, the aim of this study is to understand the productivity
impact of B2B enabling technologies usage on supply chain relationships and consequently
on their firm performance. Therefore, the underlying research objective of this study is to
review and integrate different perspectives and theoretical bases relating to the impact of IT
on supply chain channel relationships and firm performance. Although prior studies have
demonstrated that IT usage does have beneficial performance and productivity impacts,
theoretical frameworks are yet to explain whether and how these usages can create

competitive advantage and enhance firm performance.
By integrating different streams of theories, this research specifically aims to:

I- Create a conceptual framework that identifies the detailed dimensions of IT

capabilities, supply chain channel capabilities and firm performance.

2- Identify key IT resources in relation to a firm’s supply chain activities and develop
this notion of IT as an organisational capability created by the synergistic combination
of electronic integration, human IT resources and IT complementary organisational

resources.
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3- Identify the association between IT capabilities and firm performance.

4- Identifies the critical role of business processes and structure dimensions which
mediate the impact of IT capabilities on firm performance and creating competitive

advantage for a firm.

1.6 Research questions and hypotheses

The present research seeks answers for the following specific questions:

1. Whether and how the IT capabilities interact with supply chain channel capabilities

create competitive advantage?

2. Whether and how the IT capabilities interact with supply chain channel capabilities

enhance firm performance?
To address the research questions the following hypotheses were developed:
Hla: Electronic integration is positively related to information sharing.
H1b: Electronic integration is positively related to SC coordination.
Hlc: Human IT resources are positively related to information sharing.
H1d: Human IT resources are positively related to SC coordination.

Hle: IT complementary organisational resources (IT integration strategy, CEO commitment,

and customer orientation) are positively related to information sharing.

H1f: IT complementary organisational resources (IT integration strategy, CEO commitment,

and customer orientation) are positively related to SC coordination.
H2a: Information sharing is positively related to SC coordination.
H2b: Information sharing is positively related to SC responsiveness.
H2c: SC coordination is positively related to SC responsiveness.
H3a: Information sharing is positively related to market performance.

H3b: Information sharing is positively related to financial performance.
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H3c: SC coordination is positively related to market performance.
H3d: SC coordination is positively related to financial performance.
H3e: SC responsiveness is positively related to market performance.

H3f: SC responsiveness is positively related to financial performance.

1.7 Overview of research methodology

The selected perspective of this study is a positivist approach. The standpoint of view of
positivism is that reality can objectively be captured and measured in the world of
phenomena and relationship between objects and can be obtained from data which is
reasonably precise and representative (Straub, Boudreau & Gefen 2004). A positivism
approach suits this research, as it aims to operationalise the constructs and measure
interrelationships between constructs. It is common for researchers to utilise multivariate
analyses such as structural equation modelling (SEM) and multiple regression techniques to
test hypotheses when investigating business orientation and performance especially in supply

chain management literature.

In this research study, a quantitative methodology was chosen to examine relationships that
exist between IT capabilities, channel capabilities and business outcome related variables. A
survey instrument was developed using validated measures from previous research. Data
were collected from a sample of companies who are members of GS1 Australia. The data was
analysed using statistical techniques including structural equation modelling and finally the

research hypotheses were tested to provide meaningful results.

1.8 Outline of remaining chapters

A summary of the chapters and a roadmap to this thesis follows:

Chapter Two provides an extensive literature review on relevant supply chain channel
capabilities. It aims at determining their importance in B2B relationships by investigating
related concepts and current practices in supply chain management. This includes, for

example, identifying the drivers of supply chain responsiveness, classifying coordination
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mechanisms, explaining common supply chain coordination practices, and classifying
different types of information and their importance in information sharing among supply
chains. This chapter also identifies some of the main IT technologies and resources which are
used by organisations in relation to their supply chain partners. Additionally, gaps in the
literature and research questions are discussed, followed by development of a research model.

Finally a suite of research hypotheses are presented.

Chapter Three outlines the research design of this thesis. It describes the context of the
research, the unit of analysis and the research methodology, which is essentially a
quantitative method and employs quantitative data collection and analysis techniques.
Academically rigorous scales for measuring constructs of the research conceptual model are
reviewed, and a suitable survey instrument for this research is developed. Later, this chapter
explains the statistical techniques and software applications which were used in the
quantitative data analysis. Finally, the process of ethics approval for data collection is

addressed.

Chapter Four presents the findings following analysis of the quantitative data. Hence, the
purpose of this chapter is to summarise and present the results of the information collected in
the survey questionnaire and empirically examine and test the hypotheses developed in
Chapter Two. The quantitative elements of the data are presented, which includes results of

the structural equation modelling (SEM).

Chapter Five discusses the research findings and implications. It provides answers to the
research questions and discusses the research hypotheses and associated findings that support
the interrelationship between constructs in the research model. Finally, theoretical and
practical contributions, and limitations of this study are outlined and recommendations for

future studies are proposed.
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Figure 1.1 Roadmap to thesis chapters

Chapter One: Introduction
Getting Started

Chapter Two: Channel Relationships and
Information Technology

Review of Literature
Developing Model & Hypotheses

Chapter Three: Research Design

Research methodology, Crafting Instrument
& Data Collection

Chapter Four: Analysis and Results
Analysing the Data

Chapter Five: Conclusion, Discussion and
Recommendations
Revisiting the Literature, Finding &
Contributions
Striving for Closure & Future Study
Suggestions
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1.9 Summary

This chapter lays the foundation and serves as a general introduction to the thesis. The
importance of IT in improving effectiveness of organisations in the supply chain management
area is discussed. Essentially, the manner in which firms implement IT systems and
technologies in their supply chain activities to create competitive advantage and enhance firm
performance are briefly addressed. Subsequently research problems related to the IT
productivity paradox, specifically in relation to supply chain relationships and firm
performance, are briefly considered. The research objectives and motivation for this study in
order to answer the research questions are discussed. A quantitative methodology is adopted

and justified for the purpose of this research, and the overall structure of the thesis is outlined.
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Chapter Two

Literature Review — Channel relationships and
Information Technology

2.1 Introduction

This chapter reviews and discusses the literature relevant to channel capabilities and the use
of information technology (IT) in managing supply chain relationships. The aim of this
chapter is to review and integrate different perspectives and theoretical bases pertaining to the
impact of IT on supply chain relationships and firm performance. The first section of this
chapter reviews definitions and concepts of supply chain relationships and important product
characteristics in supply chain strategy. It then outlines the significance of channel
relationships in relation to competitive advantage for firms in today’s global competitive
market. The last part of this section discusses channel capabilities, which in the content of
this research are information sharing, SC responsiveness and SC coordination in SC

relationships.

The next section of this chapter reviews the literature associated with different types of
business to business (B2B) e-commerce technologies that are being used by organisations in
their supply chain relationships. It then discusses issues relating to the business value of IT
and the impact of IT on firm performance through SC channel capability. The underpinning
theories transaction cost economic and resource based view are used to develop a conceptual
model of IT in managing supply chain channel relationships aimed at enhancing firm
performance. After developing the conceptual model, related hypotheses are presented and
discussed. Finally, the efficacy of the research model was validated by conducting interviews

with SC professionals.
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2.2 Supply chain relationships

According to Morgan and Hunt (1994), the inter-firm relationships paradigm refers to all
activities directed towards establishing, developing and maintaining successful relational
exchanges. In the past decade, the business community has realised the importance of
managing the supply chain as part of broader business strategies, and especially to build and
take advantage of collaborative relationships with supply chain partners. Although
acknowledging the role of inter-firm relationships in creating sustainable value, many
companies have failed to recognise the anticipated outcomes of such relationships (Hsu
Kannan, Tan & Leong 2008). One main reason for this is the inability to leverage information
flows within the supply chain, whether because of incapability or unwillingness to do so, or a
lack of understanding regarding how to do so (Muckstadt, Murray, Rappold & Collins 2001).
In the current global market with power shifting to customer and rapidly shrinking product
life cycles, companies should constantly find new ways to design and deliver high-quality
products and services in a suitable time. Hence a well-integrated supply chain is one of the

main business strategies to improve supply chain performance.

It is argued that Porter’s value chain model (1980, 1998) is the theoretical foundation for
supply chain integration, and particularly, its notion of linkages (Vickery, Jayaram, Droge, &
Calantone 2003). A “linkage” is the relationship between the way in which one value activity
is performed and the cost or performance of another. Porter clarified the reorganisation and
strategic utilisation of linkages within a firm’s value chain (i.e. horizontal linkages) and
between the firm’s value chain and the value chains of its customers and suppliers (i.e.
vertical linkages). Therefore, the core purpose of SC integration is related to optimising the
linkages between value activities, in particular, optimising vertical linkages. Such integration
should lead to superior firm performance (Frohlich & Westbrook 2001; Kannan & Handfield
1998).

A growing body of literature has recommended that the higher the degree of integration
across the supply chain, the greater is a firm’s performance. Tan, Kannan and Ghosh (1999)
note that when companies “integrate and act as a single entity, performance is enhanced
throughout the chain”. Other literature has highlighted the problem of not fully integrating

with upstream suppliers and downstream customers (Fawcett & Magnan 2002; Frohlich &
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Westbrook 2002; Hammel & Kopczak 1993; Lee & Billington 1992). Lack of coordination
has been shown to create the classic magnification of demand up the supply chain, known as
the bullwhip effect, resulting in alternating excess inventory and stock-outs (Sanders 2007).
Another example can be delays in information transfer among the firm and its SC partners,
often attributed to the distributed location of information across the supply chain and its
inaccessibility, leading to reduced information visibility, poor forms of interaction and

mismatches between demand and supply (Patnayakuni, Rai & Seth 2006).

Downstream integration (with customers) involves determining customer requirements and
tailoring internal activities to meet these requirements (Koufteros, Vonderembse & Jayaram
2005). As a firm gets to know its customers better and becomes committed to understanding
and meeting their needs, a strong linkage is forged between them. Integration with customers
ensures that their voice plays a vital role in the innovative process within the organisation. On
the other side, for upstream integration (with suppliers), a firm requires strong information
sharing and coordination activities (Fawcett & Magnan 2002; Harland 1996; Sahin &
Robinson 2002). Supplier partnering seeks to bring participants early in the product life
cycle, thus entailing early supplier involvement in product design or acquisition of access to
superior technical capabilities (Narasimhan & Das 1999; Petersen, Handfield & Ragatz
2005). An example of upstream integration would be the sharing of production plans and
costs with suppliers, while downstream examples include shared information and processes
associated with collaborative planning, forecasting and replenishment (CPFR) (Germain &
Iyer 2006). However, attaining supply chain integration is not an easy task. The often
conflicting objectives of the channel members and the continuously evolving dynamic
structure of the supply chain pose many challenges. A better understanding of the benefits of
supply chain integration promotes channel relationships that foster the sharing of

technological and strategic efforts (Sahin & Robinson 2002).

2.3 Supply chain strategies and product characteristics

Companies by using different supply chain integration approaches such as increased
information sharing, supply chain planning tools, collaborative forecasting and
replenishment, as well as third-party logistics solutions are attempting to achieve the best
possible performance from their supply chains. However, before any of these measures are

20| Page



taken, the design of the supply chain has to be considered (Selldin & Olhager 2007). Fine
(2000) argues about supply chain design being a separate dimension to process design and
product. Hayes and Wheelwright (1984) examined the relationship between process choice
and product characteristics by introducing the product-process matrix, which explains the
best fit between product and process designs. It is argued by many scholars that companies by
identifying the importance of finding the best process and supply chain for their products, not
only improve their manufacturing operations but also their supply chain operations (Selldin &
Olhager 2007; Randall & Ulrich 2001; Qi, Boyer & Zhao 2009). Hence, the individual

manufacturing company requires tools to match the supply chain to their product lines.

According to Fisher (1997) the first step in devising an effective supply chain strategy is to
consider the nature of demand for products that a company supplies. Fisher believes that
products on the basis of their demand patterns fall into one of two categories: primary
functional or primary innovative. Functional products are characterized by longer product
life cycles, lower product variety, and relatively long lead times. In contrast, innovative
products are characterized by short life cycles, high product variety, and short lead times.
Based on each category, companies require different kind of supply chains. In fact, the root
cause of the problem plaguing many supply chains is a mismatch between the type of product

and the type of supply chain (Fisher 1997).

A supply chain, on the other hand, can emphasize the physical function in delivering the
goods or the market mediating function for conveying information. A functional product is
assumed to require a physically efficient supply chain, whereas an innovative product would
require a market-responsive supply chain (Selldin & Olhager 2007; Qi, Boyer & Zhao 2009).
Similar studies for matching supply chains and products have been done by Ramdas and
Spekman (2000) and Lee (2002), which build on Fisher’s model. Another perspective on
alternative supply chain designs is the distinction between lean and agile supply chains (see,
for instance, Aitken, Christopher & Towill 2002; Mason-Jones, Naylor & Towill 2000),
where a lean supply chain is physically efficient, using Fisher’s terminology, and an agile
supply chain has similar characteristics as being market-responsive in Fisher’s model. The
characteristics for functional and innovative products by Fisher are included in table 2.1 and

figure 2.1.
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Table 2.1: Characteristics for functional versus innovative product type and physically

efficient versus market responsive supply chains

Product life cycle
Contribution margin

Product variety

Average margin of error
in the forecast at the
time production is
committed

Average stock-out rate
Average forced end-of-
season markdown as
percentage of full price
Lead time required for
made to order products
Supply chain design
aspects

Primary purpose

Manufacturing focus

Inventory strategy

Lead-time focus

Approach to choosing

suppliers

Product design strategy

Source: Fisher (1997)

More than two years
5-20 percent

Low (10-20 variants per category)

10 percent

1-2 percent

0 percent

Six months to one year

Physically efficient process

Supply predictable demand

efficiently at the lowest possible cost

Maintain high average utilization rate
Generate high turns and minimize
inventory throughout the chain
Shorten lead time as long as it does
not increase cost

Select primary for cost and quality

Maximize performance and minimize

cost

Three months to one year
20-60 percent

High (often millions of variants per
category)
40-100 percent

10-40 percent
0-25 percent

One day to two weeks

Market-responsive process

Respond quickly to unpredictable demand
in order to minimize stock-outs, forced
markdowns, and obsolete inventory
Deploy excess buffer capacity

Deploy significant buffer stocks of parts or
finished goods

Invest aggressively in ways to reduce lead
time

Select primary for speed, flexible and
quality

Use modular design in order to postpone
product differentiation for as long as

possible
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Figure 2.1: Matching supply chain with product characteristics

Functional Products Innovative Products
Efficient
Supply Match Mismatch
Chain

Responsive | 1

Supply
(,‘hl:ali]l{ Mismatch Match

Source: Fisher (1997)

The main aim of a lean supply chain strategy is to reduce cost and enhance efficiency through
elimination of wastes in both inter and intra-organizational processes. Lean supply chains are
best matched with a relatively stable environment. In contrast to lean, the main objective of
an agile (responsive) supply chain is to provide customer-driven products with unique
features to the market quickly in order to maintain a competitive advantage in a rapidly
changing environment (Randall, Morgan & Morton 2003). Decreasing product life cycles and
rapidly changing customer requirements have increased the pressure on the entire supply
chain to provide products and services in a quicker and more responsive manner. Particularly,
with the emergence of e-business, the responsiveness of the supply chain becomes an
increasingly important competitive advantage in the marketplace (Qi, Boyer & Zhao 2009;
Swafford, Ghosh & Murthy 2008).

2.4 Supply chain responsiveness

A firm’s ability to respond to competitive challenges and to sustain its competitive advantage
is a main element of success in today’s global market place (Prahalad & Hamel 1990; Teece,
Pisano & Shuen 1997). Companies in order to respond to the challenges and demands of the
twenty-first century are undergoing a revolution in relation to implementing new operational
strategies and information technologies. Firms need to be responsive to customers’ unique
and rapidly changing requirements. Companies are now exploring the potential of the concept

of supply chain integration to improve their revenue growth. They are attempting to develop
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responsive supply chains to get their products to the market faster than their main
competitors. Therefore, effective supply chain relationships are a vital strategy for success in

global and e-markets (Gunasekaran, Lai & Cheng 2008; Swafford, Ghosh & Murthy 2008).

With the recent global competition and increasing levels of product variety and
customisation, successful firms are those that accurately predict market trends and rapidly
respond to changing customer requirements (Stalk, Evans & Shulman 1992). This means that
end customers in the market place determine the success or failure of SCs and therefore this
is considered as one of the principal aims of supply chain integration (Narasimhan & Jayaram
1998; Towill & Christopher 2003). According to Towill and Christopher (2003), “getting the
right product, at the right price, at the right time to the consumer is not only the linchpin to
competitive success but also the key to survival”. This shows that in the new global market
environment companies have to look at flexible ways to meet customer demand. They should
focus on optimising their core capabilities and activities to maximise speed of response to
customer demand. In fact, SCs are forced to be responsive to continuously changing markets
and business environment as a result of increasing customer demand (product variety and
customisation) (Storey, Emberson & Reade 2005; Yang & Burns 2003), and current events of
supply disruptions (Christopher, Lowson & Peck 2004; Gosain, Malhotra & El Sawy 2004;
Lee 2004). Therefore, it is incumbent on academics and practitioners to strive for a better

understanding of the element of responsiveness.

Owning to the lack of a comprehensive definition for SC responsiveness, Reichhart and
Holweg (2007) attempted to define responsiveness and its relation to the concept of
flexibility, based on existing definitions of flexibility and responsiveness from manufacturing
systems and SCM concepts. According to Holweg (2005) and Reichhart and Holweg (2007),
flexibility adds value in many ways in supply chain relationships and is defined as: “The
ability of any system to adapt to internal or external influences, thereby acting or responding
to achieve a desired outcome. External flexibility can be linked to achieving a competitive
advantage, such as speed of delivery (what the customer sees). Internal flexibility on the other
hand is the internal means by which external flexibility can be achieved (what can we do).”
Although there are various definitions of responsiveness (see table 2.2), most of them are
similar to that of Catalan and Kotzab (2003) who defined it as the ability to respond and

adapt effectively on time based on the ability to “read” and understand actual market signals.
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Table 2.2 lists the definitions of responsiveness as articulated by the various authors.

Table 2.2: Definitions of responsiveness

The ability to respond in a timely manner to
customers’ needs and wants

The ability to fill customers’ orders quickly

The ability to react purposefully and within an
appropriate timescale, to significant events,
opportunities or threats to bring about or maintain
competitive advantage

The ability of a manufacturing system to make a rapid
and balanced response to the predictable and
unpredictable changes characterising today’s
manufacturing environment

The ability of a production system to achieve its
operational goals in the presence of disturbances

The ability to respond and adapt time-effectively
based on the ability to read and understand actual
market signals

The ability to plan and control the flow of materials
through a sequence of SC processes in order to meet
end customer buying behaviour

The firm’s ability to respond in a timely manner to the
needs and wants of its customers

The ability of the manufacturing system or
organisation to respond to customer requests in the
marketplace

Product-specific action taken as a function of the
knowledge generated and disseminated in logistics
operations

The speed with which the system can adjust its output
within the available range of the four external

flexibility types in response to an external stimulus

Source: Bernardes & Hanna (2009)

(Tunc & Gupta 1993)

(Upton 1995)
(Barclay, Poolton & Dann 1996)

(Gindy, Saad & Yue 1999)

(Matson & McFarlane 1999)

(Catalan & Kotzab 2003)

(Harrison & Godsell 2003)

(Chen, Paulraj & Lado 2004)

(Holweg 2005)

(Hult, Ketchen, Cavusgil & Calantone 2006)

(Reichhart & Holweg 2007)
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It is apparent that most of the researchers link responsiveness exclusively to external events.

Reichhart and Holweg (2007) provided a framework (see table 2.3) for analysing SC

responsiveness and also determined the main external factors.

Table 2.3: Framework for analysing SC responsiveness

(Kritchanchai & MacCarthy
1999)

(Van Hoek, Harrison &
Christopher 2001)

(Catalan & Kotzab 2003)

(Lummus, Duclos & Vokurka
2003)

(Holweg 2005)

Source: Reichhart & Holweg (2007)

Framework for comparing cross-
industry responsiveness of the order
fulfilment process

Framework measuring a supply
chain’s “agile capabilities” based
on five dimensions of agility
Responsiveness index (rating)
based on four components grouped
into two broad categories: time
effective flow of goods and
information and demand
transparency

Analysis split into components and
outcomes of supply chain flexibility

Five components and two outcomes

Three dimensions of responsiveness

(volume, product, process)

Nature of product; demand; major
impact stimuli; awareness;
capabilities; goals

Customer sensitivity; virtual
integration; process integration;
network integration; measurement
Lead time (production and
distribution lead-time);
postponement strategies; bullwhip

effect; information exchange

Components; operation systems;
logistics processes; supply network;
organisational design;

information systems; outcomes;
customer satisfaction (including
service and responsiveness);
improved supply chain asset
utilisation

Customer lead-times; volume
stability; demand specifications
(pareto); product variety (external,
internal); point of customisation;
product life cycle; total order-to-
delivery (OTD) time; distribution
lead-time; supply chain
responsiveness lead-time;

decoupling points
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The need for SCs to become responsive can be derived from the factors listed in table 2.3.
These can be divided into three main areas: demand uncertainty and variability, product

variety, and lead-time compression.

2.4.1 Demand uncertainty and variability

Uncertainty as one of the main drivers of being responsive is discussed by many researchers
(Davis 1993; Fisher, Hammond, Obermeyer & Raman 1994; Randall, Morgan & Morton
2003). In fact, it is not necessary to be responsive when reliable information about demand
conditions is available for decision making. The need generally occurs owning to the
uncertainty relating to volume and product mix changes in customer demand signals. Various
researchers have studied the factors that make responsiveness or flexibility an essential
element of individual manufacturing systems (Azzone, Masella & Bertele 1991; Matson &
McFarlane 1999) or of whole supply chains (Christopher 2000; Fisher et al. 1994; Storey,
Emberson & Reade 2005). Uncertainty itself can stem from three sources: process
uncertainty, supply uncertainty and demand uncertainty (Davis 1993). Out of these, demand

uncertainty is the most severe type (Davis 1993; McCutcheon, Raturi & Meredith 1994).

The impact of unstable scheduling/ planning on SCs is very considerable and has been
discussed by many researchers (Griffiths & Margetts 2000; Inman & Gonsalvez 1997,
Krajewski, Wei & Tang 2005). In addition to schedule instability (or demand uncertainty in
general), schedule variability (or demand variability) is attributed to responsiveness (Harrison
1996). Schedules can be stable by not deviating from the previous schedule or forecast, and
can be level (i.e. not variable), whereby the day-to-day changes are kept small within
predefined boundaries. Inman and Gonzalves (1997) and Harrison (1996) believe that there
are differences between stable schedules and level schedules with regard to their impact on
supply chains. The existing literature on schedule variations (both instability and variability)
often had difficulty in noticeably differentiating between these two concepts (Liker & Wu
2000).

Both demand uncertainty and variability are involved in most operations and may need
different types of responsiveness based on their nature (i.e. product mix vs. volume vs.
delivery changes). Therefore, different internal capabilities might be necessary, at least on a

manufacturing system level, dependent on the type of demand uncertainty or variability
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(Suarez, Cusumano & Fine 1995). In many cases, impact of uncertainty can be manifested in

SCs.

For instance, Hewlett-Packard used to have high inventory levels in order to protect against
demand uncertainty in their SC until they found that some product configuration decisions
could be postponed by using a more modular product architecture (Davis 1993; Feitzinger &
Lee 1997). Although they could not finally decrease the total demand uncertainty originating

from end customers, they moved to a less costly strategy for dealing with the issue.

2.4.2 Product variety

Managing product variety and its impact on a firm’s wider performance has been discussed
by many authors (Da Silveira 1998; Lancaster 1990; Ramdas 2003). It is argued that
competitive importance of product variety in today’s markets and its potential financial
impact for product development activities and manufacturing operations are the main reasons
for focusing on managing product variety (Gilmore & Pine 1997; Lampel & Mintzberg 1996;
McCutcheon, Raturi & Meredith 1994). Demand uncertainty is amplified by product variety,
because the same aggregated demand is distributed over more stock keeping units (SKUs),
leading to increase in aggregated inaccuracies associated with each forecast (Fisher et al.
1994; Randall & Ulrich 2001). This product variety leads to increased mix responsiveness as
a result of the increasing external mix flexibility and customers are not prepared to accept
longer lead time (Berry & Cooper 1999). These issues have also caused companies to rethink
the level of product variety that is actually demanded by their customers (Fisher et al. 1994;
MacDuffie, Sethuraman & Fisher 1996).

According to Holweg and Pil, product variety has three dimensions (Reichhart & Holweg
2007). The first dimension is external variety (product proliferation) which is in relation to
the number of SKUs (including their variations) available to a firm’s customers at any point
in time. The second dimension is internal variety which is the complexity within a firm’s
manufacturing processes and could be gauged by the number and variety of necessary
components for manufacturing a given product. Distinctly, a high level of modularisation
(Starr 1965) supports a limit for the internal variety under a given external variety. The last
dimension is dynamic variety which is related to shortened product life cycles, and the speed

that consumers have access to new products. It has been argued by many researchers that due
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to lack of past demand pattern data for new products and the chance of unexpected customer
reaction to them, predicting demand for the new products is always harder at the beginning of
the product life cycle (Davis 1993; Fisher et al. 1994). Hence, higher dynamic variety
amplifies demand uncertainty. Product variety can also slow down SC responsiveness while

it makes the use of finished goods safety stocks more costly (Reichhart & Holweg 2007).

SC strategy should be determined by the product variety that a firm in a given industry wants
to offers to its customers, but it is limited by its SC capabilities as well (Fisher 1997). For
instance, Dell, which is well known for its responsive assemble-to-order SC, has the ability to
offer several varieties of a PC or laptop computer to its customers, since the computer is only
assembled when the exact specifications are identified (Lee 2002; Simchi-Levi & Kaminsky
2003). However, Dell’s competitors who sell their products through retail outlets using a
made to forecast model are forced to restrict product variety to a small number of variations.
A customer who would like to buy a PC with a faster CPU might have to take a larger hard

drive and pay for it, even though it may not be required.

2.4.3 Lead-time compression

Time-based competition enhances the need to be responsive, as the firm or SC is given less
time to respond to new orders or changes in existing ones (McCutcheon, Raturi & Meredith
1994; Stalk, Evans & Shulman 1992). Mather (1988) suggests different explanation for why
lead-time compression requires additional responsiveness. Using the P:D ratio, a concept
dating back to work by Shingo and Dillon (1989), they clarify how the forecasting horizon
becomes longer if the customer lead-time “D” reduces in relation to the production lead-time
“P”. By increasing the time needed, the forecast becomes less reliable (Mather 1988; Randall

& Ulrich 2001) which leads to higher demand uncertainty.

2.5 Leveraging supplier relations

Relationship with suppliers is critical in order to have a responsive supply chain in fast-
changing markets. Invariably the lead time of in-bound suppliers limits a manufacturer’s
response to customers’ needs. Likewise, the time for new product introduction can be
noticeably reduced by the involvement of suppliers in the innovation process (Swafford,

Ghosh & Murthy 2006). There are a number of prerequisites to leverage the opportunity for
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greater responsiveness through closer supplier relationships needs a number of prerequisite

(Christopher 2000).

The first prerequisite is that responsive companies need to identify a limited number of
strategic suppliers with whom they can work as partners through linked systems and
processes. Opportunity for establishing information-based and paperless systems utilising the
concept of vendor managed inventory, for instance, are clearly greater when both supplier

and buyer consider each other as critical links in a more competitive supply chain.

The second prerequisite relates to a high level of shared information among supply chain
partners. It is essential to have a clear visibility of the downstream demand, that is, data
associated with real demand needs to be captured as far down the chain as possible and
shared with upstream suppliers. Also it is vital to have an efficient information technology
system to facilitate the transfer of information. There needs to be a willingness amongst the
supply chain partners to put aside any previous mistrust and instead to create an environment

in which information can freely flow in both directions throughout the chain.

The final prerequisite is the requirement for a high level of connectivity and coordination
between the firm and its supply chain partners. This implies not just the exchange of
information on demand and inventory levels, but multiple, collaborative working
relationships among supply chain partners. For example, these days it is a common
coordination approach for many companies to create supplier development teams that are
cross-functional and, as such, are intended to interface with the equivalent customers’
management team within the supplying organization(Christopher 2000; Kim, Cavusgil and

Calantone 2006).

2.6 Supply chain coordination

According to Dyer and Singh (1998), a firm needs to develop effective coordination with its
SC partners with the aim of maximising the potential for converting competitive advantage
into profitability. Coordination is accomplished once a decision maker in the SC, acting
rationally, makes decisions that are efficient for the whole SC (Gupta & Weerawat 2006). In
SC relationships, companies are dependent on the performance of other firms. Therefore, it is

necessary for a company’s success to manage these dependencies and different resource
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flows (Danese, Romano & Vinelli 2004; Patnayakuni, Rai & Seth 2006). SC coordination is a
vehicle for redesigning workflow, decision rights and resources among SC members to
provide improved performance (Lee 2000). Some researchers also suggest that coping with
uncertainty is the main motivation for SC coordination (Simatupang, Sandroto & Lubis
2004). There are some studies in the literature regarding coordination of different functions of
the supply chain; nevertheless, the study of coordinating functions in isolation may not help

to coordinate the whole supply chain.

Although the importance of coordination is recognised, there are few studies which attempt to
develop a holistic view, and there does not seem to be a unique definition. There are reported
attempts in the literature regarding proposing different coordination models which consider
isolated activities or different functions of SC. There is no unique perspective on
coordination, but the lack of coordination can be easily expressed through a variety of
surrogate measures (Lewis & Talalayevsky 2004). One of the most commonly acknowledged
definitions in the literature for coordination is “the act of managing dependencies between
entities and the joint effort of entities working together towards mutually defined goals”
(Malone & Crowston 1994). In other words, coordination is an essential requirement for
achieving the mutual goal of the SC as a whole, in addition to those of the participating units,
given the nature of interdependence between them (Simatupang, Wright & Sridharan 2002).
Due to SCs with decreased profit margins, intensive competition, pressure for keeping low

inventory and enormous cost related to capabilities, coordination becomes very important.

The lack of coordination can lead to poor performance of SCs. The imbalance of demand and
supply might lead to increase in the costs of stock-out, trans-shipment, expediting,
markdown, advertising and sale preparation, excess inventory, obsolescence and disposal
(Fisher et al. 1994). On the other hand, many authors also mention the benefits from
coordination of supply chain activities in the literature. Some of the potential benefits of

coordination are shown in table 2.4.
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Table 2.4: Benefits of SC coordination

(Min, Mentzer & Ladd Supply chain coordination provides risk reduction, access to resources, and competitive
2007) advantage
(Porter 1985) Coordination with upstream and downstream supply chain members is not a zero sum

game; it lowers costs for all participants

(Christiaanse & Kumar Supply chain coordination dictates the cost improvement and value that can be gained
2000)

(Jorgensen & Zaccour Uncoordinated decision making creates inefficiency, with channel members’ profits
2003) significantly lower for each member independently and collectively than what could be

achieved with coordination

(Lee, Padmanabhan & Coordination of pricing, transportation, inventory and ownership decisions between
Whang 1997a) upstream and downstream supply chain participants can provide inventory reductions of
up to 25%

(Sahin & Robinson 2005)  Partial coordination (defined as the manufacturer’s coordination of multiple item
replenishments with transportation decisions) results in over 30% system-wide cost

reduction
(Cachon 2004), (Jeuland More inter-organisational coordination yields lower total costs and higher profits
& Shugan 1983),
(McDermott, Franzak &
Little 1993)

Source: Fugate, Sahin & Mentzer (2006)

Current developments in the information technology (IT) area facilitate companies to raise
the degree of interaction with their supply chain partners and develop tighter coordination of
their SC activities. Coordination mechanisms, which are tools to deal with primary
coordination problems, are at the core of SCM practices and research. These mechanisms,
extensively utilised in industry, are influential in eliminating SC sub-optimisation and in
reaching desirable performance outcomes (Fugate, Sahin & Mentzer 2006; Kumar & Seth

1998).

Merging the research efforts on coordination mechanisms needs identifying approaches to
coordination and the mechanisms designed to solve explicit problems. According to Sahin
and Robinson (2002; 2005), centralised decision making and decentralised (independent)
decision making utilising coordination mechanisms are the two major organisational

approaches to coordination. The methods which are mentioned above, along with Whang’s
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(1995) three organisational perspectives in his taxonomy of coordination, are single-person,

team-based and nexus-of-contract approaches.

The single person perspective which is similar to the centralised decision making approach of
Sahin and Robinson (2002) indicates that a system is managed by a single decision maker
with access to all the information and who makes system optimal decisions. This approach is
generally used by operations researchers in developing economic models for SC
coordination, even if the applicability of the approach in industry is uncertain (Whang 1995).
In contrast, the team based approach is a cooperative attempt between SC members, who
have limited information and hence work together, communicate and coordinate their
activities to accomplish system optimisation. It seems that this approach is the most
commonly followed one. The third approach, nexus-of-contract which is based on agency
theory from Jensen and Meckling (1976), concentrates on obviating the sub-optimisation
tendency of self-interested SC members by adjusting their incentives with those of the system
through contracts. Furthermore, Whang (1995) clarified functional, cross-functional and

inter-organisational coordination as demonstrating different levels of coordination.

Identifying coordination types as structured or unstructured and formal or informal is another
approach (Olson, Walker Jr & Ruekert 1995). This depends on the extent to which firms
apply formal design of roles and mechanisms to align activities and flows within SC (Lusch
& Brown 1996; Poppo & Zenger 2002). However, standardisation of tasks and mutual
alignment is necessary among SC members for achieving coordination (Thomson 1967).
Thompson (1967) stresses the requirements to define and determine each SC member’s task,
including inputs, outputs, processes and skills, and admits the need to establish mutual
adjustments by using norms. Previously many researchers attempted to define a common
understanding of behaviour that is accepted and essential to SC relationships and are
unwritten mechanisms that are vital in accomplishing SC coordination (Dahlstrom, McNeilly
& Speh 1996; Fisher, Maltz & Jaworski 1997; Morgan & Hunt 1994). Gundlach, Achrol and
Mentzer (1995) strongly promote the utilisation of norms as a coordination mechanism. The
literature highlights examples of norms in coordination such as mutuality, solidity, flexibility,
restraint in the use of power, harmonisation of power and concern for reputation (Achrol &

Gundlach 1999; Carson, Devinney, Dowling & John 1999; Johnson 1999; Johnson &
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Houston 2000; Poppo & Zenger 2002). These norms have an important role in coordinating

supply chains through team-based approaches.

The above categorisations are organisational perspectives/ general approaches on
categorising coordination to type/style as opposed to particular mechanisms. In contrast, a
coordination mechanism is a specific tool designed to refer to a specific coordination problem
and can be used for any of the above general organisational approaches. In order to categorise
coordination mechanisms as tools needs understanding the specific problem and its suggested
solution. Because of the unique nature of each problem, categorising the different
coordination mechanisms is a difficult and complicated task. In an effort to provide
comprehensive coordination mechanisms, Sahin and Robinson (2002) suggested price, non-
price, buy-back and returns policies, quantity flexibility and allocation rules as major
categories. Fugate, Sahin and Mentzer (2006), in their research based on Sahin and
Robinson’s (2002) study, classified coordination mechanisms into three major categories:

price, non-price and flow coordination (see table 2.5).

Table 2.5: Coordination mechanisms

Quantity discount Quantity flexibility VMI (vendor managed inventory)

Two-part tariffs Allocation rules Quick response

Buy-back/ returns policy Promotional allowances/ CPFR (collaborative planning,
Cooperative advertising forecasting and replenishment)
Exclusive dealings ECR (efficient consumer response)
Exclusive territories Postponement

Source: Fugate, Sahin and Mentzer (2006)

2.6.1 Price coordination mechanisms

It is common practice to use price for coordination between buyers and sellers. For this
purpose, discount policy schemes are often used (Chen, Federgruen & Zheng 2001; Gerstner
& Hess 1995; Jorgensen & Zaccour 2003). Spengler (1950) asserted that quantity discount
can encourage the retailer to enhance the replenishment quantity and eliminate system sub-
optimisation. Buy-back and returns policies as coordination mechanisms have also received

considerable attention (Pasternack 1985).
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Buy-back contracts have been identified as useful tools, particularly for short shelf life and
seasonal demand products. This allows a retailer to return any portion of the initial order at a
predetermined price (Sahin & Robinson 2002). Models such as newsvendors (also known as
“newsboy”) are used to verifying the optimal single-order quantity by balancing the order,
inventory and backorder costs that frequently apply for evaluation of the best possible pricing

and returns policies (Fugate, Sahin & Mentzer 2006; Zipkin 2000).

A two-part tariff (all unit or incremental quantity discounts) is another mechanism for price
coordination (Bergen, Dutta & Walker Jr 1992; Tsay & Agrawal 2000) where a supplier
offers the buyer a constant unit wholesale price and a fixed fee. The buyer chooses their order

quantity based on internal cost structure, wholesale price and fixed fee offered in the contract.

2.6.2 Non-price coordination mechanisms

Non-price coordination mechanisms consist of allocation rules, cooperative advertising,
quantity flexibility contracts, promotional allowances and exclusive dealings (Bergen & John
1997; Frazier 1999; Iyer & Bergen 1997; Sahin & Robinson 2002; Tsay & Agrawal 2000).
Allocation rules and quantity flexibility contracts are the most often discussed. Through
quantity flexibility contracts, the buyer can obtain a different quantity than the original
quantity estimate (Lariviere 1999). Quantity flexibility contracts can be established in
different forms, for instance, as back-up agreements that allow a buyer to buy a higher (but
limited) quantity than their initial order (Eppen & Iyer 1997), minimum purchase quantity
contracts (Bassok & Anupindi 1997) or special contracts that establish terms and conditions
where the buyers require to purchase a minimum quantity and the suppliers require to deliver

up to a certain quantity if the demand goes over the forecast (Tsay 1999).

In relation to allocation rules mechanism, suppliers generally face excess demand from
buyers (e.g. retailers) that may not be possible to be delivered through their existing capacity
levels. In these cases, the suppliers establish rules to allocate the scarce capacity between the
buyers. Buyers, on the other hand, recognising the scarcity of capacity, distort their orders in
anticipation of acquiring their desired order quantities. A number of allocation rules have
been examined to mitigate the adversarial impact of demand distortion as the result of

capacity shortage (Cachon & Lariviere 2001).
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2.6.3 Flow coordination mechanisms

Flow coordination mechanisms designed to manage information and product flows in supply
chains have been described extensively by Sahin and Robinson (2002) and Fugate, Sahin and
Mentzer (2006). Sahin and Robinson (2002) provide a broad literature review on product
flow coordination and information sharing in supply chains, classifying the literature based

on the degree of information sharing and coordination.

Vendor managed inventory (VMI), quick response (QR), collaborative planning, forecasting
and replenishment (CPFR), efficient consumer response (ECR) and continuous replenishment
planning (CRP) are some of the most common examples of flow coordination mechanisms
which are regularly cited in literature (Angulo, Nachtmann & Waller 2004; Bowersox, Closs
& Stank 1999; Brown & Bukovinsky 2001; Daugherty, Myers & Autry 1999; Frohlich
2002b; McCarthy & Golicic 2002; Pagh & Cooper 1998; Waller, Johnson & Davis 1999). In

the following sections, each of these will be explained briefly.

2.6.3.1 Vendor managed inventory (VMI)

Vendor managed inventory focuses on cooperation among business partners where the
supplier, with the help of customer demand and inventory level information, manages and
replenishes the customer’s inventory (Sahin & Robinson 2002). The supplier controls the
buyer’s inventory levels and makes periodic replenishment decisions involving order
quantities, delivery mode and timing of replenishments. By correct implementation of VMI
programs, companies are able to improve their supply chain operations and therefore better
coordinate their product flow to their customers (Lapide 1999). Thus, it is argued that VMI is

a promising solution when experiencing a supply-demand mismatch (Gattorna 1998).

In traditional order-delivery process, the customer usually determines the amount and timing
of deliveries of each product required from the supplier. The task of the supplier is then to
fulfil this as precisely as possible (Kaipia, Holmstrom & Tanskanen 2002). However, this
method can bring some inefficiency issues for supply chain members. First, the suppliers
have no advance warning of requirements but are forced to make forecasts about them.
Therefore they usually carry an unnecessary high level of safety stock on these forecasts.
Second, the suppliers are usually faced with unexpected short-term demands for products
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which lead to many changes in their production and distribution schedules and therefore
additional costs. As a result of this, customer service goes down because of higher level of
stock-outs (Christopher 1999). It is argued that VMI is an alternative to the traditional order
process and it can provide more effective processes in the supply chain (Danielsson &
Lundqvist 2005). Figure 2.2 depicts how the customer places an order in the traditional
ordering process, and how the supplier electronically has immediate access to demand

information when using VML

Figure 2.2: Traditional ordering process vs. VMI

Supplier Customer

. Demand

Traditional
ordering

Vendor
Managed
Inventory

Source: Danielsson & Lundqvist (2005)

There are many definitions of vendor managed inventory, differing in supplier’s
responsibility, level of integration among customer and supplier, and inventory’s ownership.
However, in each of the alternative levels, the supplier has access to the customer’s
information which is critical to the supplier via some form of IT solution (Danielsson &
Lundqvist 2005). Most researchers claim that the information sharing in a VMI relationship is
done electronically, however Waller, Johnson and Davis (1999) argue it can be shared either
physically or electronically. Lapide (1999) describes VMI as follows: “Where a supplier
manages its customers’ inventories of its products, including setting inventory level targets,
usually based on achieving a level of service specified by the customer. The inventories

might be held on consignment (i.e. owned by the supplier) or owned by the customer”.

The concept of VMI relationship has been in existence for several decades, but recent

information technology has made its use as a successful business model a reality (Disney &
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Towill 2003). Furthermore, technology costs associated with VMI are also declining. For
instance, using electronic data interchange (EDI) with trading partners is becoming
noticeably less costly due to the availability of web EDI software (Waller, Johnson & Davis
1999).

2.6.3.2 Efficient consumer response (ECR)

The ECR concept borrows heavily from earlier logistics development such as just in time and
quick response (Wood 1993). It is an advanced logistical system approach, designed to
integrate and rationalise product replenishment across the supply chain (Balsmeier & Voisin
1996). ECR initiatives rely on partnerships among retailers and manufacturers as well as a
truly integrated approach to supply chain management for minimising inventory and
optimising the supply chain’s function of meeting consumer demand. ECR underlines the
advantages of eliminating non-value-adding activities from the supply chain plus the benefits
of information sharing along the supply chain (Wood 1993). It includes a number of
important tools for inventory and demand management, and raises industrial awareness of the
potential benefits of business process integration to increase supply chain efficiency and

customer value (Cooper, Lambert & Pagh 1997).

For instance, one of the major characteristics of the traditional supply chains was the push
principle. It was used to push both retailers’ and manufacturers’ products downstream in the
supply chain without considering retailers’ sales and consumers’ needs. Therefore, the
production was not synchronised with the demand, retailers purchased a high volume of
products in order to get discounts and there was no coordination among their sales and
purchasing departments for meeting customers’ demand. Consequently, high buffers of
inventory were built in the whole supply chain especially in retailers’ distribution centres and

stores (Seifert 2003). Figure 2.3 shows the process chain before the adoption of ECR.
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Figure 2.3: Process chain without ECR
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The ECR concept uses the pull principle in the supply chain. In this approach, products are
not pushed downstream, but the main part for the engineering of the supply chain is the
consumer demand that is captured through seamless information sharing among the supply
chain partners. Therefore, the vision of demand driven supply chains is achievable by ECR

(Seifert 2003). Figure 2.4 demonstrates the process chain with ECR.

Figure 2.4: Process chain with ECR
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2.6.3.3 Continuous replenishment planning (CRP)

In the early 1990s, a growing number of grocery retailers, distributors, brokers and suppliers
were concerned that the industry was losing its competitive advantage. Vergin and Barr
(1999) indicate that CRP is “the practice of partnering between distribution channel members
that changes the traditional process from retailer generated purchase orders based on
economic order quantities, to the replenishment by the vendor of product based on actual and
forecast data”. In the grocery industry, CRP was expected to generate $12 billion. Retailers
provided real time access to the point of sales data to their suppliers and as a result the
visibility in the chain was raised. Therefore, manufacturers by having access to retailers’
point-of-sales data and inventory could generate demand forecast more precisely

(Raghunathan & Yeh 2001).
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The advantages that derive from CRP are similar to VMI, but it also has unique advantages.
Particularly, from the manufacturers’ side, demand uncertainty is lower so the level of
inventory is decreased. From the retailers’ perspective, they reduce the capital investment in
inventory while they keep lower stocks. As a result, the carrying costs will be decreased
(Raghunathan & Yeh 2001). However, even though CRP provides a better approach for
inventory management and replenishment, there is still a lack of visibility in the entire supply
chain. It should also be considered that CRP can work effectively in environments where the
demand is stable or easily predictable; it cannot be adopted in market places with high

volatility (Sherman 1998).

2.6.3.4 Collaboration planning, forecasting and replenishment (CPFR)

Collaborative planning, forecasting and replenishment (CPFR) is a powerful approach to
improve the cooperation between trading partners from upstream to the vendor/suppliers and
downstream to the customer. A subgroup of Voluntary Inter-industry Communications
Standards (VICS) describes CPFR as “a set of business processes that entities in a supply
chain can use for collaboration on a number of buyer/seller functions, towards overall
efficiency in the supply chain” (Verity 1997). Skjoett-Larsen, Thernge and Andresen (2003)
explain CPFR as: “Collaboration where two or more parties in the supply chain jointly plan a
number of promotional activities and work out synchronised forecasts, on the basis of which
the production and replenishment processes are determined”. Lee (2000) for describing what
CPFR means, used collaboration between Wal-Mart and Warner-Lambert as an example
which follows:
“Knowledge exchange is the basis for Wal-Mart’s collaboration with Warner-Lambert
(now part of Pfizer) on the forecasting and replenishment of pharmaceuticals and
health-care products. Retailers such as Wal-Mart usually have the best knowledge of
local consumer preferences through their interactions with customers and their
possession of point of sale (POS) data. Pharmaceutical companies know about the
properties of the drugs they produce and can make use of external data, such as weather
forecasts, to help project demand patterns. Both parties contribute their respective

knowledge and collaborate closely to determine the right replenishment plan.”
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Fliedner (2003) cited some the benefits of CPFR based on many pilot studies:
Retailer benefits:

e increased sales;

e higher service levels (in-stock levels);

e faster order response times;

e lower product inventories, obsolescence, deterioration.
Manufacturer benefits:

e increased sales;

e higher order fill rates;

¢ lower product inventories;

e faster cycle times;

e reduced capacity requirements.

Shared supply chain benefits:

e direct material flows (reduced number of stocking points);
¢ improved forecast accuracy;

® lower system expenses.

For instance, the pilot study carried out in Nabisco/Wegmans Foods revealed a supply chain
sales increase of 36 to 50 percent through a more efficient deployment of inventory (Lewis
2000; Loudin 1999). KPMG consulting conducted a survey of both retailers and
manufacturers in 1998 regarding the frequency and the benefits derived from information
exchange (Fliedner 2003). Manufacturers mentioned major improvements in cycle time and
inventory turns. Retailers cited that order response times as short as six days for domestic
durables and 14 days for non-durables were being achieved. Four out of ten respondents
indicated a minimum of 10 percent improvement in both response times and inventory turns,

while 45 percent mentioned reductions of at least 10 percent in associated costs.

2.6.3.5 Quick response (QR)

Quick response entails online electronic linkages of sales data from retailers to merchandise
vendors (suppliers), with the vendors rapidly supplying retailers with the merchandise
required to return the inventory in stores to levels formerly determined cooperatively by the

retailer and the supplier (Birtwistle, Siddiqui & Fiorito 2003). Figure 2.5 depicts a typical
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flow of merchandise, data and monies in a quick response partnership between a retailer and

a vendor.

Figure 2.5: Merchandise, data and financial transfer with quick response
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Consumers begin the QR process by communicating their requirements to the store through
their purchases. All merchandise information, for example, size, colour, style and brand, are
collected through scanning barcodes (Birtwistle, Siddiqui & Fiorito 2003). This information
is sent to the supplier (e.g. manufacturer) by EDI rather than the typical process of remitting a
purchase order. This sales information is compared with the inventory model for the store.
Production is ordered for the specific items required to restore the inventory to the model’s
requirements. Notification of the expected shipping data is sent out to the shipper and the

retailer (Fiorito, May & Straughn 1995).

Production orders are sent out to the plant where the goods are produced. The product is
packed and shipped to the retailer. The cycle is complete when the product arrives at the
store. The linkages to effect QR need broad changes in working relationships among retailers
and suppliers, as well as system changes in the links in the chain of distribution from

manufacturers to consumers (Fiorito, May & Straughn 1995).
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2.7 Information sharing

Increasing the level of integration and information sharing between the members of a supply
chain has become a necessity for improving effectiveness (Sezen 2008). According to the
Global Logistics Research Team (Bowersox, Calantone, Clinton, Closs, Cooper, Droge,
Fawcett, Frankel, Frayer & Morash 1995), information sharing is “the willingness to
exchange key technical, financial, operational and strategic data”. The shared information
should be in a form that is usable and meaningful to other parties, otherwise it will not make
any difference to the supply chain’s processes (Handfield & Nichols Jr 2002; Mason-Jones &
Towill 1997). In other words, inter-organisational information sharing (information
integration) involves the sharing of information across firms’ boundaries and is required in
order that firms involved in such relationships can compete effectively in their environment
(Forrester 1958, Lee & Whang 2003; Yuchtman & Seashore 1967). Knowledge, an intangible
resource, has been identified as the most essential competitive asset that a firm possesses
(Grant 1996). Information is tied with knowledge in a complex way, which becomes an asset
when it is shared and thereby provides competitive advantage to organisational networks. Lee
& Whang (2000) indicate that information sharing involves sharing of any type of data
(information) that could influence the actions and performance of the other supply chain

members.

The concepts of data, information and knowledge are interrelated. Kumar and Thondikulam
(2006) clarify that knowledge cannot be effectively achieved without considering its media
that is data and information. Through data, knowledge and information can be stored and
transferred. A piece of data, then again, only becomes information or knowledge when its
receiver interprets it. Knowledge and information flow in organisations is the form of data
transfer through media such as instructions, drawings, minutes of meetings, records,
electronic files or web pages (Kumar & Thondikulam 2006). Data can be defined as facts
(Pollock & Hodgson 2004) and information is data which has been given meaning or data
whose form and content are proper for a particular use (Alter 1995). Information is also
known as data which is of potential value in decision making (Small & Sage 2006).
Compared to information, knowledge is more difficult to detach, transfer and share, and
harder to assimilate and understand (Brown & Duguid 2002). Miller and Morris (2008)
consider knowledge as the junction of information, experience and theory. One approach to

distinguish data, information and knowledge is to view them as a value chain: information
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has more value than data, and knowledge possesses more value than either data or
information (Desouza & Awazu 2004). Lee and Whang (2000) discuss information types that

are common for information sharing in supply chains, as presented below.

e [nventory levels: Inventory levels are one of the most common types of information that
is shared between actors in supply chains. Many researchers discussed this type of data which
is closely related to the bullwhip effect, and therefore much research is being done in order to
explain the effects of sharing information about inventory levels. It can be argued that
inventory and communication can be used in place of each other and that access to
information about inventory levels can lower the total amount of inventory in the supply

chain (Chen, Drezner, Ryan & Simchi-Levi 2000).

e  Sales data: In the traditional supplier-customer relationship, companies communicate
demand information exclusively in the form of orders. Indeed, orders from downstream serve
as a critical source of information about future businesses. But if the supplier depends solely
on orders for future production planning, problems arise. Since orders are ‘processed’ as a
result of various information and conjectures by the buyer, data regarding orders often distort

the true dynamics of the marketplace (Lee, Padmanabhan & Whang 1997b).

®  Order status for tracking/tracing: Since a typical supply chain involves many different
functions and independent actors, it can be difficult to track and trace an order and check its
status. As a result, it is difficult, for instance, for a customer to find out the status of an order,
since the end customer does not always know who else besides the retailer is involved or
where in the supply chain the order is being processed. Lee and Whang (2000) suggest that in
practice these problems can be reduced by linked web sites or access to each other’s

databases.

e  Sales forecast: In recent years, the sharing of sales forecasts and its impact on firm
performance (Smaros, Lehtonen, Appelqvist & Holmstrom 2003) has been highlighted in the
literature. In fact, other actors in the supply chain may have better knowledge to make better,
more accurate, forecasts. A common type of forecast sharing is when supply chain actors
share their forecasts with their upstream suppliers in the SC. In these cases, it seems that the

companies closer to the end customer will have better knowledge and hence make a better
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judgment of future demand. For example, Lee and Whang (2000) in their research mentioned
Warner-Lambert, a pharmaceutical manufacturer, which is considered to have better
knowledge about end customer demand than the retailers because of their in-depth knowledge
about how weather conditions influence the sales of their pharmaceutical products. Therefore,

Warner-Lambert is able to make accurate forecasts based on weather reports.

®  Production/delivery schedule: Another type of information that can have great impact on
supply chain performance is related to production and delivery schedules. When a supplier
shares this type of information, the customer’s manufacturing processes can be improved
because of better planning possibilities (Lee & Whang 2000). Other information often shared
consists of performance metrics and capacity. Performance metrics is related to product
quality data, lead times, queuing delays at workstations and service performance. Sharing this
kind of information can help in recognising the bottlenecks of the chain and improve overall
performance (Lee & Whang 2000; Uusipaavalniemi & Juga 2009). Sharing capacity
information can lead to mitigating potential shortage gaming behaviour and assist the

downstream supply chain partners to better coordinate and prepare against possible shortages.

Uusipaavalniemi (2009) classified the characteristics of information to be shared in a supply

chain into form, availability and quality. Form is related to the mode and medium in which

the information is delivered to its user or through which it is made available (Ahituv 1989;

Freiden, Goldsmith, Takacs & Hofacker 1998). Therefore, it is about how the information is

distributed and how it can be accessed. The form of information can be explained through

four categories (Uusipaavalniemi & Juga 2009):

e Data and information in databases: Information stored in information systems and local
databases;

® Documents provided electronically: Information stored locally or on shared network
drives and shared by e-mail;

e Paper-based documents. Information exchanged by fax, mail or personal hand-over;

¢ Informally shared information: Information shared through informal contacts with other

employees, i.e. via telephone, meetings, e-mails and conversations.

Four common aspects of information quality are accuracy, usefulness, reliability and

completeness (Hsu et al. 2008; Li & Lin 2006; Mohr & Sohi 1995; Uusipaavalniemi & Juga
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2009). Information accuracy describes the degree of conformity of the received information
compared to its actual content; put differently, whether the information is without error or
not. Accurate information conforms to the real characteristics of the phenomena that it
intends to describe (Freiden et al. 1998). Inaccurate information can be misleading or
injurious to its users. Usefulness (or utility) of information indicates usefulness for a certain
purpose. The mode and format of the information is such that it can be applied easily in
everyday use without any particular skills or tools (Parker 1998). Reliability of information is
the likelihood that information is correct. This can be classified into reliability of content and
reliability of source (Meadow & Yuan 1997). Reliability of content is very close to the
accuracy concept. Evaluating the reliability of a researcher or corporate source of information
might be done by ranking the earlier content reliability of information from the source or the
situations under which a particular message oriented (Meadow & Yuan 1997). Completeness
describes how complete and inclusive the information about the subject on hand is or how
many percentages of the target phenomenon is explained by the information available.
Incomplete information may be entirely useless or have decreased value to the users (Freiden

et al. 1998).

The information availability can be described as how often the information is available in the
right time. Parker (1998) defines availability as the usability of information for a purpose.
This guarantees that information and critical services are available to users when required.
For example, Gustin, Daugherty and Stank (1995) emphasise that high levels of information
availability are connected to successful implementation of integrated distribution concepts.
Information availability can lead to proper decision making at the strategic, tactical and
operational levels. Integrated firms tend to place more importance on providing information

support for management and control functions (Gustin, Daugherty & Stank 1995).

Early research by Byrne and Javad (1992), Gustin, Daugherty and Stank (1994), Daugherty,
Myers and Autry (1999) and Stevens (1989) acknowledged the benefits of information
sharing. They take a holistic view of SC and imply that each member within the SC should
coordinate operations through total information sharing with the aim of accomplishing
overall system objectives. Nevertheless, at that time (late 1980s to mid-1990s), the
infrastructure and technical capability for sharing information was limited (Shore &
Venkatachalam 2003). This can be the possible reason why academics and researchers were
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not able at the time to examine their hypotheses empirically and build a comprehensive
argument. Bowersox and Closs (1996), as an example, discuss the benefits of information
sharing but they were not successful in determining the problems and complexities involved.
With the emergence of IT and particularly e-business, the capabilities and benefits discussed

by these researchers can now be empirically tested.

Frequent communication and interaction have been argued as an important mechanism in
efficient management of information flow (Barratt 2004; Bowersox, Closs & Stank 2000).
Communication methods are the enabling technologies for sharing information (Sahin &
Robinson 2002). Carr and Kaynak (2007) separate the communication methods into
traditional methods (telephone, fax, e-mail, written communication and face-to-face contact)
and advanced methods (computer-to-computer links, EDI (electronic data interchange), ERP
(enterprise resource planning), etc.). Face-to-face interaction is considered important in
buyer-supplier relationships for information sharing, and advanced communication
technologies provide additional opportunities to share information (Wognum, Fisscher &
Weenink 2002). Advanced communication methods broadens and deepens accessible
information about business activity (Bhatt 2000). As the use of IT facilitates communication,
it would lead to more frequent interaction among suppliers and buyers (Carr & Smeltzer

2002).

2.7.1 Information standards

As mentioned before, information sharing consists of communication between different
actors in the supply chain. Standards are conventions for carriers of information content about
goods. These conventions pertaining to communication about goods have an important role in
enhancing the comprehensibility of information exchanged among actors. This means
efficiency of communication in a supply chain is related to how information content and

information carriers are used through documents.

Gadde and Hakansson (2001) argue from the perspective of a purchaser how information
standardisation leads to all suppliers being handled in a uniform manner, enhancing the
similarity of activities in relation to different suppliers. This affects the efficiency of
information sharing, which in turn influences the performance of logistics activities.
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Whiteoak (1999) cites a suppliers’ perspective of what he calls a “quick response” in the
supply chain, and emphasises the importance of information content concerning goods to
facilitate rapid replenishment of retailer inventory: “in retail, detail is all.” Information
sharing for replenishing inventories managed by vendor needs “all the cooperating parties to

use similar protocols and common product numbering” (Kaipia & Tanskanen 2003).

A barrier in communications regarding goods is one of the several isolated incompatible units
of measurement. This is because measurement activities in SCs are not managed as a solo
system, but as many independent systems (Holmberg 2000). A solution for this type of
communication interface is a unifying measurement system, and such a system leads to
stimulating the integration processes. According to Holmberg (2000), the linkage among
planning and actions relating to the flow of goods is based upon ‘“a heavy reliance on
financial measures causing reactive behaviour, and confusing multitude of isolated

measures.” In other words, the use of logistics is planned and later operationalised.

It is argued that one of the important aspects of information sharing for efficiently achieving
coordination of logistics resources is that supply chain players efficiently communicate with
each other (Chan & Chan 2009; Holmberg 2000). Similar to any human society that requires
a common language to communicate, they also need to agree on conventions for
communication. This involves the utilisation of a common professional terminology. For
instance, the measurement system used in the supply chain that involves also how goods are
measured, and thereby may be categorised, influences how information about goods is
communicated between actors, which in turn influences the performance of the overall supply
chain (Holmberg 2000). A regular measurement system of goods accordingly influences the
quality features of information sharing concerning how quickly and accurately information

can be communicated.

Within the supply chain, the use of numerical codes is common in documents, including
labels and tags attached to packages. The GS1 (GS1 Organisation 2010) standards for coding
goods and facilities used in conjunction with goods is prevalent in logistics. A code is a
numerical standard and coding information requires the use of a particular form of
information storage. Codes assist the translation of information into a form that might be
automatically communicated. These numerical codes are better adapted to electronic
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information systems than text. This can lead to a reduction in information distortion caused
by human interference, by automating information sharing to a higher degree. Codes also
assist in making information sharing more manageable, particularly when communication is

automated (Heskett, Glaskowsky Jr, Ivie & Glaskowsky 1973).

GS1 is a leading global organisation dedicated to the design and implementation of global
standards and solutions to improve the efficiency and visibility of supply and demand chains
across sectors and industries. It was formally created in 2005 to consolidate the work of the
North American UCC (Uniform Code Council, formed in 1974) and the EAN (European
Article Numbering Association, formed in 1977). There are GS1 member organisation offices
in 108 countries. The GS1 system of standards is the most widely used supply chain
standards system in the world (GS1 Organisation 2010). Some of its major products, services
and solutions are GS1 bar-coding number and system (GTIN), GS1 net, GS1 system, GS1
data synchronisation, GS1 electronic product code (EPC) standards for RFID technology,
GS1 data-bar and GS1 education and training (GS1 Australia 2010; GS1 Organisation 2010).

These products and services are described briefly in Appendix 1.

2.8 Evolution of technology in SCM

Historically, most organisations rarely viewed their suppliers or customers as value-added
partners. For example, in many industries, each firm played one supplier against another, in
order to get lower prices (Sherer 2005). Most manufacturers focused on mass production to
reduce unit production cost as the main operational strategy, with minimum product or
process flexibility. New product development was very slow and was mostly based on in-
house technology and capacity (Tan 2001). Post World War II, the supply chain was viewed
as a set of linear, individualised processes that linked manufacturers, warehouses,
wholesalers, retailers and consumers together in the form of a human/paper chain (Ganeshan

& Marath 2002).

By the 1960s and 1970s, companies started to see themselves as closely linked functions (e.g.
demand planning, supply planning, manufacturing planning and transportation planning)
whose joint purpose was to serve their customers (Chou, Tan & Yen 2004). This internal
integration was often referred to as material logistics management or materials management
(Chandra & Kumar 2000). During this time, SCM innovations such as Material Requirement
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Planning (MRP) were developed. The firms which effectively integrated these functions
could improve their performance, but some constraints such as customers’ or suppliers’
unresponsiveness hindered the improvements, preventing firms from instantly responding to

market changes.

From the late 1970s to early 1980s, US firms faced very strong competition from Japanese
firms. In the automobile industry, Japanese factories utilised Just In Time (JIT) delivery for
achieving efficient inventory management so companies like Detroit’s Big Three had to find
ways to communicate with suppliers effectively. Communication through batch orders and
via a standard called EDI was a possible solution at that time (Chou, Tan & Yen 2004;
Lummus, Krumwiede & Vokurka 2001). The evolution of SCM continued into the 1990s as
firms started to adopt Internet and web technology as a worldwide and less costly way to tie
their companies and their business partners together in the supply chain. Many companies
now are familiar with buzzwords such as Business to Business (B2B) and Business to
Customers (B2C). For instance, with the help of RFID technology the product flows are
synchronised with the information flows which means it is now possible to generate
automatically and in real-time and from a networked database all the information necessary
for e-procurement, e-billing, e-forecasting, e-replenishment, etc. and, thus, enable more
efficient B2B e-commerce applications (Lefebvre, Lefebvre, Bendavid, Wamba & Boeck
2006). With the advancement of information technology, the cooperation of business partners
will continually improve the effectiveness of SCM. The Gartner Group even gave a C-
commerce (collaborative commerce) tag to the emerging business model starting from the

year 2000 (Chou, Tan & Yen 2004). Table 2.6 shows the evolution of technology in SCM.
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Table 2.6: Evolution of technology in SCM

Milestone

Lessons learned by

firms

Introductory 1960s — 1970s MRP

* Firms are closely linked

functions, internal
integration will help serve

customers better

Growth Late 1970s — late 1980s EDI

Just-in-time delivery
demands for efficient
communications with

suppliers

Pre-mature 1990s — present E-commerce, B2B and

B2C

The Internet provides a
ubiquitous and cost-
efficient way to tie
together companies and
their business partners in

supply chains

Future (mature) Starting from 2000 C-commerce

Collaboration of business
partners will continuously
improve supply chain
management

effectiveness

Source: Chou, Tan & Yen (2004)

2.9 Role of IT in supply chain relationships

The role of IT in managing businesses and particularly in SCM has been shown to derive

many opportunities, from direct operational benefits to the creation of strategic advantages.

Porter and Millar (1985) believed that IT leads to changes in rules of competition and

industry structures, creates competitive advantage and new business outcomes. In the

logistics/supply chain management context, Bowersox and Daugherty (1995) mentioned the

importance of IT in supporting companies creating strategic advantage through enabling

centralised strategic planning with day to day centralised operations. Malone, Yates and
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Benjamin (1987) suggest the importance of IT in electronic communication (speed of
communication), electronic brokerage (by providing a “lean”, automated intermediary for

resolving market transactions) and electronic integration (coupling of processes).

Many theoretical papers have determined the value of IT in SCM (Bowersox & Daugherty
1995; Cross 2000; Lee & Whang 2003; Levary 2000; Van Hoek 2001). For instance, Levary
(2000) reported that IT in SCM contributes a decrease of inventories, a decrease in cycle
time, a minimisation of the bullwhip effect, and improvement in the effectiveness of
distribution channels. Although there are a number of research articles providing empirical
findings on how IT benefits SCM, usually the results are diminished due to the typically
narrow focus of discussion. For instance, the study about evaluating the financial value of
EDI in supplier relationships for manufacturer-component products in an automotive industry
(Mukhopadhyay, Kekre & Kalathur 1995) or the impact of enterprise resource planning
(ERP) on order completion performance during a period of one year after the adoption of the
system (McAfee 2002). There are many difficulties in determining how IT benefits SCM on a
general level. For instance, Walton and Gupta (1999) in their discussion about the benefits of
EDI in SCM reveal that:
e The scale of change varies from small to significant process change to the creation of
competitive advantage;
® Some benefits are dyadic (or multilateral), depending on both (or a number of) supply
chain parties, and some are individualistic; and

¢ Benefits depend on where EDI is implemented.

In consequence, the benefits of IT in SCM are manifold, and differ in relation to the adoption
methods. Furthermore, the use of IT is directly related to process changes. As such, SCM can
be considered as a process change that is enabled or assisted by IT. Therefore, it is difficult to
separate the source of the benefit, whether derived from IT, process change or both (Auramo,

Kauremaa & Tanskanen 2005).

Owning to enhanced technological capabilities, companies have various choices in IT
applications geared towards improving coordination, functional integration and decision
making. Selecting the type of IT used by a company mainly specifies the quality and nature

of interactions the company has with suppliers, customers and trading partners. Some
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scholars call IT the company’s “digital nervous system” (Prahalad & Krishnan 1999). While
IT is a critical factor of SCM, it is not a source of value by itself. Rather, the appropriate
selection of IT supports and increases the functioning of value added processes. The
significance of aligning IT technologies and applications among characteristics of the
application and the requirements of the business has always been emphasised in the literature

(Malone & Rockart 1995; McFarlan, Jordan & Wurmfeld 1984; Sanders & Premus 2002).

Managers are regularly faced with the challenge of selecting suitable IT applications and
setting realistic expectations of performance measures. Therefore, rapid changes in
technology, proliferation of software which intends to improve SC functioning, and an
abundance of self-proclaimed success stories intensify the difficulty of this selection process
(Hayes, Wheelwright & Clark 1988; Sanders & Premus 2002). To remain competitive,
organisations are investing vast amounts of money in technologies such as Enterprise
Resource Planning (ERP) systems, e-business capabilities and network software. Although it
is expensive for corporate-wide applications, major advances in computer hardware,
broadband technology and software have made IT solutions possible. Therefore, it is
important to understand profiles of companies successfully using these technologies, how
these companies compete, the applications they use, and benefits they have achieved.
Following are some of the major technologies that have been implemented by organisations
in recent years to manage their supply chain activities (Auramo, Aminoff & Punakivi 2002;
Kim, Cavusgil & Calantone 2005; Kim, Cavusgil & Calantone 2006; Power 2005; Sanders &
Premus 2002; Wu et al. 2006).

2.9.1 Internet and related technologies

Internet is the heart of modern information technology that leverages on computing and
communication technologies. Intranet and Extranet are two variants of Internet which are

illustrated in figure 2.6.
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Figure 2.6: The Internet, the Intranet and the Extranet

Internet

Company Extranet Company
A : B
Infranet Intranet

irewalls

Source: Chaffey (2007)

As shown in figure 2.6, both companies A and B are within an Internet environment. The
Extranet is carried over the Internet with help of firewalls that limit outsider access (Lin,
Huang & Lin 2002). The Extranet is carried over the Internet in the form of a technical
relationship investment between companies A and B. Unauthorised access is prevented by
firewalls. The Intranet is situated inside a single company and allows that company to
communicate and process information (Vlosky, Fontenot & Blalock 2000). This cannot be
accessed externally without the company’s permission. The Intranet and Internet utilise
similar applications (Laudon, Laudon & Filip 2004); the major difference between them is
that the Internet is public and open to everyone while the Intranet is usually a private or
closed domain that only members, i.e. employees, are allowed to access. Intranets are used
for internal information sharing and communications plus internal marketing. Company
members can share their notes, policy manuals, product inventories, telephone numbers and

other information in a closed and secure environment.

The purpose of using Extranet by a company is to communicate and exchange information
with customers, suppliers and other important parties. Vlosky, Fontenot and Blalock (2000)
explain that there are many types of definitions of the Intranet, the Internet and the Extranet.
They describe the Extranet as “an extended intranet connecting multiple organizations”.
According to statistics in Finland (Salo 2006), the Intranet and the Extranet have an important
role in Finnish companies, since over 70 percent of all enterprises have Intranet and 37

percent use an Extranet.
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The World Wide Web is one of the Internet’s best liked services, providing access to billions
of web pages (Dertouzos & Gates 1997). The three main elements that the web is built on are
uniform resource locator (URL), hypertext mark-up language (HTML) and hypertext transfer
protocol (HTTP) (Salo 2006). Web pages are created by using HTML and are connected to
each other by hyperlinks. The creation of the web brought the Internet to the layman. This
development has changed the way in which people use the Internet. Having nicely formatted
homepages and corporate web sites are not sufficient. Companies now require enhanced
graphics and applications to attract consumers and other businesses to their web sites. Thus,
extensible mark-up language (XML) is required. It is a new language for creating software

and was created to explain the information and data inside a web page.

HTML is used to demonstrate information, whilst the XML is used to explain the information
and data inside the web page or other content. By using XML, it is possible to send extensive
documents which might encompass business memos and medical records. However, there are
some other options to make the transfer of information easier among organisations, such as
standards like RosettaNet. The first electronic business XML (ebXML) was developed for
RosettaNet and initiated in 2003. It is a well-known standard for B2B communication and
information transfer as it makes many-to-many transmissions possible instead of point-to-

point as with standard EDI (Hannula & Vasama 2002).

Now with the help of Internet and the web, it is possible to use search engines to transmit
video and music, use e-mail to stream media and to store digital data. Within business
relationships these can be regarded as enablers of effective usage and transmission of
information. Search engines come in various types and are frequently used as access points to
the Internet because they launch some order within the chaos (Dahm 2000). A search engine
utilises keywords, for example, queries provided by the user to find the information
requested. There are various kinds of search engines that use different types of technologies;
for instance, one might read meta-tags whereas another might depend on manual indexing.
This describes why one search engine is able to find what a user is looking for whilst another
is not. Some search engines are not capable of locating millions of web pages, and are biased

towards large corporations that place advertising on other web sites (Dahm 2000).
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E-mail is the most accepted service on the Internet. The study by Forrest (1999) revealed that
more than 3.5 billion business e-mails and 2.7 billion personal e-mails are sent each day from
one user to another in the US. For marketing campaigns, companies use e-mail frequently,
but the amount of unwanted mail (spam) sent to customers is continuously rising and this
leads to doubt about its effectiveness as an advertising tool. In addition, firms are recognising
the advantages of instant messaging (IM) with the help of particular types of software
developed for secure IM in a business environment rather than using e-mail. The usage of
sound effects and video images in business marketing is increasing as showing a video clip of
a product or service makes it easier for the buyer to decrease the risks associated with
purchasing a new product or service from the seller. Virtual tours offered by web sites are

also very popular tools (Breitenbach & Van Doren 1998; Strauss & Frost 2008).

Video teleconferencing, digital libraries, digital video, distance learning and distributed
storage can be used in a novel way owning to the increase in speed, stability and bandwidth.
Application of these new technologies is increasing with development of the Internet and
reduction of prices of these services and accessories. In digital libraries, the software required
by the user can be simply leased. Because of decrease in equipment and access cost, video
teleconferencing is readily available. This makes it useful when businesses are engaged in
negotiation and when geographical distance between the parties is measured in hundreds of
miles (Zwass 2003). Salespeople with the help of digital videoing can present how the
product really works or movie companies can transmit their content to user with the help of a
third party. A combination of virtual reality and videoconferencing is Tele-immersion where
users can see each other and collaborate on visual projects. This assists employees in R&D to
build new products in a better way by decreasing costs and improving effectiveness of the
department (Zwass 2003). Finally, with the help of XML, use of dynamic web pages is
getting simpler, which means the contents are stored as objects in a database, rather than
being hard-coded in HTML. Hence, when a user asks for a web page, the contents are
obtained from the database. This makes it possible to dynamically change the content. In this
way, data of new products, inventory information and promotions details can be updated

easily and with fewer errors than was formerly possible. (Salo & Téhtinen 2005).
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2.9.2 Electronic data interchange (EDI)

Currently there are different electronic commerce technologies and systems available for
business usage. These are designed to enhance productivity and efficiency of processes such
as sales, invoicing, planning and manufacturing, but only some are used in inter-
organisational relationships. Cash and Konsynski (1985) used an umbrella concept of I0S
(inter-organisational system) for these types of systems, describing it as “an automated
information system shared by two or more companies”. One form of IOS is EDI
Transmissions are achievable between different companies if they have taken up EDI and
have integrated the necessary technologies. For sharing business documents (such as
invoices, purchase orders, shipping bills, product stocking numbers, stock keeping units
(SKUs) and settlement information) between a small number of companies, EDI is a suitable
communication standard. Archer and Yuan (2000) suggest that EDI is the “standard protocol
to share information among participating companies through computer-to-computer exchange
of electronic documents, relating to purchasing, selling, shipping, receiving, inventory,
financial, and other activities”. An EDI message has various segments inside digital
documents such as product purchased, amount, transaction date, sender’s name, address and
recipient’s name. It was created to decrease cost, delays and errors intrinsic in the manual
sharing of documents related to logistics and purchasing. It can eliminate the mailing or
faxing of papers and, due to the data being processed and stored automatically, tasks such as

re-keying data and printing purchase orders and invoices are eliminated (Clarke 1992).

By initiating EDI for first time, business processes were restructured by making the
traditional invoice obsolete among trading partners. Processing costs for paper orders were
reduced from an average of US$150 to $25 (Verity 1996). Initially this happened only in
some large companies, but was later on picked up by many smaller companies. Turban, Lee,
King & Chung (2000) determined several reasons why companies do not reap the advantages
of EDI, including:

e Significant initial investment;

e Restructuring business processes is necessary to fit EDI requirements;

e High EDI operating cost;

e Use of expensive private VAN is necessary;

* Long start-up time;
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e  Multiple EDI standards;
e The system is complex to use;

e A converter is required to translate business transactions to EDI code.

Vlosky, Smith and Wilson (1994) propose that there are some major success factors in EDI
implementation that should be considered, including joint supplier-buyer pre-planning,
communication, coordination and multi-functional involvement within and among exchange
partners. Wilson and Vlosky (1998) propose that technologies which connect companies, like
EDI, affect short-term disruptions in otherwise stable buyer-supplier relationships owning to
non-alignment of exchange partner expectations and perceptions within relationships.

Moreover, EDI using private networks is relatively expensive (Tuunainen 1995, 1998).

With the advent of the Internet in EDI systems (EDI-XML), EDI has become more beneficial
to companies, especially smaller ones with fewer resources. Angeles (2000) identified the
changing nature of relationships between powerful buyer companies and smaller seller
companies as EDI-XML lets a broader choice of trading partners for smaller companies and
more beneficial trading terms can be established (see figure 2.7). There are various types of
Internet-based EDI and other simple software which make it a reasonable solution for many

smaller companies (Turban et al. 2000).

Figure 2.7: An EDI- XML trading system
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2.9.3 Enterprise Resource Planning (ERP) systems

By the early 1990s, managers aimed to find new solutions to manage and control their
resources effectively. Gartner Group Inc, a consulting company, developed ERP (Stephens &
Ramos 2003). This was viewed as a solution to many integration problems (Davenport 1998).
ERP originated from the material requirements planning (MRP) approach. MRP is a legacy
system that generates a bill of material (BOM) and facilitates companies to forecast, track
and manage all constituent parts of complex manufactured goods (Laudon & Traver 2001).
The legacy computer system is an older mainframe and/or minicomputer system that
manages main business processes within a company in different functional areas (Laudon &
Traver 2001). ERP can be viewed as being more sophisticated than MRP as it entails a
graphical user interface, relational databases, and advanced computer-assisted software and

engineering tools (Hodge 2002; Laudon & Traver 2001).

ERP emphasises the effective use of internal resources, but it soon becomes evident that the
phrase ‘no business is an island’ still applies (Hakansson 1989). New versions of first-
generation ERP1 systems and second-generation ERP2 systems hence focus more noticeably
on both internal and inter-organisational relationships with customers and suppliers. The ERP
system can be acquired in a similar way to other electronic commerce systems from different
vendors or developed internally, which consumes considerable resources. There is a
comprehensive consolidation trend happening in the ERP software industry, especially in the
solutions provider market. For instance, Peoplesoft bought J.D. Edwards, when Oracle
initiated a hostile takeover bid for Peoplesoft and obtained the company in 2005. SAP as the
largest player stays firmly in the market. In addition, according to the ARC Advisory Group,
the global ERP market is predicted to grow in near future (Salo 2006).

The ultimate benefits of using an ERP system are obtained when a customer places an order
and it translates the order in BOMs, to production schedules, human resource planning and
financial calculations that are all done automatically. According to Laudon and Traver
(2001), “ERP systems were not originally designed to coordinate the flow of information
between a large set of supplier firms, and they require expensive modification before they can
become part of an enterprise-wide business to business system”. Older versions can be

explained as inward-looking, as they were focused on internal integration, and the idea was to
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form an information backbone (Stephens & Ramos 2003). Applications at that time covered a
range including processing, finance, purchasing, and manufacturing. Some ERP solutions
include basic forecasting functions, warehouse management, business intelligence and

electronic commerce functions to a limited extent (Stephens & Ramos 2003).

The current ERP systems in the market include the planning of the entire enterprise, from
management reporting to marketing, sales, human resources, plant maintenance, distribution
and product development (Freedman 1999). ERP systems are advancing as a result of web-
based applications, and they help companies to integrate with suppliers, customers and other
trading partners. Currently all the main players such as Oracle and SAP provide software
adopters to integrate different vendors’ ERP systems with their own ERP system. This means
by integrating internally, real-time and high-quality information provides more effective
communication with external businesses. The Internet makes it possible to send large
amounts of information, providing benefits and cost-savings to both buyers and suppliers.
Business relationship integration is achievable when access to all important sources of

information is possible as a result of applications of the Internet (Stephens & Ramos 2003).

Thus, many companies have made large investments in existing software and hardware
systems and are looking for ways to leverage these investments. Second-generation ERP
systems are more focused on value chain participation or enabling collaborative commerce
through web-based, open and component-based systems (Bond, Genovese, Miklovic, Wood,
Zrimsek & Rayner 2000). The use of modularisation or component-based architecture assists
users to roll out new modules rapidly, cost effectively and with small distractions to the
business. For instance, ERP2 enables a supplier, by using Vendor Management Inventory
(VMI) techniques, to link to factory ERP applications of “buyer/client” company and identify
the remaining number of parts still in stock (Gardiner, Hanna & LaTour 2002). It also assists
retailers to distinguish their order status and get other information required by utilising a web-
based system with secure password protected lines. Furthermore, ERP2 systems can be used
via mobile devices, enabling real-time access to company information around the world

(Gardiner, Hanna & LaTour 2002).
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2.9.4 Radio-frequency identification (RFID)

RFID technology has been recognised as “one of the most pervasive computing technologies
in history” (Roberts 2006). This concept is not new, having its origins in military applications
during World War II when the British Air Force utilised RFID technology to distinguish
allied aircraft from enemy aircraft with radar (Asif & Mandviwalla 2005). RFID technology
is categorised as a wireless automatic identification and data capture (AIDC) technology
(Swartz 2000). Generally, a RFID system is composed of three layers: a tag including a chip
which is embedded in or attached to a physical object to be identified; a reader and its
antennas that enable tags to be interrogated and to respond without making contact (in
contrast to barcodes, which need a line of sight and should be read one at a time); and a
computer equipped with a filters data and interacts with enterprise applications (Asif &

Mandviwalla 2005).

By attaching a tag to a product, with an electronic product code (EPC) — a unique product
identifier based on standards developed by the EPC global network—stored on it, the product
takes on a unique electronic identity. RFID technology makes it possible for physical and
information flows to converge to create intelligent physical assets. For instance, when goods
are passed into a retail store or distribution centre, they are able to communicate their identity
and history to the readers located by the loading bays, and therefore to the systems into which

these readers are integrated.

Many retail companies such as Metro, Tesco, Marks & Spencer and Carrefour are currently
using RFID tags to help track information on individual products, monitor goods, and check
movement and inventory flows (Sullivan 2004). Among manufacturing companies, for
example, BMW is tracking cars as they move through the production line (Maselli 2003) and
Airbus have initiated the use of RFID to track spare parts (LogicaCMG 2004). Many major
IT vendors, such as SAP, Oracle and IBM, have also started to adopt existing solutions to
exploit RFID. Viewed collectively, it is clear that there are main developments being
undertaken by different categories of powerful actors. This is creating an expectation that
there will be widespread adoption of RFID and that it will have a considerable effect on the

performance of supply chains (White, Johnson & Wilson 2008).
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In the academic community as well, this emerging phenomenon is reflected in different fields
of research, for example, innovation management (Sheffi 2004), project management
(Bendavid & Bourgault 2005), environmental management (Hilty 2005), e-commerce
(Bendavid, Lefebvre, Lefebvre & Wamba 2007; Smith 2005), supply chain management
(Lefebvre, Lefebvre, Bendavid, Wamba & Boeck 2005; Srivastava 2004), mobile business
(Wamba, Lefebvre, Bendavid, & Lefebvre 2008), information systems (Yang & Jarvenpaa
2006) and decision support systems (Ngai, Cheng, Au & Lai 2007). However, all too
frequently, technology promises more noticeable benefits than it can deliver, and information

technologies are no exception (Coates 1992).

2.10 Gaps in the literature

Although many scholars believe that IT is fundamental to a firm’s survival and growth, many
researchers, managers and policy makers still have difficulty in identifying the principal
mechanisms linking IT to organisational performance (Bharadwaj 2000; Devaraj, Krajewski
& Wei 2007; Melville, Kraemer & Gurbaxani 2004; Powell & Dent-Micallef 1997).
Anecdotal evidence and case studies indicate that its effective and efficient use is an
important factor differentiating successful firms from their less successful counterparts (Byrd
& Marshall 1997; Davenport & Short 1990; Hammer 1990; Venkatraman 1994). Despite
evidence from many case studies that IT enhances productivity and performance (Davenport
& Short 1990; Hammer & Champy 1993; Soh & Markus 1995; Venkatraman 1994), practical
evidence from large sample research has not been as readily forthcoming. Indeed, many
studies have indicated that, in some cases, IT investment has had negative dysfunctional
effects on organisational productivity and performance (Brynjolfsson & Hitt 1994; Roach
1991). There is also evidence that several firms, concerned about falling behind on the
technology curve, invest heavily in IT capabilities without deriving any benefits (Nolan
1994). Thus, regardless of substantial investment in IT, direct linkage between technology

usage and enhancement in productivity and performance has been extremely elusive.

IT productivity paradox is a well-known concept which has been discussed by many scholars
in relation to the impact of IT on organisational performance, particularly in the SCM context
(Auramo, Aminoff & Punakivi 2002; Auramo, Kauremaa & Tanskanen 2005; Blankley 2008;
Byrd & Davidson 2003; Devaraj, Krajewski & Wei 2007; Jean 2007; Kim, Cavusgil &

Calantone 2005; Kim, Cavusgil & Calantone 2006; Sanders 2007, 2008; Setia, Vickery,
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Dro“ge, & Sambamurthy 2007; Wu et al. 2006; Zhu & Kraemer 2003, 2005). This paradox
draws attention to the fact that IT does not necessarily increase productivity or business
performance; indeed, IT can even be viewed as a commodity which can be easily be
replicated by competitors (Carr 2003) and therefore reduces the prospects of developing
sustainable competitive advantage. For instance, macroeconomic studies in the US
acknowledged that even with growing IT investment, overall productivity statistics showed
poor performance (Auramo, Kauremaa & Tanskanen 2005). Devaraj and Kohli (2003) argued
that the conceptual problem relating to the productivity paradox is that in many studies only
IT investment, not actual usage, is considered. They showed how observed use was positively
and statistically significantly related to revenue and quality improvements with a specified

time lag, while investment in IT, as such, with the same data, was not.

The number of studies about the impact of IT on supply chain relationships and performance
are increasing in different disciplines such as in marketing (Kim, Cavusgil & Calantone
2006), supply chain (Sanders 2005), information system (IS) (Rai, Patnayakuni & Seth 2006)
and strategy (Kim & Mahoney 2006). Empirical evidence is still fragmented and a
comprehensive conceptual framework to integrate theoretical perspectives is lacking in the
literature (Gunasekaran & Ngai 2004; Jean, Sinkovics & Kim 2008). In particular, there is
lack of academic investigation on how and why IT can improve the management of firms’

supply chain channel relationships and consequently lead to performance gains.

For example, the literature has discussed extensively the use of EDI as a traditional inter-
organisational information system that mediates buyer-supplier transactions (Chatfield &
Yetton 2000; Vijayasarathy & Robey 1997). In the automobile industry, some studies
identified its economic value such as reduced costs of carrying inventory, obsolescence and
transportation through more accurate and timely information exchange (Chatfield & Yetton
2000; Mukhopadhyay & Kekre 2002). Nevertheless, EDI is not always directly and positively
related to value creation in the supply chain context (Benjamin, De Long & Scott Morton
1990; Naude, Holland & Sudbury 2000) and furthermore, its proliferation is comparatively
narrow and typically limited to large organisations, as these technologies are very complex
and require a high level of customisation (Zhu, Kraemer, Gurbaxani & Xu 2006). Many
companies are utilising the Internet to do business in their supply chain (Lancioni, Smith &
Oliva 2000). It has led to increased use of traditional EDI systems by making them flexible
and lowering transaction costs (Garcia-Dastugue & Lambert 2003; Zhu et al. 2006).
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Therefore, more firms have gone beyond the limits of traditional EDI and adopted more
Internet enabled inter-organisational information technologies such as XML in conducting
their supply chain activities (Zhu et al. 2006). However confirmation of the benefits of these
emergent technologies is quite scant and mostly relies on case studies and anecdotal evidence
(Garcia-Dastugue & Lambert 2003; Lancioni, Schau & Smith 2003). Another study in this
area advocates that the Internet increases the relationship between network orientation and
supply chain management but a review of the literature shows mixed results concerning the
performance outcome of IT usage in supply chain management, both in the context of EDI
application and the Internet (Devaraj, Krajewski & Wei 2007; Kim & Mahoney 2006). In
order to solve the current ambiguity and lack of consensus in the literature regarding the

business value of IT in SC relationships, some major factors should be considered.

Firstly, there is no consensus pertaining to the dimensions of IT adoptions and IT capabilities
in the supply chain relationships and performance literature. Researchers use different
terminologies for inter-organisational technologies like Internet and EDI, and different
measurements such as EDI volume, depth, diversity, breadth and embeddedness for their
contributions towards enhanced performance (Massetti & Zmud 1996; Mukhopadhyay,
Kekre & Kalathur 1995). Recent studies in the marketing, operation management and
information systems, driven by the resource based view (RBV) theory, have discussed
different IT resources and capabilities and their performance outcomes. As shown in table
2.7, some studies adopted electronic or virtual integration as a key IT resource. Kim,
Cavusgil & Calantone (2006) conceptualise inter-firm systems integration, applied

technological innovation, and administrative innovation as three main IT resources.
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Table 2.7: Some recent studies on key IT capabilities in the supply chain context

Wang, Tai & Wei (2006), Kim & Umanath (2005), Electronic integration

Kim & Mahoney (2006), Kim et al. (2006), Jean

(2007)

Rai, Patnayakuni & Seth (2006) IT infrastructure integration

Sanders (2005), Wu et al. (2006) IT alignment

Kim, Umanath & Kim (2006) Electronic coordination, electronic monitoring

Kim, Cavusgil & Calantone (2005), Kim et al. (2006), IT advancement

Wau et al. (2006)

Mckone-Sweet & Taek Lee (2009) Exploitation, exploration
Source: Jean, Sinkovics & Kim (2008)

As shown in table 2.7, leading researchers conceptualise and use different terms for IT related
resources and capabilities. For example, Arun and his colleagues (2006 cited in Jean et al.
2008) conceptualised IT integration capability as a main IT resource which impacts on supply

chain process integration and firm performance.

Secondly, many IT business value studies have ignored the synergistic effects of IT with
other organisational factors, such as business strategies, top management support and human
related IT. IT does not operate in a vacuum; it works very closely with other organisational
assets (Andersen & Segars 2001; Byrd & Davidson 2003; Kearns & Lederer 2000; Li &
Richard Ye 1999). For example, many studies investigated the impact of IT infrastructure
(related to its usage, connectivity, transaction and diversity) (Chen & Hsiao 2008; Rai,
Patnayakuni & Seth 2006; Sanders 2007; Sanders & Premus 2002, 2005; Wu et al. 2006; Zhu
& Kraemer 2003) without considering the role of people (human IT resources, e.g. their
knowledge and skills) as one of the critical factors for successful adoption and
implementation of these inter-organisational technologies (Bharadwaj 2000; Hadaya 2008;
Kim, Cavusgil & Calantone 2006; Powell & Dent-Micallef 1997; Power 2005). Customer
orientation, IT integration (IT strategic planning), top management support and supplier
relationships are some of the key IT organisational resources which are widely cited in the
literature (Bharadwaj 2000; Byrd & Davidson 2003; Jean, Sinkovics & Kim 2008; Melville,
Kraemer & Gurbaxani 2004; Powell & Dent-Micallef 1997; Wu, Mahajan &

Balasubramanian 2003; Yao, Palmer & Dresner 2007). There is no strong evidence as to how
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different IT resources interact with each other and with other capabilities and business

processes to create competitive advantage (Jean 2007).

Finally, research pertaining to IT-mediated supply chain relationships and performance,
centres around the direct or indirect relation argument between IT and performance. One of
the ways to know how IT improves business performance is the emergent process-oriented
approach (Pavlou & El Sawy 2006; Ray, Muhanna & Barney 2005). This shows that IT
improves business performance through enhanced business processes, capabilities or
structures. Most of these studies are driven by the application of the RBV theory in IT
business value investigation (Hulland & Wade 2004; Melville, Kraemer & Gurbaxani 2004)
which suggest that IT by itself cannot directly lead to enhanced business performance, but
should interact with certain higher order organisational capabilities or business processes.
Table 2.8 depicts recent studies on key business processes which mediate IT business value
in the supply chain context.

Table 2.8: Recent studies on main business processes which meditate IT-business value in the
supply chain context

Rai, Patnayakuni & Seth (2006) Supply chain process integration including information

flow, physical flow, financial flow integration

Kim et al. (2006), Wu et al. (2006) Information exchange, coordination and responsiveness
Gallivan & Depledge (2003) Control and trust

Sanders (2005), Vickery et al. (2003) Supply chain integration

Wang, Tai & Wei (2006) Manufacturer flexibility and supplier responsiveness
Malhotra, Gosain & El Sawy (2005) Absorptive capability

Kim & Umanath (2005) Firm coordination, partner coordination

Sanders (2007) Operational coordination, strategic coordination

Bensaou (1997), Myhr & Spekman (2005), Lee, Cooperation (collaboration)
Pak & Lee (2003), Sanders (2008)

Mckone-Sweet and Taek Lee (2009) Coordination, planning, supplier and customer involvement

Source: Jean, Sinkovics & Kim (2008)
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Subramani (2004) examines a model which investigates supplier benefits obtained from IT in
supply chain relationships. Companies’ relationship-specific investments had an essentially
mediating role between patterns of IT appropriations and firm performance. Supply chain
integration and dimensions such as coordination and collaboration have also been treated as
important business processes which may mediate the impact of IT on supply chain

performance (Kim, Cavusgil & Calantone 2005; Sanders 2007).

The aim of this study is to conceptualise and investigate the issues related to business value
of IT in SC relationships. Although some prior research has demonstrated that IT usage does
have beneficial performance and productivity impacts, theoretical frameworks are yet to
explain whether and how these usages enhance firm performance and create competitive
advantage. Thus, the objective of this thesis is to extend current knowledge on whether and
how IT usage in supply chain relationships can create firm’ competitive advantage and
enhance firm performance. In order to develop the research conceptual model, it is necessary

to illustrate the key theories applied by previous studies in relation to this field.
Thus, the present research seeks answers for the following specific questions:

1. Whether and how the IT capabilities interact with supply chain channel capabilities

create competitive advantage?

2. Whether and how the IT capabilities interact with supply chain channel capabilities

enhance firm performance?

2.11 Underpinning theories in this field

It is generally accepted by many scholars (Burgess, Singh & Koroglu 2006; Kuhn 1970;
Popper 1961; Wacker 1998) that using appropriate theory is a crucial prerequisite for the
appropriate development of any field. However, the theory building process is debatable.
Some authors propose that theories should be built upon existing ones (Pfeffer 1995). Others
argue that, in the spirit of plurality, new innovative theories should be encouraged (Van
Maanen 1995). Broadly speaking, scholars determine a theory as consisting of four main
components: definitions of terms and variables; a domain where the theory applies; a set of
relationships of variables; and specific predictions (factual claims) (Bunge 1967; Hunt 1991;

Reynolds 1971). Theories carefully describe the specific definitions in a precise domain to
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clarify why and how the relationships are logically tied in order that the theory gives precise

predictions.

Thus, the precision of good theory causes all main components of a theory to be exact, or
according to Poole and Van de Van (1989) and Van de Ven (1989), “a good theory is, by
definition, a limited and fairly precise picture”. Its precision and limitations can be
distinguished in the domain of the theory, the definitions of terms, the explanation of
relationships and the definite predictions. Scholars generally agree that the aim of “good”
theory is clarification of how and why specific relationships lead to specific events. Other
scholars point out the significance of relation building; for instance, Sutherland (Wacker
1998) suggested that theory is an ordered set of assertions about a generic behavior or

structure understood to hold all through a significantly broad range of specific instances.

Theory is defined by many scholars as a statement of relationships among units observed or
approximated in the empirical world. Approximated units mean constructs which cannot be
observed directly by their very nature. Thus a theory can be viewed as a system of variables
and constructs in which the constructs are related to each other by propositions and the
variables are related to each other by hypotheses (Bacharach 1989). These statements can
point out the significance of relationship building in clarifying how and why specific
phenomena will occur. Sometimes how and why and specific predictions are condensed into
the term “adequate explanation” which implies that, except when a clarification can predict, it

is not considered adequate (Hunt 1991).

It is important in a theory definition that researchers be able to exactly specify a theory. This
means the main aim of a theory is to answer the questions of how, when, where and why,
which is different from the aim of description which is to answer the question of what or who
(Bacharach 1989). In brief, any definition of theory should answer common questions that
researchers face. First, theory should identify all variables by answering the common
questions of what and who. The domain specifies the conditions where the theory is expected
to hold true by using the general questions of when and where. The relationship-building
stage indicates the reasoning by clarifying how and why variables are related. And finally, the
predictive claims specify the questions of “could a specific event occur?”, “should a specific

event occur?” and “would a specific event occur?”’. From the pragmatic perspective of
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managers, the predictive claims from theory answer the could, should and would questions
which are relatively important for future success. Therefore, these questions are crucial for

theory to be considered useful to managers.

There is a paucity of theories in the field of SCM where it seems development has been
mainly practitioner-led, with theory following (Voss, Tsikriktsis & Frohlich 2002). As with
any review of relevant literature, the following discussion does not attempt to present an
exhaustive explanation of the theoretical underpinnings of SCM. Rather, it discusses and

1llustrates those theories that are relevant within the context of this research.

2.11.1 Transaction cost economic (TCE) theory

TCE theory was originally developed by Coase (1937) to describe the existence of firms and
how integration impacted costs and benefits. His conceptualisation is different from the
neoclassical economists’ view which sees a firm as a production function in which markets
were frictionless and information costless. Instead, he believed that there are costs related to
the price mechanism and that these “transaction costs” made organising activities within the
firm a more efficient choice. Costs encompass those due to performing safeguarding,

adaptation and evaluation of activities.

This theory was extended by Williamson (1975, 1985, 1991) to predict governance structures
based on efficiency considerations. Williamson (1991) stated in relation to the discriminating
alignment hypothesis that “transactions which differ in their attributes are aligned with
governance structures, which differ in their costs and competencies” in a manner that
minimises transaction costs. Noticeably, there are logical economic reasons for deciding on
how transactions are governed. Three attributes of a transaction - asset specificity, uncertainty
and transaction frequency-determine the choice of the appropriate governance structure.
Asset specificity is regarded as one of the most important attributes influencing governance
structure (Grossman & Hart 1986; Williamson 1979). It is predicted that transactions or
exchange entail high asset specificity, uncertain conditions, recur frequently and will be
internalised within a hierarchical governance structure. On the other hand, exchanges or

transactions that entail low asset specificity, stable conditions and are non-repetitive will be
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more aligned with a market governance structure. Hybrid structures are suggested as these

attributes are present to a moderate degree.

TCE has been used widely to study inter-firm relationships (Balakrishnan & Koza 1993;
Dyer & Chu 2003; Heide & John 1990; Jeffrey & Salancik 1978). Coordination costs and
transaction risks are two main components of transaction costs (Clemons & Row 1993). The
costs related to sharing information and using that information in decision processes are
denoted as coordination costs. These have been referred to as information costs as well
(Choudhury & Sampler 1997). Transaction risks take place when the behaviour of transacting
parties ex- post (actual) is not in keeping with ex- ante (predicted, forecast) agreements. The

possibility of these risks rises when there is information asymmetry.

As noted by Amit and Zott (2001), companies may adopt IT to lower transaction costs and
improve information flows, thereby facilitating improved planning and more coordinated
actions to reduce uncertainty. Pant and Hsu (1996) suggested how B2B e-commerce can help
in reducing transaction costs associated with asset specificity. For instance, companies
involved in e-commerce see their suppliers more as collaborators who have similar
information systems. Hence, companies are likely to move from a large number of suppliers
to a smaller number, losing some of their bargaining power but gaining better standardisation
and enhanced collaboration, therefore reducing the asset specific transaction costs (Mclvor &

Humphreys 2004).

As mentioned earlier, three attributes of a transaction are asset specificity, uncertainty and

transaction frequency which are explained in detail as follows:

2.11.1.1 Asset specificity

According to Lonsdale (2008), asset specificity is the degree to which investments made to
support a particular transaction (idiosyncratic investments) have a higher value than if they
were switched to alternative transactions. Choudhury and Sampler (1997) classified asset
specificity into seven categories: information specificity, which is “the extent to which the
value of information is restricted to its use and/or acquisition by specific individuals

(knowledge specificity) or during specific time periods (time specificity)”; physical assets
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such as customised parts needed to produce an item; dedicated assets, which are separate
investments made solely to facilitate the request of one customer; human assets attributed to
learning by doing; brand name capital; temporal; and sites in which, for example, a physical
plant is located in close proximity to a raw material source in order to reduce inventory and

shipping costs.

When asset specificity increases it causes bilateral dependency, and with it requires more
coordinated responses to any disturbance, but disagreements and self-interested bargaining
exclude timely and simple responses leading to inadequate adoption costs (Williamson 1991).
This can happen, for example, when conditions change, and requests for adaptation by one
party in a dyadic relationship are met with unreasonable demands by the other party who
recognises that the partner is locked-in to the arrangement owing to high switching costs
(Rindfleisch & Heide 1997; Williamson 1996). Parties can institute measures ex-ante to
prevent one party from behaving opportunistically, but these incur safeguarding costs.
Instead, if all parties to the relationship invest in particular assets, there is little motivation for

opportunism due to the existence of reciprocal dependence (Dyer 1996).

2.11.1.2 Uncertainty

External and internal conditions create uncertainty that can affect how transactions are
conducted between parties. Some of this uncertainty relates to external “disturbances” and
therefore a distinction is made between environmental or external uncertainty, organisational
uncertainty and strategic uncertainty (Williamson 1985; Williamson, Schmalensee & Willig
1989). Environmental uncertainty, which is external to the relationship, is affected by lack of
ability to anticipate ex- ante the exchange conditions that occur from random acts of nature.
This causes adoption issues and increased transaction costs, due to the problems related with
modifications to existing agreements as environmental conditions change. On the other hand,
both organisational uncertainty and strategic (or behavioural) uncertainty are internal to the
relationship. Organisational uncertainty happens when there is asymmetric information
among decision makers and communication does not flow in a timely manner. This is due to
the limited information capacity and bounded rationality of decision makers. Whilst there is
strategic misrepresentation, nondisclosure, disguise or distortion of information, strategic
uncertainty happens (Williamson, Schmalensee & Willig 1989) which leads to the inability to
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monitor ex-post behaviour of transacting parties, creating performance evaluation difficulties.
A mixture of uncertainty and opportunism can cause information impactedness, i.e.
transacting parties have asymmetric information and there are high costs related with
providing the same level of information to all parties. Only when there is asset specificity, the
impact that uncertainty has on the choice of governance structure can be relevant (Rindfleisch

& Heide 1997).

Market governance becomes less desirable due to the high bargaining and inadequate
adoption costs, therefore rendering hybrid and hierarchical governance structures more
appropriate, when uncertainty increases (Williamson 1985). However, as uncertainty reaches
a high level, the midrange of asset specificity (where hybrid governance is the greatest
choice) diminishes and may finally disappear. This leads to the necessity for mutual
agreement in the case of hybrid adoptions as opposed to unilaterally (with market
governance) or by fiat for hierarchy (Williamson 1991). Thus, in situations of high
uncertainty both hierarchical and market governance are greater alternatives than hybrid

governance.

The results from studies examining the role of environmental uncertainty on governance are
unclear. Some reveal that in certain circumstances environmental uncertainty enhances the
possibility that companies will vertically integrate (Walker & Weber 1987) while others point
out that it can reduce the possibility (Harrigan 1986). Most of these discrepancies have been a
result of how the environmental uncertainty construct is operationalised in empirical studies
(Rindfleisch & Heide 1997). In contrast, internal uncertainty is not subject to these

ambiguities and has been supported in many empirical studies.

2.11.1.3 Transaction frequency

Transaction frequency is one of the three attributes of transaction, related to the rate of
recurrence for transactions among particular parties. The importance of transaction frequency
on the choice of governance structure relies on asset specificity (Williamson 1985).
Hierarchy is more efficient when transactions are frequent and need highly specified assets.
With recurrent transactions, the transfer of tacit knowledge is increased (Jones, Hesterly &
Borgatti 1997; Williamson 1991) and parties are less able “to seek a narrow advantage in any
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particular transaction” (Williamson 1985). Conversely, the preference is for market
governance when transactions happen uncommonly or when they happen frequently but asset
specificity is low. In the latter case, continuous attention and the bureaucratic costs connected
to hierarchical governance are avoidable (Williamson 1975). Bounded rationality and
opportunism are two noticeable behaviours which contribute to the preference for exchange
transactions happening in hierarchies rather than in companies with conditions of high asset

specificity, uncertainty and recurring transactions (Williamson 1975, 1985).

¢ Bounded rationality

Humans in general have limitations to their cognitive and computational ability that prevent
them from arriving at the optimal decision in most situations, although their best intention is
to behave rationally (Simon 1950). Due to this bounded rationality, which is natural in
humans, it is more problematic for companies to negotiate contracts that are truly inclusive as
not only are the outcomes vague, but the difficulty entailed makes it virtually impossible to
specify all eventualities ex- ante (Williamson 1975). The suitable approach for dealing with
these limitations, in relation to the contracts between a buyer and supplier, is firstly to
encompass clauses that let them renegotiate in the event that conditions are different than
those that existed when the contract was initially signed, and secondly to make them open-
ended enough to assist interpretations that are relevant to the existing situations. Under these
conditions, the best option is to internalise transactions within the company, therefore
eliminating the requirement for complex contracts and the related bargaining costs to arrive at

consensus (Simon 1950; Williamson 1975).

e  Opportunism

Opportunism is one the main principals of TCE theory, which is described by Williamson as
“self interest seeking with guile” (Williamson 1985). It entails the “propensity for mutually
reliant parties to mislead, distort, disguise, obfuscate or otherwise confuse” for purposes of
wealth expropriation. Nevertheless not essentially true for all individuals, opportunistic
behaviour is very costly to recognise ex-ante. TCE assumes its existence and proposes that
companies protect themselves against its possible occurrence in their interactions with other

companies (Williamson 1985).
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When all transacting parties do not have access to the private information which is only
possessed by some, opportunistic behaviour can occur. This information asymmetry can be
revealed either ex- ante (adverse selection) or ex- post (moral hazard) the transaction. Such
opportunistic behaviour by one party, which sometimes happens in a buyer-supplier
relationship, decreases the motivation to share information and to fully commit to that
relationship. Therefore, it is very difficult to coordinate activities and to reap the performance

benefits of joint cooperative effort (Jap 2001).

2.11.2 Resource based view theory

The resource based view (RBV) theory originates from Porter’s industrial economics models
(1998) and seeks to propose clarifications for why firms succeed (Olavarrieta & Ellinger
1997). By focusing on different phenomena, he represents a somewhat complementary option
to some of the other theories of the firm, for instance, Transaction Cost Economic (TCE)
(Williamson 1975). As mentioned earlier, TCE theory views competition based on the costs
of competing in the market place. On the other hand, RBV views the priorities of companies
by competing through the competencies and capabilities that they have at their disposal.
Although it may appear that these approaches contradict each other, this is clearly not the
case. It would be difficult to see how one could exist without the other. According to Cousins
(2005), any strategic approach to supply chain management should combine one of these

approaches with a greater emphasis on either RBV or TCE.

The RBV considers the firm as a bundle of resources and capabilities which, when combined,
become sources of economic rents and sustainable competitive advantage (Barney 1991;
Grant 1991). Companies can differentiate themselves in a variety of ways by combining and
recombining these resources to take advantage of market conditions. In other words, the RBV
is currently the dominant theoretical perspective in strategic management literature, and
focuses on costly to copy attributes of a firm which are seen as the fundamental drivers of
performance (Conner 1991; Rumelt 1997, 2005; Schulze). Generally RBV defines resources
broadly to encompass assets, knowledge, capabilities and organisational processes

(Bharadwaj 2000).
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Barney (1991) classified resources into physical (e.g. physical technology, plant and
equipment), human (e.g. experience and knowledge of individuals associated with a firm
such as sales personnel) and organisational capital (e.g. history, relationships and
organisational culture). Grant (1991) differentiated between resource and capabilities. He
classified resources into tangible, intangible and personnel-based. Tangible resources
encompass the financial capital and the physical assets of the firm such as plant, equipment
and stocks of raw materials. Intangible resources include assets, for example, reputation,
brand image and product quality, while personnel-based resources encompass technical
know-how and other knowledge assets including dimensions such as organisational culture,
employee training and loyalty. Although resources are considered as the essential units of
analyses, companies create competitive advantage by assembling resources that work

together to create organisational capabilities (Bharadwaj 2000).

Organisational capabilities are defined as an organisation’s ability to assemble, integrate and
deploy valued resources, usually in combination or co-presence (Amit & Schoemaker 1993;
Russo & Fouts 1997; Schendel 1994). Capabilities consider the notion of organisational
competencies (Prahalad & Hamel 1990) and are based on processes and business routines.
Grant (1998) explains a hierarchy of organisational capabilities, where specialised
capabilities are integrated into broader functional capabilities such as marketing,
manufacturing and IT capabilities. Functional capabilities in sequence integrate to form
cross-functional capabilities such as new product development capability and customer
support capability. For instance, a firm’s customer support capability may have roots in the
cross-functional integration of its marketing, operations and IT capabilities (Bharadwaj

2000).

Day and Wensley (1988) recommended a framework to explain the nature of competitive
advantage. They divided their model into three distinct outcomes: sources, positions and
performance (SPP). Acquiring superior skills and resources (i.e. sources of advantage) leads
to positions of advantage which take into consideration customer and competitor
perspectives. Competitor centred judgments evaluate the value chains of companies versus
those of target competitors. Customer focused perspectives are measured by comparing the
customers’ attribute ratings of a firm with those of its competitors (Day & Nedungadi 1994).
In brief, the perspectives of both customers and competitors are basically positional
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advantage (Day & Wensley 1988), hence, performance is affected (customer satisfaction,
loyalty, market share and profitability). The identification of main success factors and the
relative rate of investment in skills and resources form a feedback loop that connects

performance outcomes to sources of advantage (Day & Wensley 1988).

Barney (1986, 1991) believes that RBV is a potential framework which can be used in
conceptual analysis of I'T’s effects on performance of the firm which links the performance of
organisations to resources and skills that are firm-specific, rare and difficult to imitate or
substitute. Adopting a resource-based perspective, some researchers have suggested that as
investments in IT are easily imitated by competitors, investments per se do not provide any
sustained advantages. Rather, it is how companies leverage their investments to create unique
IT resources and skills that determine a company’s general effectiveness (Clemons 1986,
1991; Clemons & Row 1991; Mata, Fuerst & Barney 1995). Extending the traditional
concept of organisational capabilities to a firm’s IT function, a firm’s IT capability is referred
to as ability to mobilise and deploy IT-based resources in combination or co-present with
other resources and capabilities. Baharadwaj (2000), by using Grant’s classification scheme
for resources, classified the main IT-based resources in the following order: the tangible
resource comprising the physical IT infrastructure components (IT infrastructure); the human
IT resources comprising the technical and managerial IT skills (Human IT resources); and the
intangible IT-enabled resources such as knowledge assets, customer orientation and synergy

(IT-enabled intangible resources).

Wade and Hulland (2004) believe that information systems resources rarely contribute
directly to the attainment of a sustained competitive advantage. Instead, they form part of a
complex chain of assets and capabilities that jointly may lead to sustained performance.
Information technologies apply their influence on the company through complementary
relationships with other company assets and capabilities. IT related supply chain
communication resources by themselves are not adequate for companies to attain sustained
competitive advantage. They also require to have human resources with technical skills to

make appropriate use of the IT resources.

Wade and Hulland (2004) suggested information system (IS) resources to manage external
relationships, market responsiveness and manage internal relationships. IS used in managing
external relationships help to reinforce community networks (Jarvenpaa & Leidner 1997), to
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keep buyers informed (Feeny & Willcocks 1998), to make possible the coordination of
buyers and suppliers and to enhance customer service (Azevedo & Ferreira 2007). IS used in
market responsiveness contribute to faster delivery (Ross, Beath & Goodhue 1998) to
enhance market responsiveness, to raise the capacity, to frequently update information, and to
increase ability to act quickly (Lopes & Galletta 1997). Managing internal relationships also
refers to the contribution of IS in integration of IT and business processes, the ones that build
relationships, and the ones with the capacity to understand the effect of IT related systems on

other business areas (Benjamin & Levinson 1993).

2.12 Research model

Different theoretical approaches have been used in IT-mediated supply chain relationships
and value creation research. For example, transaction cost economic theory (TCE) has mainly
been applied in information system literature and recently, scholars have encompassed the
RBYV theory to investigate IT and business value in the supply chain context (Kim, Cavusgil
& Calantone 2006; Rai, Patnayakuni & Seth 2006; Sanders 2008; Wu et al. 2006; Yao,
Palmer & Dresner 2007).

Several studies have used TCE to demonstrate how advancement of IT changes inter-
organisational relationships and governance structures. For instance, Malone, Yates and
Benjamin (1987) investigate IT in relation to coordination costs in terms of searching and
communicating with transacting parties. Gurbaxani and Whang (1991) and Clemons, Reddi
and Row (1993) recommend that use of IT reduces transactions through improved monitoring
and decreased specificity in coordination. Yao, Palmer and Dresner (2007) have argued that
electronically-enabled supply chains have the potential to improve organisational and supply
chain-wide performance by enhancing transaction efficacies and coordination effectiveness.
Subramani (2004) proposes that IT investment increases firms’ competitive advantage, whilst
overall there is a limited number of studies that empirically investigate IT-business value. As
Rindfleisch and Heide (1997) point out, “the limited research on TCE’s performance

implication makes it difficult to assess fully its theoretical value and empirical validity”.

One the other hand, most RBV-based studies attempt to identify and categorise different IT

related resources and examine their impact on business performance. For instance, Bharadwaj
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(2000) describes IT capabilities as “the ability to mobilize and deploy IT-based resources in
combination or co-present with other resources and capabilities”. He categorises three types

of capabilities: IT infrastructure, human IT resources and IT-enabled intangible resources.

Although several studies appear to link different attributes of competitive advantage with the
application of RBV to business-value some ambiguities and confusion exist. Firstly, the
uncertainty in conceptualisation of IT based resources leads scholars to differ in their views
and application of various terms for IT resources or capabilities. Secondly, business processes
and capabilities which interact with IT capabilities in the process of value creation are not
addressed uniformly. Finally, there are ambiguities in how various IT resources interact with

other capabilities and business processes to create competitive advantage.

Hence, this research study integrates two important streams of theories and creates a
conceptual framework. The framework illustrates whether and how IT capabilities affect firm
performance in supply chain relationships (channel capabilities: information sharing, SC
coordination and SC responsiveness). The conceptual framework is developed from the
perspective of the buyers which explores electronic channel interactions with their main
suppliers. Additionally, this research mainly focuses on the electronic integration (EI) in the
business to business (B2B) relationship. It has incorporated electronic integration from Kim
and Umanath (1999, 2005) and focuses on electronic information transfer (EIT) which serves

as the infrastructure for inter-organisational business and process integration.

As depicted in figure 2.8, the proposed conceptual framework is rooted in the emergent
stream of RBV associated with IT-business value research and complemented by TCE.
According to the RBV, it is argued that companies with specific IT capabilities which are
rare, valuable and not easily substitutable can increase inter-organisational capabilities and
processes. Furthermore, drawing from TCE, these capabilities (particularly electronic
integration) may overcome information asymmetries by making information more visible to
market participants, leading to a firm’s supply chain relationships (information sharing and
SC coordination) being less subject to opportunistic behaviour (Patnayakuni, Rai & Seth

2006; Williamson 1975).
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This research focuses on IT capabilities which can effectively and efficiently reinforce inter-
organisational processes and restructure exchange relationships (Bharadwaj 2000; Melville,
Kraemer & Gurbaxani 2004), electronic integration, human IT resources and complementary
organisational resources. These constructs are similar in nature to Bharadwaj (2000)‘s
classification of IT capabilities which include IT infrastructure, human IT resources and IT-

enabled intangibles.

With respect to the dimensions of business processes and structures which mediate the effect
of IT capabilities on business performance, this study focuses on channel relationships which
encompass information sharing, SC coordination and SC responsiveness. These have been
discussed in the literature as significant process and structure mediators of IT’s impact on
firm performance (Kim, Cavusgil & Calantone 2006; Wu et al. 2006). According to the RBV
perspective, information sharing, SC coordination and SC responsiveness capabilities are
inter-organisational channel capabilities. Market and financial performance has been widely
treated as firm performance metrics in prior studies (Kim, Cavusgil & Calantone 2006;
Rosenzweig, Roth & Dean Jr 2003; Tracey, Lim & Vonderembse 2005; Wu et al. 2000).
Therefore, both the firm’s market and financial performance are adopted as the ultimate

outcome variables in this study.
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Figure 2.8: Research model and hypotheses
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2.13 Research hypotheses

This section articulates the research hypotheses which are based on the research conceptual
model and arguments from the literature review in previous sections as well as predictions

made by RBV and TCE theories.

2.13.1 IT capability dimensions

IT capabilities as independent variables (exogenous constructs) are categorised as electronic
integration, human IT resources and IT complementary organisational resources (IT

integration strategy, CEO commitment, and customer orientation).

2.13.1.1 Electronic integration (EI)

Electronic integration (EI) is considered as an important IT resource in the B2B context.
Wang et al. (2006) suggest that electronic integration is related to the degree to which supply
chain relevant activities among channel members are carried out by inter-organisational
information system. Electronic integration can encompass a range of inter-firm channel
activities from loose transaction activities to tightly coupled ERP-to-ERP connections to
facilitate activities such as collaborative demand planning and fulfilment (Chatterjee, Segars
& Watson 2006; Mukhopadhyay & Kekre 2002) and therefore can show varying results on

business processes and structures in supply chain exchange relationships.

According to Venkatraman and Zaheer (1994), EI can be defined as “the integration of
business processes of two or more independent organizations through the exploitation of the
capabilities of computers and communication technologies”. Most of the time it involves
interaction with the resources controlled by the firm’s partners and needs considerable mutual
adoption. Hence, any meaningful measurement instrument should capture the degree of
electronic integration in different dimensions of the business processes among trading
partners (Kim & Umanath 2005; Venkatraman & Zaheer 1994; Wang, Tai & Wei 2006). In
an explicitly cooperative relationship, decisions are coordinated between economic activities
through processes and information that are specific to the exchange. Therefore, electronic
information transfer is considered as an essential component of EI in the literature (Kim &

Umanath 1999, 2005).
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Information asymmetry among SC happens when either partner in the relationship is privy to
information specific to the supply chain relationships that the other is not. Hence, the
asymmetries raise transaction risk while integrating decisions and operation in the trading
partnership (Rindfleisch & Heide 1997; Williamson 1991). Information asymmetry can cause
opportunistic behaviour such as shirking by trading partners. The complexity in measuring
the particular contribution of inputs in generating outputs leads to an opportunity for
performance shirking by the supplier. If the buyer is unable to monitor the status of the
supplier’s production process (production capacities, inventory levels, shipping/delivery
schedule, quality of products being produced, etc.), the supplier can decrease its effort level.
Additionally opportunism can occur in absence of an appropriate number of suppliers, as this
raises the dependency of a buyer on a specific supplier. Therefore, transaction risk is the
result of difficulties in performance monitoring (Kim & Umanath 1999). Information
asymmetry can also be decreased once partners freely share relevant information, for
example, electronic exchange of production/sales data, sharing promotion plans and vendor-

managed inventory (VMI) (Grover & Malhotra 2003; Kim & Umanath 2005).

Transaction cost economics theory provides the fundamental proposition that electronic
integration will overcome information asymmetries by making information more visible to
market participants, leading to relationships less subject to opportunistic behaviour
(Williamson 1975). The basic concept for electronic transactions proposes that information
technologies should allow closer integration of adjacent steps in the supply chain (Malone,
Yates & Benjamin 1987). The electronic integration effect provides closer combination of the
processes that create and use information. Real time and accurate demand information,
together with visualisation of inventory throughout the distribution process, facilitates
reduced process and cycle time variance, data errors, and safety stock and attaining better
channel coordination (Guo, Fang & Whinston 2006). Many studies recommend that
information sharing activities among companies in a supply chain can mitigate the
information distortion, known as the bullwhip effect (Chen et al. 2000; Lee, Padmanabhan &
Whang 1997b; Yao, Palmer & Dresner 2007). Bakos’ (1997; 1991) research about electronic
hierarchies and electronic markets determined that electronic markets decrease a buyer’s
search costs, promote price competition and weaken the market power of sellers. Essentially,
electronic hierarchies decrease coordination costs by reducing inventory and monitoring
costs. Williams, Esper and Ozment (2002) determined that electronic linkages improve
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information sharing among supply chain partners. From the discussion pertaining to EI, it can

be postulated that:

Hla: Electronic integration is positively related to information sharing.

One of the main dimensions of electronic information transfer is coordination of decision and
operation integration. Costs of coordination are generally explained in terms of coordinating
decisions and operations between economic activities among partnering firms. By decreasing
the costs of accumulating, communicating and processing information, electronic information
transfer can facilitate coordination of decisions and operations (Bakos 1997). In the literature,
order products, receive/store products, quality assurance, vendor invoices and payments are
considered as main decision and operational activities that happen during trading partners’

exchange of goods (Kim & Umanath 2005).

Management of transaction risk is considered as one of the key dimensions of electronic
information transfer. Transaction risk includes opportunistic behaviour by a trading partner,
which leads to uncertainty surrounding the level and division of the benefits from the
improved integration of operations and decisions. Risks generated by transaction specific
capital have been historically the focus of TCE theory (Bensaou & Venkatraman 1995;
Williamson 1991). Nevertheless, efforts for building stronger integration of decisions and
operational activities whilst decreasing costs of coordination aggravate transaction risk.
Greater integration of decisions and operations also leads to information asymmetries and
loss of resource control which have been recognised as possible sources of transaction risk

(Kim & Umanath 2005).

From the RBV perspective, electronic integration is an outside-in resource (Day 1994;
Tracey, Lim & Vonderembse 2005) which can create superior firm performance compared to
other inside-out IT resources such as advanced infrastructure (Hulland & Wade 2004). Some
studies have provided empirical evidence that electronic integration enhances channel
capabilities such as coordination and information sharing (Kim, Cavusgil & Calantone 2006;
Wu et al. 2006). Hence, this research argues that electronic integration can be treated as a key
IT resource which bridges both TCE and RBV perspectives. Overall, this study identifies
electronic integration as one the crucial IT capabilities in supply chain B2B context. Firms
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are likely to achieve effective and desired levels of channel coordination through superior
levels of electronic integration with their partners such as distributors and suppliers. Hence

the following hypothesis is elicited:

H1b: Electronic integration is positively related to SC coordination.

2.13.1.2 Human IT resources

Technology is not able to operate in a vacuum. Adequate and competent technical skills and
knowledge are necessary for managing and leveraging advanced IT. In previous studies,
human IT resources including technical skills and managerial skills have been considered as
essential IT capabilities (Bharadwaj 2000; Fink & Neumann 2007; Melville, Kraemer &
Gurbaxani 2004). In the initial studies of IT employees in the late 1960s and early 1970s, a
main topic of discussion was the significance of technical skills versus managerial and
business skills. Several scholars have established that technical skills are dominant for IT
programmers and systems analysts, with managerial and business skills being secondary
(Strout 1971). This is reasonable because at that time the dominant computing environment
was the mainframe computer. Generally, increased (more than two years) software
application development cycle times, a narrow but highly skilled technological base and a
low strategic focus on IT applications were the characteristics of the mainframe computer
period (Clark, Cavanaugh, Brown & Sambamurthy 1997). Throughout this time, IT enabled

companies were basically reactive, cost-control enablers and not initiators of strategic efforts.

During the early 1980s, the perception of the skills required by IT employees appeared to
change, as indicated in some research, due to IT being viewed as being strategically
important (Porter 1985; Sethi & King 1994). With the introduction of personal computers
(PCs) and local area networks (LANs), the computer landscape changed fundamentally.
These changes obligated the IT enabled companies to evolve. IT employees were expected to
align with and support the business strategy of the company (Cross, Earl & Sampler 1997).
The computing environment in IT enabled companies moved to a more business responsive
environment with shorter software development cycle times, new product innovation and

finally the need to satisfy their clients.
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Hand-in-hand, with these changes the skill requirements of IT professionals also changed.
Some scholars determined that even though technical skills were important, a lack of
generalised managerial skills was an obstacle to the development of programmers and
systems analysts to managerial positions (Cheney & Lyons 1980; Harrison & Springer 1984;
Jenkins 1986). Some proposed that strong business and communications skills were more
important than technical skills for entry-level IT positions (Green 1989). Nevertheless, some
studies put technical skills at the top of the list (Todd, McKeen & Gallupe 1995; Watson,
Young, Miranda, Robichaux & Seerley 1990).

During the 1990s, studies found that IT personnel required a mixture of managerial, business,
interpersonal and technical skills to successfully service their organisations (Couger, Davis,
Dologite, Feinstein, Gorgone, Jenkins, Kasper, Little, Longenecker Jr & Valacich 1995;
Harkness, Kettinger & Segars 1996; Rockart, Earl & Ross 1996; Ross, Beath & Goodhue
1998; Trauth, Farwell & Lee 1993). Rockart, Earl and Ross (1996) suggest that fundamental
business changes have forced IT enabled company to value managerial, business and

interpersonal skills together with technical skills, among other imperatives.

Byrd and Turner (2001) determined that IT professionals with higher technical and
managerial skills led to better IT infrastructure flexibility, a feature of strategic importance to
IT and business managers (Byrd & Turner 2000). They also determined that these skills
enhanced the competitive advantage in main business management areas (Byrd & Davidson
2003). Duncan (1995), by interviewing CIOs and high-level IT executives from 21 Fortune
500 organisations, identified that many respondents recognised the quality IT employees
skills as being a key enabler of main IT services. Harkness, Kettinger and Segars (1996)
reported that Bose Corporation had to raise the depth and scope of the skills of its IT
employees in order to develop an integrated infrastructure for better supply chain
relationships. Cross, Earl and Sampler (1997) also in their case study at British Petroleum
determined that its IT department had to be improved considerably to develop and support

more integrated and flexible applications.

Mata, Fuerst and Barney (1995) mentioned that the skills of the IT professionals were
essential in order to maintain a sustained competitive advantage from an organisation’s IT
resources. Clark et al. (1997) revealed in their in-depth case analysis of Bell Atlantic that

effective IT capabilities meant a highly skilled, empowered and energised IT workforce, with
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an entrepreneurial orientation towards providing technological knowledge into business

applications.

From a RBV standpoint, several studies have depicted that human IT resources are rare and
difficult to acquire and therefore could be a source of a firm’s competitive advantage. IT
skills provide an essential element of adaptability, enabling firms to leverage whatever degree
of flexibility is given by their physical IT infrastructure. These hardcore IT skills are used for
information integration which involves sharing of pertinent knowledge and information
among members of a supply chain (Fink & Neumann 2007; Byrd & Davidson 2003). It may
involve sharing of design and manufacturing data among suppliers, focal manufacturer, and
customers. It may also include sharing forecast and delivery scheduling data between the
logistics functions of customers, the focal company, the suppliers, the carriers, and the other
members of the supply chain (Bagchi & Skjoett-Larsen 2003). Hence, human IT resources
are considered as one of the main IT capabilities which can help companies successfully
manage their supply chain activities and improve their information sharing. From the

foregoing discussion it can be postulated that:

Hlc: Human IT resources are positively related to information sharing.

IT integration permits management to examine the operations of the organization holistically
and not in a fragmented, functionally isolated manner. On the one hand, highly specialised IT
personnel are needed to solve today’s complex IT problems and on the other hand, IT
personal need general knowledge to cope with changing demands from the business
perspective. Therefore, the participants in a supply chain can be linked by information
technology for such logistics activities as inventory management, order fulfilment, production
planning, and delivery planning and coordination (Saraf, Langdon & Gosain 2007; Byrd &
Davidson 2003). For instance, in an empirical research conducted by Kim et al. (2006) in the
supply chain context, it is shown that the accumulation of internal IT skills and knowledge in
the company enhances inter-firm coordination directly. Business needs drive managers to
become more competitive and they are under increased pressures to integrate the supply
chain. Integration often requires coordination of disparate functions among supply chain

partners. Therefore, human IT resources are considered as one of the important IT
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capabilities in the company which directly enhance supply chain coordination. Hence the

following hypothesis has been elicited:

H1d: Human IT resources are positively related to SC coordination.

2.13.1.3 IT complementary organisational resources

While it is possible to use IT for improved organisational performance with minor
organisational changes (McAfee 2002), successful IT use is regularly accompanied by
significant organisational change (Brynjolfsson & Hitt 2000, 2003; Cooper et al. 2000). In
other words, in the context of a firm’s IT capability, a question that is becoming gradually
more important for many senior managers is “how do investments in technology create
superior intangible resources for the firm?” (Bharadwaj 2000). Once synergies between IT
and other resources of the firm exist, it can be termed as the complementary organisational
resources. RBV studies provide guidance concerning the categorisation of complementary
organisational resources. Barney (1991) classified complementary organisational resources as
non-IT physical capital resources, non-IT human capital resources, and organisational capital

resources.

Some IT complementary organisational resources have been investigated in previous studies.
For instance, Bharadwaj (2000) suggested customer orientation, knowledge assets and
synergy as three IT-enabled intangibles. Powell and Dent-Micallef (1997) in their empirical
study identify that companies can gain competitive advantage by using IT to leverage
complementary human and business resources such as strategic planning/IT integration in
supplier relationships. Jean, Sinkovics & Kim (2008) also suggest some guidelines for
advanced electronic partnering capabilities which include IT and business strategy
congruency, organisational design campaign, relational campaign and technology architecture

campaign.

This study looks at some IT implementation arrangements as complementary organisational
resources in the context of SC relationships, which are required to support electronic
integration in channel capabilities settings. Firms face many challenges and difficulties in
building electronic links in order to coordinate and share information with trading partners
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(Auramo, Kauremaa & Tanskanen 2005; Byrd & Davidson 2003; Ngai & Gunasekaran
2004). Hence, IT implementation arrangements such as IT integration strategy, CEO
commitment (top management support) and customer orientation are required to support IT
adoption in supply chain activities (Byrd & Davidson 2003; Gunasekaran & Ngai 2004; Lin,
Yu-An & Shu-Woan 2007; Wu, Mahajan & Balasubramanian 2003). This research study
proposes that IT implementation arrangements are important complementary organisational
resources which can support electronic integration to gain benefits for firms in B2B supply
chains. It contends that with efficient IT implementation arrangements serving as
complementary IT resources, greater IT capability will increase business processes and

structure dimensions in supply chain relationships.

2.13.1.3.1 IT integration strategy

IT scholars, consultants and executives have universally indicated that companies should
integrate IT with overall strategic planning efforts (Bakos & Treacy 1986; Breath & Ives
1986; Clemons & Row 1991; Holland, Lockett & Blackman 1992; Porter & Millar 1985;
Rackoff, Wiseman & Ullrich 1985). IT-strategy integration is considered as a potential
advantage-producing complementarity (Powell & Dent-Micallef 1997). Clemons (1986)
suggest that “the importance of selecting strategic opportunities, applications that are
consistent with and support the firm’s strategic objectives, requires real links between
management information system and strategic planning. It also requires the ability to seek
out, to find, and to recognize these strategic opportunities”. Additionally, Rockart and Short
(1989) mention that not only does planning improve IT effectiveness, but IT may provide the
systems and information that can make planning more effective and create a symbiotic IT-

planning relationship.

There are several empirical studies which support a positive relationship between IT plans
and the successful use of IT. Sabherwal (1995) carried out a study of 36 organisations, where
16 of the 18 successful users of IT had formal IT plans. Raghunathan and Raghunathan
(1994) empirically examined the hypothesis that IT planning predicted IT success and found
support for their hypothesis. Premkumar and King (1994) empirically tested the relation
between IT planning and its contribution to the organisation’s performance and proved a
positive relationship. Doll (1985) found that companies with successful information systems

were three times more likely to have and use formal plans for systems development.
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Kim and Narasimhan (2002) stated that communication technology must have the potential to
be a strategic weapon in at least one of the following: gaining competitive advantage,
improving productivity and performance, enabling new ways of managing and organising,
and developing new business. These views propose that the utilisation of IT in strategic and
managerial activities is more important than their use in the operational context. Hence, only
implementing IT, for example in invoicing automation, is not likely to lead to greater
business efficiencies. Despite the importance of IT integration in strategic business strategy,
in the SCM context the vast majority of companies view IT primarily from an operational
perspective. This could possibly be due to the relative novelty of IT, which means larger-
scale and strategic solutions will only arrive, after companies have installed a basic

infrastructure (Auramo, Kauremaa & Tanskanen 2005).

The impact of IT on the supply chain is a measure of the influence of IT applications across
many activities, some integrating functions of the company with each other and some with
external entities such as customers and suppliers (Byrd & Davidson 2003). Use of IT plans
can enhance the communication among IT executives and business executives and increase
the possibility for effective application of IT resources in the firm, including in the supply
chain (Reich & Benbasat 2000). Enterprise-wide plans should possibly find support with line
managers in developing and implementing IT applications in the B2B supply chain activities

(Gunasekaran & Ngai 2004; Lind & Zmud 1991; Ngai & Gunasekaran 2004).

Competition between one supply chain and another requires seamless communication within
the supply chain partners so that information is shared timelessly and accurately. Anderson,
Britt & Favre (1997) stated that despite making huge investments in information technology,
few companies acquire the full complement of capabilities. Today’s enterprise-wide systems
remain enterprise-bound and are unable to share across the supply chain the information that
channel partners must have to achieve mutual success. Ironically, the information that most
firms require urgently to enhance supply chain management resides outside of their own

systems, and few firms are adequately connected to obtain the necessary information.

IT integration, both internally (i.e., internal business processes and communications) and
externally (i.e. with SC partners), is a determining factor in achieving strategic benefits from
IT. Venkatraman’s (1994) IT-intended business transformation model shows that IT

integration strategy should start with internal applications. This is followed by inter-
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organizational, and finally, sector-wide transformation. Sanders (1992) suggested that
internal integration of EDI reflects the variety of the value chain functions (order processing,
shipments, inventory, etc.) interconnected through EDI within the company. For instance if a
customer sends in a purchase order using e-mail, the firm should be able to process it
electronically rather than manually. IT integration allows timely and efficient information
exchange among partners. For example, manufacturers can provide up-to-the-minute
information about their production needs by giving vendors access to the production planning
and control system and vendors can arrange deliveries without the need of any paper

transactions. Hence it is postulated that:
Hle (a): IT integration strategy is positively related to information sharing.

Technology undoubtedly becomes more and more important in modern supply chain
management especially when firms evolve to the stage where they must excel in terms of
coordination with their SC partners (Kim, Cavusgil & Calantone 2005). The success of this
depends on how well technology is deployed in the supply chain and whether it is scalable
and sustainable for long-term growth. It is important to build technology capability to support

both internal supply chain operations and external partnerships with suppliers and customers.

IT integration strategy is not only tied to integrating the technology but it is related to linking
and integrating B2B applications, such as placing and processing orders, co-ordinating
shipping logistics, fund transfer, bidding , brokering and other SC activities (Clemons & Row
1993; Gunasekaran & Ngai 2004). For instance, a major retailer may well be extremely
effective in their own operations, but without effective IT implementation that integrates its
suppliers with its own internal business processes, competitive advantages will be lost.

Hence the following hypothesis is elicited:

HIf (a): IT integration strategy is positively related to SC coordination.

2.13.1.3.2 CEO commitment

CEO commitment (Top management support) has been investigated in many areas of IT
implementation and IT business research (Leonard-Barton & Deschamps 1988) and has long
been acknowledged as a main factor in success. The importance that the top management
executives place on IT implementation and usage reflects this in various ways, including both
their involvement and participation.
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Top management involvement can be reflected in the level of funding for IT. It may also
encompass the facilitation of technology transfer throughout the firm. Several studies have
attributed the significant role of top management executives to the implementation, usage and
success of IT in firms (Cash, McKenney & McFarlan 1992; Earl 1989; Harris & Katz 1991;
Ravichandran & Rai 2000). For example, Power (2004) investigated the importance of top
management commitment for technology implementation in the success of IT investment in
B2B relationships. Lin, Yu-An and Shu-Woan (2007) reported that most organisations
interviewed revealed that their top management executives had provided adequate leadership
plus obtained necessary organisational commitment towards the implementation of IT
investments in B2B e-commerce. Therefore, top management support enhances IT success by
making resources available for implementation and ensuring continuity in investment over

time (Kettinger, Grover, Guha & Segars 1994; Powell & Dent-Micallef 1997).

Henderson and Venkatraman (1993) underlined the role of top management commitment in
the success of IT implementation by identifying linkages between IT, strategy and
organisational infrastructures. They suggest that successful IT needs a senior manager who
acts as “business visionary” and “prioritizer” clearly supporting and articulating the
requirement for IT, and communicating its functionality in the context of the organisation’s
strategy, structure and systems. Neo’s (1988) study reveals a similar result, that “management
vision and support” differentiated successful from unsuccessful IT implementers. Similar
findings are reported in Quinn’s (1987) concept of “top level risk-taking support”, in
Maidique and Hayes’s (1984) “field general”, and in Benjamin, Rockart, Morton & Wyman’s
(1984) concept of the “senior management entrepreneur” who is willing to view IT as an
essential part of business thinking, to test how strategic decisions are affected by ITs, and to

test cross-functional IT applications.

CEOs’ and senior level managers’ attitudes towards change considerably influence
implementation decisions (Damanpour 1996; Frambach & Schillewaert 2002). IT initiatives
now represent a core component of the strategic planning process in many businesses.
Therefore, top management executives have the power to decrease interdepartmental conflict
and facilitate rapid IT implementation by building an organisation-wide strategic consensus

(Dess & Origer 1987).
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In the context of communication processes, IT technologies assist information and knowledge
flow within and across the boundaries of the business unit and are able integrate earlier
truncated information flows into an efficient processing of information and a streamlined
knowledge management system (Sawhney & Zabin 2001). Although knowledge is power,
and managers both within and across organisations tend to hoard rather than share
information, it hinders the treatment of information as a shared corporate asset (Brancheau &
Wetherbe 1987). In this context, senior management has the ability to minimise
interdepartmental conflict and resistance to information sharing. In the light of the foregoing

discussion, the following hypothesis has been developed:

Hle (b): CEO commitment is positively related to information sharing.

CEO commitment means a great deal more than a chief executive giving his or her blessing
to the IT system. The key to commitment is not only to provide the necessary funding for the
effort. It is first and foremost recognising that the implementation effort will require the sole
use of some the best people in the company so that the IT system can be implemented with
full authority and responsibility. CEO commitment also relates to the understanding of how
implementation will affect the entire company. Top management should provide leadership

for the change, rather than playing a passive role (Gunasekaran & Ngai 2004).

It is argued that Internet based e-commerce implementation can impact all corporate
functions and can have significant impact on relationships with exchange partners.
Implementing IT technologies in procurement and logistics processes may require
restructuring and realignment of external relationships with customers and suppliers, in terms
of organisational coordination (Sebastian & Lambert 2003; Vijayasarathy & Robey 1997;
Wu, Mahajan & Balasubramanian 2003). For instance, many businesses that sell online have
had to restructure their partnerships with distributors to avoid a serious backlash. Hence, with
top management support only such changes that affect the existing equilibrium in a major

way are most likely to proceed. Hence the following hypothesis has been postulated:

HIf (b): CEO commitment is positively related to SC coordination.
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2.13.1.3.3 Customer orientation

The importance of customer orientation is apparent in almost every industry, and its positive
impact on organisational performance has been widely acknowledged (Jaworski & Kohli
1993; Narver & Slater 1990; Slater & Narver 1994). Customer orientation has been described
as an organisation’s ability to adequately understand target buyers with the aim of
continuously creating superior value for them (Narver & Slater 1990; Wu, Mahajan &
Balasubramanian 2003) and as the implication of a continuous, proactive disposition towards
meeting customers’ requirements (Farley & Webster Jr 1993; Han, Kim & Srivastava 1998;
Min, Mentzer & Ladd 2007). An important part of customer orientation is sensitivity to and
foresight about the main forces that shape a market and industry. A customer oriented firm is
more ready to anticipate future customer requirements and have a long-term vision. It is
likely to have a more proactive approach towards implications of new technologies, including

those related to managing supply chain relationships.

In achieving high levels of customer orientation, companies should consider IT as a crucial
factor. Indeed, customer orientation strategies such as customer relationship management
(CRM) are based on the core IT capabilities of the company (Bharadwaj 2000). For instance,
Prudential Company invested in an IT system designed to improve its knowledge of
customers across all business units. According to Prudential’s CIO, “A customer who has a
low business value with one unit might have a very valuable relationship if you look at it
across the entire enterprise. So we are building an information warehousing capability that

allows us to recognize those relationships” (Bharadwaj 2000; Janah 1998).

One of the main capabilities for greater customer orientation is the ability to track and predict
changing customer preferences, particularly in volatile markets. IT enables companies to
track shifts in customer choices more quickly. The result is more accurate forecasts of
product demand and boosted sales of main components (Cronin 1997). At the process level, a
higher customer orientation is likely to influence IT implementation in many ways. For
example, a customer oriented firm would aim to regularly exchange information with its
customers to better understand their requirements and provide better services (Wu, Mahajan
& Balasubramanian 2003). A customer oriented firm would produce and store market

information that is required to create, maintain and increase a systems approach to
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cooperative relationships with supply chain members (Min, Mentzer & Ladd 2007). One of
the main components of supply chain channel relationships is information sharing among
supply chain partners (Min, Roath, Daugherty, Genchev, Chen, Arndt & Richey 2005).
Information gathered via customers by individual companies can serve as the basis for
sharing information among supply chain members. In this context, the following hypothesis

has been developed:

Hle (c): Customer orientation is positively related to information sharing.

The front line of firms in any business environments is to interact with their customers, with
customers’ orders being one of the first inputs for the company. How well they are processed
in terms of time, quantity, and satisfaction in communication becomes one of the crucial
areas on which firms must focus. A customer oriented firm would seek to coordinate better
with suppliers towards developing a supply chain that is responsive in all parts to feedback
from the marketplace. While customer orientation places high priority on continuously
finding ways to deliver greater customer value, an enhanced customer orientation should, in
turn, lead to enhanced boundary spanning activity between firms (Han, Kim & Srivastava
1998). If performed efficiently, a higher customer orientation should lead to more intensive
implementation of IT initiatives in communication processes. Similarly, a customer oriented
firm is more likely to focus efforts and resources to satisfy customer requirements and to
implement a proactive disposition towards innovations which facilitate efficient customer
transactions and robust customer relationships (Luo & Seyedian 2003; Wu, Mahajan &

Balasubramanian 2003). From this discussion, the following hypothesis is elicited:

HIf (c): Customer orientation is positively related to SC coordination.

94 |Page



2.13.2 Supply chain channel capabilities and their impact on Firm performance

Organisational capability is an outcome of knowledge and resource integration within and
across firms (Collis 1994). This study focuses on examining one unique set of organisational
capabilities — channel capability — and their mediating role between IT-related resources and
firm performance. Channel capability refers to the ability of an organisation to identify,
utilise and assimilate resources and other capabilities to obtain efficiency in supply chain
channel activities and, ultimately, sustainable competitive advantage (Amit & Schoemaker
1993; Bharadwaj 2000; Collis 1994). This research investigates inter-firm information
sharing, supply chain coordination and supply chain responsiveness as channel capabilities
(Kim, Cavusgil & Calantone 2006). These dimensions are selected because they represent
most of the important activities involved in the supply chain process. Each demonstrates an
ability to perform inter-organisational activities which are required in supply chain
relationships. Furthermore, they underline the dynamic nature of the channel capabilities that
enable a company to learn and respond to environmental changes (Amit & Schoemaker 1993;
Teece, Pisano & Shuen 1997; Wu et al. 2006). It is suggested that channel capabilities
represent a higher level (if not the highest) in the hierarchy of organisational capabilities
(Grant 1996), where they need a broad range of knowledge integration. According to Collis
(1994) and Grant (1996), they are harder to achieve and therefore are protected to a larger
extent from competitive imitation. Channel capabilities possess the virtues of a valuable

source of sustained competitive advantage (Barney 1991).

On the other hand, research pertaining to the direct impact of IT on specific firm performance
has resulted in inconsistent results, suggesting perhaps that a “productivity paradox™ exists
(Lim, Richardson & Roberts 2004; Sanders 2007; Sriram & Stump 2004). Several
explanations have been offered for this paradox, such as management’s failure to leverage the
full potential of IT (Dos Santos & Sussman 2000), ineffective implementation (Stratopoulos
& Dehning 2000), time lag between IT investment and its actual impact on business
performance (Devaraj & Kohli 2000; Rai, Patnayakuni & Patnayakuni 1996) and poor
measurement of performance (Bharadwaj, Bharadwaj & Konsynski 1999). Scholars have also
attempted to clarify the apparent paradox by drawing attention to the differences within the
traditional research disciplines (e.g. economics, production and strategy) from which the

studies are derived (Sircar, Turnbow & Bordoloi 2000; Sriram & Stump 2004). The other
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view of business value of IT is that IT improves indirectly business performance by fostering
inter-organisational relationships (Hammer & Mangurian 1990). Wena, Yenb and Linc
(1998) assert that the benefits may be “qualitative, indirect, and diffuse” and recommend that
IT can ultimately impact performance by influencing relational outcomes. For instance, Lin,
Huang & Lin (2002) found that implementation of Extranet by the Canadian branch of Fuji
Film allowed the company to provide a wider range of information to resellers and dealers
and also enabled its salespeople to build online relationships with those intermediaries

(Sanders 2007).

The resource-based view of IT proposes that companies can and do distinguish themselves on
the basis of their IT resources, IT infrastructure, human IT resources and ability to leverage
IT for intangible benefits. These resources serve as firm-specific resources, which in
combination create a firm-wide IT capability. Whilst each of the individual IT resources are
difficult to acquire and complex to imitate, companies that achieve competitive advantage
through IT have also learned to mix effectively their IT resources to create an overall IT
capability (Bharadwaj 2000). For instance, an efficient electronic linkage when combined
with strong human IT resources becomes an effective organisational capability (Winter &
Nelson 1982). As a result, companies that are successful in creating superior IT capability in
turn enjoy superior firm performance. In this study, the supply chain channel capabilities
(information sharing, SC coordination and SC responsiveness) serve as a mediating role
between IT related resources and firm performance (Collis 1994; Wu et al. 2006). This
research examines two firm performance variables as dependents variables (endogenous

constructs): market performance and financial performance.

2.13.2.1 Information sharing

Information sharing refers to the ability of a firm to share knowledge with channel partners to
serve downstream customers effectively and efficiently. Such knowledge encompasses any
changes in the business environment, for example, market and customer preferences.
Timeliness, accuracy, adequacy, completeness, and credibility of information are among the
multiple dimensions of information sharing (Mohr & Sohi 1995). In order to utilise the

information effectively, it should be exchanged when it required. It is also important that the
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information comes from a credible partner or source and in an adequate format, without

missing any elements (Mohr & Sohi 1995).

Effective information sharing has been recognised as one of the most essential abilities in the
supply chain process (Shore & Venkatachalam 2003). Information sharing is usually
achieved through the enhanced use of information technology or a closer integration among
supply chain partners (Bagchi & Skjoett-Larsen 2003). However, it is argued that information
sharing by itself does not offer much benefit. Alternatively, it contributes to channel
capabilities such as coordination and responsiveness of the partnership (Bowersox, Closs &
Stank 1999). According to Truman (2000) and Lewis (2001), channel partners share more
information in an attempt to enhance coordination. The purpose of efficient electronic linkage
is to collect, interpret, filter, store and share data through effective information sharing within

and across partners to improve efficiency in coordination activities (Truman 2000).

Information sharing is important to achieve effective coordination in a supply chain. Sahin
and Robinson (2002) classified academic research in this area into three categories: no
information sharing and no coordination; partial/full information sharing and no coordination;
and full information sharing and complete coordination. The first category (no information
sharing and no coordination) consists of research by Forrester and Wright (1961), Lee,
Padmanabhan and Whang (1997b), Baganha and Cohen (1998), Chen et al. (2000) and Cox,
Watson, Lonsdale & Sanderson (2004). Most of these studies relate to information distortion
within the supply chain. Generally they found that, without information sharing and
coordination, demand variability would be amplified in the SC and each echelon would have
to maintain extra safety stock. These researchers clarify the importance of information
sharing and argued that coordination reduces demand variance amplification and decreases

cost.

The second category (partial/full information sharing and no coordination) includes research
by Swaminathan, Smith and Sadeh (1994), Bourland, Powell and Pyke (1996), Iyer and
Bergen (1997), Gilbert and Ballou (1999), Chen et al. (2000), Lee, So and Tang (2000) and
Chen, Federgruen and Zheng (2001). These authors mostly focus on capacity utilisation with
information sharing as a countermeasure to the bullwhip effect. Broadly, these studies
examine the benefits of partial and full information sharing without considering coordinated
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decision making. They address a range of issues consisting of information sharing strategies,
supply chain structures, replenishment strategies and research methodologies. For instance,
Gavirneni, Kapuscinski and Tayur (1999) assess cost saving of 50 percent on average when
moving from a non-information sharing to a partial information sharing environment. These
studies generally contend that information sharing alone does not eliminate the bullwhip

effect and also that coordination especially among retail partners is also required.

Authors belonging to the third category (full information sharing and complete coordination)
include Parlar and Weng (1997), Chen (1998), Cachon and Fisher (2000), Chen, Federgruen
and Zheng (2001), Fisher, Rajaram and Raman (2001), Frohlich and Westbrook (2001) and
Fry, Kapuscinski and Olsen (2001). They discuss the importance of information sharing and
coordination for performance improvements. In the light of the foregoing discussion, the

following hypothesis is postulated:

H2a: Information sharing is positively related to SC coordination.

In a debate of how technology has an effect on firm capability, Clemons and Row (1993)
suggest that “just-in-time inventory techniques with key suppliers or customers are reducing
channel inventories and improving system responsiveness”. In other words, an efficient
electronic integration enhances responsiveness of the partnership for which the system is
deployed by helping channel members accommodate market changes or customer demands in
a timely manner through efficient information sharing and coordination activities (Clemons

& Row 1992; Kim, Cavusgil & Calantone 2006).

As an example of enhancing responsiveness, it is revealed in the study by Catalan & Kotzab
(2003), the requirements for precise information about real customer demand, especially for
products with shorter life cycles. Thus it is important to create transparency in the logistics
information system. With tightly coupled supply chains which utilise real time shared
information about consumer demand and component supplies, responsiveness can be
improved. In this regard, sharing of design and manufacturing knowledge and competencies

amongst companies is a vital tool of competition. Information sharing enhances tracking of
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customer expectations whilst also reducing product and process development cycle time

(Bhatt 2000). In this regard the following hypothesis has been developed:

H2b: Information sharing is positively related to SC responsiveness.

Information sharing leads to supply chain partners gaining adequate visibility to monitor and
control the progress of products as they pass through each process in the supply chain. This
activity covers data acquisition, processing, representation, storage, and dissemination of
demand conditions, end-to-end inventory status and locations, order status, cost-related data,
and performance status. Visibility of key performance metrics and process data enables
participating members to make an informed situation analysis which is used to in effective

decision making.

Information sharing among trading partners may decrease demand uncertainty, and the cost
of inventories in the process of matching supply with demand in the supply chain
relationships (Frohlich 2002a). Additionally, Information sharing can also enhance the sales
volume by reaching customers directly and promptly whenever a new product is introduced,
and by tapping into markets that were inaccessible on account of distribution or other
infrastructure constraints (Wu, Mahajan & Balasubramanian 2003). Hence, information
sharing by enabling supply chain partners to capture, store, and provide information required
for ensuring effective decision making has a direct impact on financial performance such as
bolstering revenues and/or decreasing costs, and on market performance including market
share and customer service. From the following discussion the following two hypotheses

have been developed:

H3a: Information sharing is positively related to market performance.

H3b: Information sharing is positively related to financial performance.
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2.13.2.2 Supply chain coordination

Transactions are an essential element of any supply chain relationships, and coordination
activities for such transactions are critical for efficient supply chain channel activities
(Clemons, Reddi & Row 1993). Supply chain coordination in this research is considered as a
channel capability, and conceptualised as the extent to which a company coordinates with
channel partners efficiently (Kambil & Short 1994; Malone, Yates & Benjamin 1987; Shin
1999). Coordination with supply chain partners encompasses the coordination of materials,
finance, manpower and capital equipment from order taking to order follow-up (Sahin &
Robinson 2002). In other words, inter-firm coordination ranges from the collection of product
and price-related information such as inventory level, new product launch and pricing, to

order follow-up activities including order confirmation and shipment tracking.

There are few studies which have investigated the degree to which supply chain partners
coordinate their processes, and its impacts on a firm and its supply chain partners. For
instance, Burbidge (1961) clarifies how misaligned re-order levels can cause demand
variability and uncertainty in supply chains. Li and Liu (2006) reveal that supply chain
members can benefit from coordination of quantity discount policies. Vendor management
inventory is the other recent development under which suppliers take responsibility for
maintaining stock levels at their customers’ sites, hence improving their customers’ re-
ordering decisions (Holweg 2005). Using the computer industry as an example, Lee (2000)
described the alignment of value adding tasks in some supply chains. Collins, Bechler and
Pires (1997) explain how similar shifts in the automotive value chain can contribute to
enhanced supply chain responsiveness and general performance by leveraging core

competencies and realigning complexity.

IT in supply chain communication can help efficient coordination activities to the owning
firm by either decreasing coordination costs or improving operational efficiency and the
quality of the coordination activities at the same cost (Evans, Nairn & Towill 1993; Lewis
2001; Roberts & Mackay 1998; Sahin & Robinson 2002; Shin 1999; Steinfield, Kraut &
Plummer 1995; Wigand & Benjamin 1995). In the context of electronic hierarchy where a
close relationship is critical (Malone, Yates & Benjamin 1987), companies should be able to

obtain improved efficiency in coordination as their IT for supply chain communication

100 | Page



system is enhanced (Clemons, Reddi & Row 1993). Shin (1999) presents an empirical study
which supports the positive effect of IT on supply chain coordination. Likewise, Clemons and
Row (1993) claim that “IT reduces the cost of coordination, leading firms to coordinate
more”. In general the literature suggests that implantation of IT enables supply chain
members to reduce coordination costs related to logistics activities (Lewis 2001; Lewis &

Talalayevsky 1997).

Supply chain integration can be affected by market turbulence arising from factors such as
rapid introduction and customisation of products, difficult design specification and customer
shifts (Davenport 1998). In addition, various functions and spatially distributed project units
of companies require more coordination. Moreover, as competition increases, efforts to
reduce cost through just in time purchasing, scheduling and distribution, lead to more
frequent monitoring of specified and delivered quality, schedules and other customer

expectations.

The advent of intelligent products, whose requirements are rather difficult for individual
companies, create the greatest challenges for supply chain relationships. The need arises to
focus on narrow product modules with high competitive advantage whilst coordinating with
other companies. The processes of conception, design, manufacturer and delivery are
therefore becoming very integrated between key supply chain partners, who work with equal
vigour and commitment to add the greatest value to end customer continually (Soliman &

Youssef 2001).hence, the following hypothesis has been postulated:

H2c: SC coordination is positively related to SC responsiveness.

Supply chain also directly enhances firm performance by furnishing critical coordination of
activities across the supply chain. For example, the purchasing department may support the
introduction of a new product by simultaneously working with engineering and a supplier to
acquire unique high quality parts needed; communicating manufacturing’s needs to inbound
traffic to ensure safe, consistent delivery of the parts; consulting with marketing and
packaging to ensure the equipment and suppliers are available to meet the packaging

specifications of customers concerning the new product.
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Lin, Huang & Lin (2002) suggest that by improving coordination among supply chain
partners, firms can produce and deliver products and services to customers at lower cost and
higher speed. This coordination can also enhance shareholder value due to flexible business
processes (Srivastava, Shervani & Fahey 1999). Sanders (2008) in her study identified many
benefits of coordination on firm performance. She categorised them as first order benefits
including cost reductions, inventory turns, and customer service measures and second order
benefits including variables such as market share and profitability. Hence, the following two

hypotheses have been developed:
H3c: SC coordination is positively related to market performance.

H3d: SC coordination is positively related to financial performance.

2.13.2.3 Supply chain responsiveness

Supply chain responsiveness in this research is defined as the extent to which a firm reacts
cooperatively to changes in the environment and market quickly and effectively (Kim &
Cavusgil 2009). It elicits the dynamic nature of a company’s channel capabilities, which
enable a company to develop and renew specific competencies and to better react to shifts in
the environment (Collis 1994; Teece, Pisano & Shuen 1997). In modern markets, a reliable,
efficient and collaborative response from the entire supply chain is necessary for success
(Rogers, Daugherty & Stank 1993). The use of IT, especially electronic integration between
supply chain partners, is expected to be a critical factor (Roberts & Mackay 1998; Thatcher &
Oliver 2001). This means that the utilisation of IT in supply chains could lead to
improvement of responsiveness to market needs and to bring the right products to the right
place, in the right time, in order to gain competitive advantage (Novack, Rinehart & Wells

1992).

A good communication system should help companies respond to customer requests (Rogers,
Daugherty & Stank 1993) and outperform in the market through on time delivery, efficient
ordering procedures, customer alertness, timely assessment of customer requirements (Stank
& Crum 1999), better after sale service, and more broadly market orientation (Bowersox,

Closs & Stank 1999; Hernandez-Espallardo & Arcas-Lario 2003; Kim, Cavusgil & Calantone
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2006). Lewis (2001) suggests that IT allows companies to engage in “large scale tracking of
customer preferences” which should be associated with stronger channel capabilities,
including responsiveness. For example, offering a preferred type of product to the customers
at the right time through superior IT capabilities will help expand market share and increase

sales in the supply chain (Clemons & Row 1992; Lewis & Talalayevsky 1997).

According to Yusuf et al. (2004), a responsive supply chain has a strong impact on
competitiveness and performance as it enables mobilisation of global resources to track
evolving changes in technology and material development including market and customer
expectations. Inter-dependent companies can focus and rapidly replicate narrow aspects of
the value creation process where competitive advantage is greatest (Quinn 1992). Focusing
and cooperation within the virtual companies has the potential to increase capability for
lowering cost and enhancing quality, speed, flexibility, and production innovation.
Consecutively these will lead to higher revenues, profits, market share, and customer loyalty.

In this respect, the following hypotheses have been elicited:
H3e: SC responsiveness is positively related to market performance.

H3f: SC responsiveness is positively related to financial performance.

A summary of all research hypotheses is provided in table 2.9.
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Table 2.9: Summary of hypotheses

Hypothesis number  Hypothesis

Hla: Electronic integration is positively related to information sharing.

Hlb: Electronic integration is positively related to SC coordination.

Hlc: Human IT resources are positively related to information sharing.

Hld: Human IT resources are positively related to SC coordination.

Hle: IT complementary organisational resources (IT integration strategy, top management

support and customer orientation) are positively related to information sharing.
Hle(a): IT integration strategy is positively related to information sharing.
Hle(b): CEO commitment is positively related to information sharing.

Hle(c): Customer orientation is positively related to information sharing.

HIf: IT complementary organisational resources (IT integration strategy, top management

support and customer orientation) are positively related to SC coordination.
H1f(a): IT integration strategy is positively related to SC coordination.
H1f(b): CEO commitment is positively related to SC coordination.

H1f(c): Customer orientation is positively related to SC coordination.

H2a: Information sharing is positively related to SC coordination.

H2b: Information sharing is positively related to SC responsiveness.
H2c: SC coordination is positively related to SC responsiveness.

H3a: Information sharing is positively related to market performance.
H3b: Information sharing is positively related to financial performance.
H3c: SC coordination is positively related to market performance.
H3d: SC coordination is positively related to financial performance.
H3e: SC responsiveness is positively related to market performance.
H3f: SC responsiveness is positively related to financial performance.
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2.14 Investigating the efficacy of the research model

As explained in the earlier sections of this chapter, the research conceptual model was
developed following a thorough review of the extant literature. It was decided that besides
collecting quantitative data to test the hypotheses associated with the conceptual model, it
would be prudent to investigate the efficacy of this model using interviews with SC
professionals. Hence, semi-structured interviews were conducted with 8 supply chain
professionals from organisations dealing with innovative products which performed different
supply chain roles (e.g. manufacturer, wholesaler, distributor and retailer). Details of these
supply chain professionals and their organisations are shown in Appendix 2. The main
objective of the interviews was to investigate the relationships between the different
constructs of the conceptual model and their relevance and applicability to the interviewees’
organisations. To achieve this objective an interview protocol was developed which was
checked and verified by two independent external reviewers for the purpose of clarity, logic,
flow and validity. A copy of the interview protocol and the informed consent form are

provided in Appendix 3.

Audio records and notes were taken during the interviews which were later transcribed and
analysed using content analysis. Weber (1996) suggests that “content analysis is a research
method that uses a set of procedures to make valid inferences from text”. There are two
categories of content analysis, namely, conceptual and relational (Hsieh & Shannon 2005).
Conceptual analysis can be thought of as establishing the existence and frequency of concepts
in a text. In conceptual analysis, a concept is chosen for examination, and the analysis
involves quantifying and tallying its presence. Relational analysis builds on conceptual
analysis by exploring the relationships between the concepts identified (Hsieh & Shannon
2005). For the purpose of this study, conceptual analysis was used. Conceptual analysis
begins with establishing a set of categories and counts the number of cases that fall into each

category. Then, the information is analysed and interpreted.

Content analysis is related to the qualification of elements in the communication stimuli. An
element or subdivision of the content may range from large to small, for example, a content
analysis could specify the degree of support or opposition on a controversial issue found in a
local newspaper (Kassarjian 1977). It could investigate the amount of space devoted to the

issue or the number of articles, a sampling of paragraphs or sentences, or even selected key
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words or terms. The units of analysis used to analyse the in-depth interviews was “word” and

“theme”.

Generally, the smallest unit used is the word. Berelson noted that content analysis can be
done on the basis of a single letter as the unit in crypto-analysis and the breaking of
international codes (Kassarjian 1977). The word as a unit is similar to what Lasswell refers to
as a symbol and may encompass word compounds, for example, phrases, as well as single
words. In this type of study one might investigate the relative occurrence of key symbols or
value-laden terms such as social, clean, religious, sparkling, democratic, friendly and so on,
until the content has been systematically examined relevant to the hypotheses of the research

(Kassarjian 1977).

The next larger unit is the theme which is a single statement about a subject. It is amongst the
most useful units of content analysis as values, issues, beliefs and attitudes are typically
discussed in this form. Nevertheless, it is the most difficult unit of analysis as well. For
instance, the sentence “These clandestine Soviet actions on the imprisoned island of Cuba
will not be tolerated by the American people” includes assertions about three nations. The
coder should be able to decrease this sentence into its component themes before they may be

placed in the proper categories (Holsti 1968).

Details of the analysis of the interviews are placed in Appendix 4.
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2.15 Summary

The literature review examines, synthesises and integrates research relating to IT capabilities,
supply chain channel capabilities and firm performance. This chapter reviewed and discussed
the importance of supply chain management in the current competitive global market and
highlighted the three main channel relationships dimensions. It also identified some of the
main IT technologies and resources which are used by companies in relation to their supply

chain partners.

The conceptual framework presented in this chapter is derived by integrating diverse
perspectives of IT and organisational performance, and combining two theoretical approaches
namely, TCE and RBV. This framework serves as a basis for answering the research
questions. This research argues that the adoption of IT systems and technologies alone is
inadequate to support firms in their supply chain relationships. Indeed, electronic integration,
complemented by human IT resources and complementary organisational resources, can
reinforce and restructure specific business processes and structures which are referred to in
this study as channel capabilities and include information sharing, SC coordination and SC
responsiveness. This in turn may lead to enhanced financial and market performances. Thus,
to address the identified gaps in the literature, hypotheses were developed which articulated
the relationships between the various components of the constructs in the research model.
Finally, the efficacy of the research model was validated by conducting interviews with SC

professionals.
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Chapter Three

Research Design

3.1 Introduction

Chapter Two outlined relevant concepts and theoretical foundations of the research and
established a research conceptual model. This chapter discusses the research methodology as
well as data collection and analysis techniques. A quantitative methodology has been utilised
which consists of a large survey research. Firstly, the steps towards designing a survey
instrument are explained followed by a description and justification of the sample design, the
data collection and finally the analysis. The process of ethics approval for data collection is

also addressed.

3.2 Research methodology

Research methods are generally categorized into two types, quantitative and qualitative.
Although the social science research tends to draw a sharp distinction between quantitative
and qualitative techniques of data collection and analysis, the differences are less clear in
practice (Easterby-Smith, Thorpe & Lowe 2002). Quantitative data, which entails counting
and measuring, can be gathered by such means as observation, interviews, psychological
tests, questionnaire, survey, experiments and archival search. Qualitative data, which
concentrates on what people say and do, is collected mainly by interviews and observation,
and with these latter techniques (interviews and observation) being used to gather both
quantitative and qualitative data, the distinction between the two types of data can become
blurred. Denzin and Lincoln (2007) argue against any hierarchy of merit in research
techniques, indicating that both qualitative and quantitative researchers have valuable things
to say, but they emphasise different things in the telling. Quantitative studies emphasise
measurement and causal relationships among variables rather than processes, while
qualitative studies emphasise the writing of rich descriptions of situations and processes that

quantitative research methods cannot acquire. In logistics and supply chain management,
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most studies are primarily populated by quantitative research viewed through a positivist lens

(Mangan, Lalwani & Gardner 2004).

The objective of quantitative research is to develop and employ mathematical models,
theories and hypotheses pertaining to natural phenomena. Quantitative approach also
provides the fundamental connection between empirical observation, and the mathematical
expression of quantitative relationships. Quantitative approach is considered appropriate
when studying relationships between several variables (Neuman 2005). This research
attempts to investigate the relationships between IT capabilities, channel capabilities and firm
performance. Hence, quantitative approach is utilised in order to measure and test hypotheses
based on empirical examination of dependent and independent variables employing statistical

techniques. Survey questionnaires are generally used for large-scale data collection.

3.3 Instrument design

According to Davis (2005), instrument design is very much an art that it is essential if a
researcher is not to lose focus about the key objectives of the study. In order to develop an
instrument for this research, each construct of the research conceptual model needed to be
operationalised by measuring relevant variables. The rigorous development of a reliable and
valid research instrument minimises measurement errors. One of the common ways among
scholars from different disciplines for achieving a low measurement error is to draw from
existing, previously validated measures for the various constructs. The process of instrument

design and development for this study is henceforth discussed.

3.4 Identifying the domain of constructs

For developing a precise and valid research instrument it is essential to define the domain of
constructs and to generate a sample of items which capture the specified domain. To identify
the domain of constructs, one should clarify what is included and what is excluded in the
definition of the construct (Churchill 1979). It would not have been possible to encompass all
variables that relate to IT related resources and capabilities in the supply chain management
context, channel capabilities and firm performance. An extensive review of the literature led
to the domain of exogenous (independent) constructs of IT capabilities which included
electronic integration, human IT resources and IT complementary organisational resources,
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the domain of endogenous (dependent) constructs of channel capabilities which included
information sharing, supply chain coordination and supply chain responsiveness) and the
domain of endogenous (dependent) constructs of firm performance which included market
and financial performances. These constructs are the basis for the research model and have

been discussed in the previous chapters.

3.4.1 Generating a sample of items

After the domain of the constructs was properly defined, the constructs were investigated by
identifying existing research instruments and developing a pool of items associated with
individual constructs. Drawing from already existing and validated research instruments
ensures that measurement error is kept to a minimum, and pooling a representative sample of
items contributes further towards internal consistency and validity. An extensive literature
review was conducted to identify variables which had been used previously to measure the
constructs, and useful items were extracted from these variables. The criteria for selection
encompassed how well the items had performed in earlier surveys and how relevant they
were for this study. The initial items were refined and modified during the pre-testing phase
which was aimed at investigating the relevance of each item relative to the construct they
operationalised. The following section discusses how the items were selected for the purpose
of operationalising the construct (not all items of these scales were used in the final survey

instrument, and details of items deleted after pre-testing can be found in Appendix 6).

3.4.1.1 Electronic integration

To measure the construct of electronic integration, the focus was on the ability of firms to
integrate business processes of two or more independent organisations through the
exploitation of the capabilities of computer and communication technologies. The items
generated include the ability of firms to regulate the flow of information between trading
partners via electronic linkages. This construct consists of three components: electronic
information transfer to coordinate decisions and operation integration, managing transaction
risk (information sharing) and managing transaction risk (monitoring and control). The items
of the electronic integration construct were derived from the work of Kim and Umanath
(1999, 2005) and/or Kim, Umanath and Hun Kim (2006). Table 3.1 displays the factor

loading for items in these studies for the electronic integration construct (there are 2 factor
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loadings obtained from the 2 studies mentioned above). For all measures, 7 point Likert-type

scales were used.

Table 3.1: Items generated for electronic integration
Number Item

Factor Loading

1 " We share common product codes with the supplier either through the same 0.600

product code tables or computerised code translation table

2 We transmit purchase order to the suppliers electronically 0.640; 0.733

3 We receive suppliers’ invoices electronically 0.739; 0.588

4 We make payments for suppliers’ invoices electronically 0.516; 0.650

5 We provide performance feedback such as the quality of product delivered 0.510;0.610
electronically

6 We can trace product failures back to the offending components N/A!

7 We exchange our sale (or production) data with our suppliers electronically 0.679

8 We use the data electronically transferred from the supplier in our business 0.789
decision

9 The suppliers determine the order quantity for each item (based on sale data 0.555

provided by us) and notify us electronically via a purchase order that the

shipment is coming

10 We share our promotion plans on the final products with the supplier 0.593
electronically

11 We access supplier’s shipping/delivery schedule electronically 0.472

12 We access supplier’s inventory level of finished products electronically 0.779; 0.884

13 We access supplier’s inventory level of raw materials electronically 0.812; 0.862

14 We can electronically search for alternative suppliers for the product the N/A

supplier provides

15 We can monitor the order status with a supplier electronically N/A
16 We can monitor the quality of products produced/purchased by the suppliers 0.520; 0.582
electronically

"' N/A: Not Available
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3.4.1.2 Human IT resources

The construct of human IT resources measures the degree of technical skills and managerial
knowledge in the firm for utilising information technologies. For this study, the items to
operationalise human IT resources construct were extracted from the study by Jeffers (2003).
For all the measures, 7 point Likert-type scales were used. The sample of items from this
construct has been also utilised and validated in previous studies (Jeffers, Muhanna & Nault
2008; Ravichandran & Lertwongsatien 2005; Ray, Barney & Muhanna 2004; Ray, Muhanna
& Barney 2005).

Table 3.2: Items generated for human IT resources

Number Item Factor
Loading

1 Our IT managers understood our key business processes 0.81

2 Our IT managers understand our business strategy 0.80

3 There is common understanding between our IT managers and line managers 0.49

regarding how IT can be used to improve process performance

4 The technical skills of our IT staff exceed our main competitors 0.73

5 Compared to our main competitors, we have a relatively small IT group 0.70

6 Our IT and systems development group has the latest technology and tools 0.78
available

3.4.1.3 IT complementary organisational resources

As mentioned in the previous chapter, IT complementary organisational resources refer to
capabilities which are used to deploy organisational resources which are required to support
electronic linkages in channel capabilities settings. The three components of IT
complementary organisational resources are IT integration strategy, CEO commitment and

customer orientation.
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3.4.1.3.1 IT integration strategy

Lauds and Thies (1997) suggest that in order to fully leverage the strategic potential of IT,
corporate attempts to re-engineer the firm must take into account the necessary linkages
between IT and all the functional areas of the firm. Additional support for this view is
provided by Reich and Benbasat (2000) who determined that the use of IT plans can increase
the level of communication among IT executives and business executives, enhancing the
possibility for effective application of IT resources, in the firm’s supply chain. Thus, from the
literature four items were identified (see table 3.3) which provide a measure for IT integration
strategy to support IT complementary organisational resources in this study. The items for
this construct were extracted from Jeffers (2003) (Cronbach alpha 0.87). Power and Dent-
Micallef (1997) (Cronbach alpha 0.72) also used similar items for measuring this construct.
Jeffers (2003) used 7 point Likert-type scales for measuring all the items. The factor loading

for items in these studies are shown in table 3.3.

Table 3.3: Items generated for IT integration strategy

1 Our company has a formal, long-term strategic plan for IT 0.82
2 Our company has clearly identified IT project priorities 0.77
3 We regularly measure the bottom-line effectiveness of our IT investment 0.77
4 Our IT planning is integrated with our overall business planning 0.74

3.4.1.3.2 CEO commitment

CEO commitment (top management support) has been investigated in many areas of IT
implementation and IT business value research and has been recognised as a key to success
(Byrd & Davidson 2003; Lederer & Mendelow 1988; Leonard-Barton & Deschamps 1988).
Top management support can be discerned by the level of funding for IT or the facilitation of
technology transfer throughout the firm. The items for top management support construct
were derived from the work of Jeffers (2003) (Cronbach alpha 0.88). Power and Dent-

Micallef (1997) (Cronbach alpha 0.92) also used similar items for measuring this construct.
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For all the measures, 7 point Likert-type scales were used. Yao, Palmer and Dresner (2007)

and Kearns and Lederer (2003) also used some similar items for measuring this construct.

Table 3.4: Items generated for CEO commitment

Number Item Factor
Loading

1 Our CEO considers IT as the single most critical factor for our firm 0.75

2 Our CEO often gets personally involved in matters related to the use of IT within the 0.91
firm

3 Our CEO is in frequent contact with senior IT management 0.87

4 Our CEO views IT as a strategic instrument rather than an expense to be controlled 0.66

5 Our CEO endorses major IT spending that has not been endorsed by traditional 0.59
justification criteria and procedures

3.4.1.3.3 Customer orientation

To measure the construct of customer orientation the focus was on the ability of firms to
sufficiently understand target buyers in order to continuously create superior value for them.
The items used for this construct encompass the adoption of a continuous, proactive
disposition towards meeting customers’ needs. All six items have been used previously by
Wu, Mahajan and Balasubramanian (2003) (Cronbach alpha 0.86). For all measures, 7 point

Likert-type scales were used.

114 |Page



Table 3.5: Items generated for customer orientation

Factor
Loading

1 Our business objectives are driven by customer satisfaction 0.75

2 We closely monitor and assess our level of commitment in serving customers’ need 0.81

3 Our competitive advantage is based on understanding customer’ need 0.73

4 Business strategies are driven by the goal of increasing customer value 0.75

5 We frequently measure customer satisfaction 0.70

6 We pay attention to after-sale service 0.58

Supply chain channel capabilities

In this research, supply chain channel capabilities refer to the exploitation of resources and
other capabilities to derive efficiency in channel activities. This encompasses information
sharing, SC coordination and SC responsiveness. The measurement items are all relational
measures that assess the relative position of a firm (participant) in SC information sharing,

SC coordination and SC responsiveness, in comparison to its competitors.

3.4.1.4 Information sharing

Information sharing refers to the ability of a firm to share knowledge with its supply chain
partners in an effective and efficient manner (Wu et al. 2006). The items developed for this
construct are adoptions of the items used from study of Wu et al. (2006) (Cronbach alpha
0.94). Kim et al. (2006) (Cronbach alpha 0.89) also used similar items for measuring this

construct. For all measures, 7 point Likert-type scales were used.

115|Page



Table 3.6: Items generated for information sharing

Factor
Loading
1 My company exchanges more information with our partner than our competitors do with  0.851
their partners
2 Information flows more freely between my firm and our partner than between our 0.884

competitors and their partners

3 My company benefits more from information sharing with our partner than do our 0.921

competitors from their partners

4 Our information sharing with trading partner is superior to the information exchanged by 0.902

our competitors with their partners

3.4.1.5 Supply chain coordination

The concept of SC coordination in this study measures the ability of a firm to coordinate
transaction-related activities with supply chain partners (Clemons & Row 1993; Wu et al.
2006). Table 3.7 displays the factor loadings for the items which are mainly derived from
studies of Wu et al. (2006) (Cronbach alpha 0.91) and Kim et al. (2006) (Cronbach alpha
0.886) (there are 2 factor loadings obtained from the 2 studies). For all measures, 7 point

Likert-type scales were used.
Table 3.7: Items generated for SC coordination

Number Item Factor Loading

1 My company is more efficient in coordination activities with our partner than are 0.844; 0.868

our competitors with theirs

2 My company conducts transaction follow-up activities more efficiently with our 0.881; 0.964

partner than do our competitors with theirs

3 My company spends less time coordinating transactions with our partner than our 0.728;0.702

competitors with theirs

4 My company has reduced coordinating costs more than our competitors 0.8.16
5 My company can conduct the coordinating activities at less cost than our 0.843
competitors
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3.4.1.6 Supply chain responsiveness

SC responsiveness construct measures the degree to which the firm, collectively with its
supply chain partners, reacts to environmental changes or new market developments. The
items to measures SC responsiveness were adopted from studies by Wu et al. (2006)
(Cronbach alpha 0.89) and Kim et al. (2006) (Cronbach alpha 0.868) respectively. The factor
loadings for items in these studies are shown in table 3.8 (there are 2 factor loadings obtained

from the 2 studies mentioned above). For all measures, 7 point Likert-type scales were used.

Table 3.8: Items generated for SC responsiveness

1 Compared to our competitors, our supply chain responds more quickly and 0.875;0.872

effectively to changing customer and supplier needs

2 Compared to our competitors, our supply chain responds more quickly and 0.874;0.880

effectively to changing competitor strategies

3 Compared to our competitors, our supply chain develops and markets new 0.708; 0.728

products more quickly and effectively

4 In most markets, our supply chain is competing effectively 0.765

5 The relationship with our partner has increased our supply chain responsiveness 0.666

to market changes through collaboration

Firm performance

In this study, supply chain channel capabilities serve as a mediating role between IT related
resources and ultimate outcomes. Firm performance was evaluated using two measures:
market performance and financial performance. The items that measure these two constructs
need to be comprehensive, detailed enough to be useful, and frequently were frequently used
by previous studies. Most research published in SCM use subjective appraisals of
performance, with the exception of Lin et al. (2005). Generally measurements of performance
are obtained by seeking opinions of responsible top level executives or managers of
functional areas. The measurement items for firm performance are all relational measures that
assess its relative position in financial and market performances compared to its competitors.
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3.4.1.7 Financial performance

One of the ultimate goals of firms is to increase its shareholders’ value and decrease costs.
Hence, the items to measures financial performance were adopted mainly from three studies:
Wau et al. (2006) (Cronbach alpha of 0.920), Kim S.W. (2006) (Cronbach alpha of 0.789) and
Seggie, Kim and Cavusgil (2006) (Cronbach alpha of 0.920). The factor loading for items in
these studies are shown in the table 3.9 (there are 2 factor loadings obtained from the 2
studies mentioned above). For all measures, 7 point Likert-type scales were used. The sample
of items for this construct has been utilised and validated in previous studies (Carr & Pearson

1999; Lummus, Vokurka & Alber 1998; Tan, Kannan & Handfield 1998)

Table 3.9: Items generated for financial performance

Factor
Loading
1 My company performs better than our major competitors in overall profitability 1 0.913,0.911
2 My company performs better than our major competitors in return on investment 0.930, 0.929
(ROI)
3 My company performs better than our major competitors in cash flow from 0.830, 0.832
operations
4 My company performs better than our major competitors in total cost reduction N/A
5 My company performs better than our major competitors in return on assets N/A
6 My company performs better than our major competitors in financial liquidity N/A
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3.4.1.8 Market performance

Market performance is the other final endogenous construct in this research. Market
performance refers to the end result of the price and other market policies pursued by the
firm. The items for market performance were adopted from three studies: Wu et al. (2006)
(Cronbach alpha of 0.090), Tan, Kannan and Handfield (1999) (Cronbach alpha of 0.809) and
Kim et al. (2006) (Cronbach alpha of 0.868). The factor loading for items in these studies are
shown in the table 3.10 (there are 2 factor loadings obtained from the 2 studies mentioned
above). Some other studies (Kim 2006; Seggie, Kim & Cavusgil 2006) also used similar

items for measuring this construct. For all measures, 7 point Likert-type scales were used.

Table 3.10: Items generated for market performance

1 My company performs much better than competitors in sales growth 0.822,0.771
2 My company performs much better than competitors in market share 0.811, 0.855
3 My company performs much better than competitors in market development 0.887, 0.904
4 My company performs much better than competitors in product development 0.782, 0.807
5 My company performs better than our major competitors in overall customer (.746

service level

3.5 Scaling and measurement

Likert scales are the most commonly used instruments for measuring opinions, beliefs and
attitudes (Anderson, Basilevsky & Hum 1983; DeVellis 1991; Neuman 2005). Named after
its developer Rensis Likert, they are easy to construct and administer, with respondents
readily understanding how to utilise the scale (Malhotra 2009). It was decided to use seven
point Likert scales as they have been commonly used by previous studies for measuring items
given in tables 3.1 to 3.10. This is a widely accepted measure and is considered highly
reliable when it comes to the “ordering of people with regard to a particular attitude” (Davis
2005). It is a particularly good way of assessing psychological traits that do not seem to lie on
a known physical scale (Elmes, Kantowitz & Roediger 1995). However, its disadvantage is

that it takes longer to complete than other itemised rating scales (Malhotra 2009). All the

119 |Page



items were then scrutinised by a panel of experts to ensure that they measured what they were

supposed to measure.

3.6 Pre-testing

The aim of this stage was to improve the content and face validity of the instrument by
consulting experts in the field and asking their opinion regarding the relevance of the items.
These experts also determined what meaning potential respondents ascribed to terms used
and the context they applied when considering their answers. This helped the researcher to
ensure that questions were understood in the way that was intended. The experts consisted of
5 academics and 5 professionals who had adequate knowledge, research and industrial
experience in the field. All were either known to the researcher or were acquaintances of the
participants (the details of both academics and professionals are provided in Appendix 5).
Selection was based on convenience and availability and was considered to be a good mix of
academics and practitioners. The experts were encouraged to provide sufficient feedback
regarding the items. The experts came from a range of universities and industries, and they
had a variety of experiences and research backgrounds. This diversity improved the quality of

the feedback regarding the survey instrument.

Generally the experts accepted levels of agreement and confirmation for suitability of the
questionnaire; however some recommendations were offered for improvement. After
discussion with the research supervisor regarding analysis of the experts’ feedback, the
following decisions were made, particularly for items which did not obtain support from the
panel. Two alternatives were considered for each item. First, it was re-worded if the experts
recommended improvements. Second, it was deleted if it had a low average agreement score
and was the lowest score in each construct. Appendix 6 gives an overview of the significant

instrument changes that resulted from the experts’ feedback.

Thus, after defining the domain of each constructs, pooling variables from previously
validated research instruments and strengthening their content and face validity using a panel
of experts, the survey instrument was deemed to adequately measure the research constructs.

The final survey instrument including the cover letter are shown in Appendix 7.
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Sample selection for data collection

3.7 Sample design

In an empirical study, it is critical to design a sample which reflects the same results as would
be found in the population (De Vaus 2002). Selection of an appropriate and representative
sample entails three interrelated aspects: sampling frame, sample selection criteria and

sample size (Fowler 2008).

3.7.1 Sampling frame

For examining subjects, one of the possible ways is to collect information from every subject
in a group. This can be complex or difficult to understand, especially for large groups. Thus,
it is easier and more realistic to use the principle of random sampling. This involves the
collection of information from a representative subset of this group and then drawing
conclusions about the whole group. Therefore, the subset should reflect the characteristics of
the whole group in order to be representative (De Vaus 2002). To ensure the research was
comparable to other research studies in this field, a literature review was conducted to
determine the sampling frame used by similar studies and the results are displayed in table

3.11.
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Table 3.11: Comparison of sampling frames used by previous studies

Author

Method

SC roles

Firm size

Country

Kim et al. Online survey All All USA 184
(2006)

Rai, Patnayakuni Mail & online Retailers and manufacturers  All USA 110
& Seth (2006) survey

Kim et al. Online survey All All USA 184
(2005)

Yao, Palmer & Mail survey Manufacturers, distributors,  All USA 183
Dresner (2007) retailers

Wu et al. (2006)  Online survey All All USA 184
Sanders & Mail survey All Large USA 116
Premus (2002)

Silveira & Mail & online Manufacturers All 13 countries 201
Cagliano (2006)  survey

Power (2005) Mail survey All All Australia 553
Sanders (2007) Mail survey Manufacturers Large USA 245
Lai, Wong & Mail survey Trading and transportation All Hong Kong 227
Cheng (2008) companies

Byrd & Mail survey All Large USA 225
Davidson (2003)

Lo & Power Mail survey Manufacturers All Australia 107
(2010)

Ferrer, Santa, Mail survey Road freight All Australia 132
Hyland &

Bretherton

(2010)

Devaraj, Mail survey Manufacturers All USA 120
Krajewski &

Wei (2007)
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The comparison of sampling frames from comparable studies in table 3.11 highlights three
main features. Firstly, most studies considered a broad range of SC roles in their sample
frames and only a few focused on a specific SC role. Secondly, most investigated firms of all
different sizes (small, medium and large). Finally, the majority of studies were conducted in

the USA.

As mentioned previously, the supply chain responsiveness construct (as a main source of
competitive advantage) in this research is defined as: the extent to which the firm reacts
cooperatively to changes in the environment and market quickly and effectively. In addition,
Fisher (1997) explains the need to match the appropriate supply chain management strategy
to product characteristics (see Chapter 2, Section 2.3). Innovative/fashionable products
require a responsiveness supply chain in order to cope with demand uncertainty and short
product life cycles. The relatively predictable nature of demand for the functional products
facilitates a more efficient supply chain. Therefore this study considers industries related to
innovative products, for which responsiveness 1is important (such as computer and

communication, consumer products, and electronic equipment).

The sampling frame of this research is Australian companies. Like majority of previous
studies in this field (see table 3.11), this study aims to adopt an approach by focusing and
investigating all sizes of organisations. Nevertheless, it should be noted that North America
and Australia have different classification regimes on what constitutes small, medium and
large organisations. According to the Australian Bureau of Statistics (ABS 2002), business
sizes are defined as follows: large companies- 200 employees or more, Medium-sized

companies- 20 to less than 200 employees and small companies- less than 20 employees.

3.7.2 Sample size

It is important to give some serious consideration to the minimum required sample size
before commencing a survey. In general, the margin of error reduces with an increasing
sample size, however, the bigger the sample size, the more cost-intensive the research will be
(De Vaus 2001). Thus, it is essential to identify the minimum required returned sample size.
For determining this, the desired method of statistical analysis has to be considered. Bartlett,

Kotrlik and Higgins (2001) suggest that for factor analysis the minimum required returned
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sample size should not fall below 100 and the ratio of independent variables to observations
in multiple regression analysis should be greater than five. Based on experience, the expected

variability within the sample and the results should also be taken into account.

Since the introduction of SEM (structural equation modelling) in marketing more than a
decade ago, it has been used extensively in measurement and hypothesis testing (Bagozzi &
Yi 1988). Although there seems to be agreement between researchers that the larger sample
size for SEM, the higher the statistical power (Weston & Gore Jr 2006), there does not appear
to be clear agreement on how large the required sample size should be to perform SEM
analysis. However, there are many indicators that should be taken into account while using
SEM. These encompass the desired statistical power, test for close versus exact fit and the
complexity of the model (Weston & Gore Jr 2006). MacCallum, Browne and Sugawara
(1996) investigated the impact of sample size on the statistical power of covariance structure
models (e.g. SEM). Their studies also measured the complexity of models using degrees of
freedom assessment and the desired fit assessment (close versus exact fit). This research aims
to test hypotheses at a 95% confidence interval. Additionally, the fit statistics was used to
identify if the research model represented the collected data in a suitable way, assuming a
close fit (RMSEA, CFI, NFI, etc.), rather than an exact fit. Considering all these issues,
research on required sample size indicated that a minimum sample of at lease 150 cases

would be suitable for this study (Gefen, Straub & Boudreau 2000).

3.7.3 Respondents selection criteria

After the sampling frame and sample size were determined, the next task was to identify the
most appropriate types of respondents from the company. This research examines supply
chain channel relationships at the business unit level, from the perspective of both buyer and
supplier relationships. Ideally, informants need to have some knowledge about their
company’s supply chain communication technologies, the degree of system and activity
integration with SC partners, any enhancement of supply chain channel capabilities their firm
has experienced, and the firm’s market and financial performances. Hence, the most suitable
informant is the supply chain manager. However, some organisations separate procurement
functions from logistics activities. Thus, qualified respondents are supply chain managers,

logistics managers or procurement/purchasing managers. The results of the literature review
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on previous studies in this area (for example, table 3.11) and also the panel of experts
suggested that the selection of respondents was similar to those in previous studies. Generally
supply chain/logistics or procurement/purchasing managers were perceived as being the most

knowledgeable about the issues concerned.

The next task was to identify lists that could be potentially representative of such a sampling
frame and to select the list that was most appropriate for this study. The selection criteria for
the lists included completeness in the form of contact addresses and required sample size.
This survey covered a sample of 2,000 companies that were members of GS1 Australia
(majority members of GS1 Australia are from FMCG industries and suitable for this
research). This is the organisation that administers, validates and issues standard barcodes,
electronic product codes and product numbers to Australian companies. As well as promoting
the use of these barcodes, GS1 markets a system for the adoption and implementation of B2B
enabling technologies for the management of supply chains (for more information about GS1
services and products see Appendix 1). As such, members of this organisation are involved in

using B2B enabling technologies within their operations.

3.8 Data collection

Issues relating to mail surveys including response rates have been extensively discussed.
Frohlich (2002b) pointed out that one in three managers now refuses to participate in any
surveys. Jobber and O’Reilly’s (1998) comparison of industrial and non-industrial
populations suggest that industrial respondents respond differently and require specific
approaches. The primary data collection method for this study was a survey questionnaire.
This was chosen for large-scale data collection over other methods (such as interviewing or
direct observation) due to the advantages it offers concerning available time for respondents
and the researcher, convenience for respondents, geographical area coverage, energy levels
required and costs (Sekaran 2006). It was decided to include a cover letter, a copy of the
questionnaire and a postage-paid return envelope which was mailed to the supply
chain/logistics managers of GS1 members in Australia. A copy of the questionnaire and the

cover letter are provided in Appendix 7.
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3.9 Data analysis

This section briefly explains the statistical techniques and software which were used in this
thesis. In the following chapter, statistical procedures are discussed. Coorley (1978) and
Maruyama (1997) state that the purpose of statistical procedures is to support in establishing
plausibility of the theoretical model and to measure the degree to which independent
variables are likely to influence the dependent variables. Data analysis in quantitative study
has been divided into two parts. The first part entailed data screening and cleaning,
descriptive statistic, and testing the reliability of measurement using SPPS software
application. The second part involved testing validity of the measurement of models by using
convergent and discriminate validity, analysing data (confirmatory factor analysis) using

AMOS software program.

SPPS, as a widely accepted program for data analysis (Malhotra 2009; Tabachnick & Fidell
2006; Zikmund 2003), has been used to report the descriptive analysis and reliability tests of
the data analysis. In addition, AMOS, one of the main software programs, was used to
measure and assess the constructs and the overall structural model (Byrne 2001; Ullman &
Bentler 2004). AMOS 17.0 provides researchers with a powerful and easy to use SEM
software which helps to create a more realistic model than would have been possible through
using standard multi-variate statistics or multiple regression models. By using AMOS 17.0,
the analysis was able to estimate, specify, assess and present the model in an intuitive path

diagram which showed the hypothesised relationships between variables.

3.10 Ethics

Ethics approval to carry out this research was obtained from Swinburne University of
Technology’s Human Research Ethics Committee (SUHREC) which is in line with the
National Statement on Ethical Conduct in Research Involving Humans (see copy in Appendix

8).
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3.11 Summary

The chapter has outlined the research methodology as well as data collection and analysis
techniques for this thesis. A quantitative method for the research methodology, which
consists of a survey questionnaire study, has been outlined in this chapter. The sampling
frame consists of companies who are members of GS1 Australia. The instrument
development process has been described so as to minimise measurement errors. Later the
sample design was outlined, and the sampling size, frame and selection criteria were
explained and justified. Finally, the chosen data collection method was explained. To fulfil
the purpose of the quantitative study SEM was used as the main statistical technique for data

analysis.
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Chapter Four

Analysis and Results

4.1 Introduction

This chapter focuses on the analysis of quantitative data. Its purpose is to summarise and
present the results of the information collected in the survey questionnaire and empirically
examine and test the hypotheses associated with the proposed model explained in Chapter
Three. This chapter comprises five principal sections. The first section deals with screening
and cleaning data, testing for non-response bias and describing the normality of the items.
Section two describes the profile of the respondents and that of their organisations. The third
section examines the psychometric properties of the measures utilised in terms of reliability
and validity for each construct. Section four presents the confirmation of hypothesised latent
constructs and discusses how each was tested before developing the structural models.
Finally section five illustrates how the structural models were tested and also how the best-fit

model was achieved.

4.2 Data screening and cleaning

Screening and cleaning of the data was executed in several steps. Firstly, the data was entered
from the questionnaires into an Excel file. There the data was sorted according to date and
time. Secondly, an identifier was assigned, so that each respondent had a unique
identification number. Thirdly, the format of the data and variable names were adjusted, so

that they could be imported into SPSS and AMOS statistical software packages.

The first issue related to the accuracy of data which were entered in the Excel spreadsheets.
Screening for accuracy involves examination of maximum and minimum statistics. This
study found that all values were within the seven point likert-type scales range. Next, the
enteries were checked for missing data. A total of four out of 256 cases (1.56 percent) were
missing, and these related to different items in the survey instrument. These four cases were

not included in the final analysis. Table 4.1 depicts the final survey response rate.
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Table 4.1: Survey response rate

Distributed 2000 100%
Returned 256 12.8%
Usable 252 12.6%

4.3 Estimating non-response bias

The research design was based on the assumption that it is possible to generalise from the
sample to the population. As with most survey data, there is always a degree of non-response,
as not all addressed participants return a completed questionnaire. This may cause sample
bias and problems of generalisation of research findings to the population. One method for
analysing non-response bias is by screening responses according to date of reply. Participants
who respond later are assumed to have similar characteristics to non-respondents. Comparing
the characteristics of early and late respondents identifies a non-response bias (Collis,

Hussey, Hussey & Inglis 2003).

There is no accepted norm concerning the characteristics that is used to compare early with
late respondents. However, literature suggests that respondents who are more interested in the
survey respond earlier than others, hence leading to non-response bias based on differences in
interest (Lewis-Beck, Bryman & Liao 2003). Therefore, variables which might affect
willingness and interest to participate in this survey were identified. Since this research
investigates the impact of IT capabilities on supply chain channel capabilities and their
impact on firm performance, companies with stronger IT capabilities may possibly be more
interested in participating in the survey compared to those with weaker IT capabilities. Thus,
several variables which could lead to an interest bias within the sample population were
identified. Firstly, respondents whose organisations had relatively stronger IT capabilities
may have been more likely to respond, in so far as they may be proud of their organisations’
capabilities and might want to see if those impacted on other factors such as supply chain
channel capabilities and firm performance. Secondly, top level managers such as CEOs from
firms with relatively stronger I'T support for core competences may have been more willing to
participate than others. Finally, respondents from firms which had identified the importance

of IT capabilities and technologies might have been more willing to respond, hence the result
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might have been biased. Essentially, the variables selected to estimate non-response bias

were:
° Average mean of IT capabilities;

° Average mean of supply chain channel capabilities;
. Average mean of firm performance.

The final sample was divided into two sub-samples. The first sub-sample comprised the first
189 (circa 75 percent) responses; the second sub-sample comprised the last 63 responses
(circa 25 percent). The statistical test to compare the sub-samples was a two-samples
independent t-test at a 5% significance level. The results of the independent sample t-test are

shown in table 4.2.

Table 4.2: Independent sample t-test to check non-response bias

Mean IT capability 0.37 0.68 0.05 0.12
Mean supply chain channel 1.10 0.26 0.16 0.14
capabilities

Mean firm performance 1.36 0.18 0.29 0.23

The results revealed no significant differences between the two sub-samples at a 95%
confidence interval for the chosen characteristics. Thus, even if there was a non-response
bias, it was not significant enough to cause bias to the data or to deter generalisation from the

sample to the population.

4.4 Normality

In general, normality of variables can be assessed by either statistical or graphical methods.
In order to check the actual deviation from normality for this research study, three methods —
univariate skewness, univariate kurtosis and multivariate kurtosis — were employed.
Distribution is considered to be within a normal range when indicators of univariate skewness
and univariate kurtosis values are less than 2 and 3, respectively (Azzalini 2005; Hair,

Anderson, Tatham & Black 2003). As the univariate skewness and univariate kurtosis values
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of all items in the survey instrument were all less than 2, it was assumed that the univariate
skewness and univariate kurtosis were relatively small for each item. Hence, these items were

considered to be normally distributed.

Some of the multivariate kurtosis values were greater than 8, which might have presented a
problem with the functioning of structural equation modelling. In such cases of multivariate
non-normality in this study, Bollen-Stine’s bootstrap was invoked (Kline 2005).
Bootstrapping is a statistical re-sampling method (Diaconis & Efron 1983) in which the
software draws samples from a probability density function with parameters specified by the
researcher. The Bollen-Stine option signifies a modified bootstrap method for chi-square
goodness-of-fit statistic, and provides a means of testing whether the null hypothesis of that
specified model is correct (Bollen & Stine 1992; Enders 2002). For this research study,
AMOS was used to perform a bootstrap on the sample and the result was within the sufficient

range as suggested by Hair et al. (2003).

4.5 Profile of respondents and their organisations

This section discusses sample characteristics of the respondents (job title and job function),
industry sector, annual sales, employee number, company’s role in the supply chain, usage of
business to business enabling technologies, usage of GS1 Australia products and services,
and finally comparison of the technology application and the three major roles

(manufacturing, wholesaler, and distributor) in the supply chain.

Industry sector: Table 4.3 shows the industry sectors for the final sample of this study.
However, as mentioned in the methodology chapter, this study follows Fisher model (1997)
and considers only industries dealing with innovative products for which SC responsiveness
is important. Hence, the remainder of this study focuses only on a sample of respondents
whose organisations deal with consumer products, computer and communication and
electronic equipment. This reduced the sample produce size to 169 responses. Table 4.4
shows that majority of the respondents (89.9 percent) were from companies dealing with
consumer products such as food and dairy products, beverages, cosmetics, apparel, and

tobacco products. The sampling frame is essentially membership of the GS1 organization in

131 |Page



Australia, which is representative of the fast-moving consumer goods (FMCG) industries. As
revealed in table 4.4, 10 percent of the respondents worked in companies dealing with

computer and communication, and electronic equipment.

Table 4.3: Industry sector (total sample)

Industry sector Frequency Percent’
Automobile 13 52
Computer & communication 12 4.8
Consumer products 152 60.3
Chemical 9 3.6
Electronic equipment 5 2.0
Industry machinery 8 32
Medical equipment 14 5.6
Other 39 15.5
Total 252 100

Table 4.4: Industry sector (the sample used for this study)

Industry sector Frequency Percent
Consumer products 152 89.9
Computer & communication 12 7.1
Electronic equipment 5 2.9
Total 169 100

Job title: 139 of the respondents (82.2 percent) were managers, whilst 10 or 5.9 percent
stated that they were directors and 11 (6.5 percent) were titled CEO/president. 9 of the

respondents (5.3 percent) were identified as belonging to the “other” category.

? Note: The percentages are rounded to the first decimal place.
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Table 4.5: Job title

Job title Frequency Percent
CEO(/ president 11 6.5
Director 10 5.9
Manager 139 82.2
Other 9 53
Total 169 100

Job function: The respondents were asked to select a job function that best described their
role in the organisation. As shown in table 4.6, majority of the respondents (46.7 percent)
chose corporate executive, 17.1 percent chose purchasing/ procurement, 4.1 percent
transportation, 11.8 percent chose manufacturing production, 4.7 percent chose distribution,
and 3.5 percent chose sales & marketing. The rest (11.8 percent) belonged to the “other”

category which included logistics, and operations management.

Table 4.6: Job function

Job function Frequency Percent
Corporate executive 79 46.7
Procurement/ purchasing 29 17.1
Transportation 7 4.1
Manufacturing production 20 11.8
Distribution 8 4.7
Sales & marketing 6 3.5
Other 20 11.8
Total 169 100

Role of company in the supply chain: The respondents were asked to select all roles their
companies played in the supply chain (a respondent could choose more than one role). As
shown in table 4.7, majority of respondents chose manufacturer (56.8 percent), wholesaler
(50.9 percent) and distributor (33.1 percent). Others roles selected were raw material supplier
(8.3 percent), assembler (3.5 percent), component supplier (2.9 percent), sub-assembler (4.1

percent) and retailer (14.2 percent).
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Table 4.7: Company’s role in the supply chain

Role of company in SC Frequency Percent
Assembler 6 35
Manufacturer 96 56.8
Component supplier 5 2.9
Sub-assembler 7 4.1
Distributor 56 33.1
Wholesaler 86 50.9
Retailer 24 14.2

Number of employees: As shown in table 4.8, majority of the respondents’ organisations
(64.5 percent) had fewer than 50 employees and the rest of the respondents’ organisations

(35.5 percent) had more than 50 employees.

Table 4.8: Number of employees

Employee number Frequency Percent
51 to 100 9 53
101 to 250 20 11.8
251 to 500 10 59
501 to 1,000 5 2.9
1,001 to 5,000 16 9.5
5,001 to 10,000 0 0
Over 10,000 0 0
Total 169 100

Annual sales: Table 4.9 reveals that majority of respondents had annual sales between 5
million to 25 million. It also shows that 88.2 percent of total respondents had annual sales
less than 100 million. The rest of respondents (11.8 percent) had annual sales of more than

100 million.
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Table 4.9: Annual sales

Under 5 million

5 to 10 million

10 to 25 million
25 to 50 million
50 to 100 million
101 to 499 million
500 to 999 million
1 to 4.99 billion
Over 5 billion

Total

4.5.1 Sample characteristic of technology type

34
56
35
15

10

169

20.1

33.1

20.7
8.9
53
5.9
2.4
3.5

100

Usage of B2B enabling technology: As shown in table 4.10, all respondents reported that

they used e-mail and Internet. 79.3 percent had their own web sites for providing information

about their products and services (e.g. catalogue of products, prices, online sales, etc.) and

40.2 percent used technology for conducting transactions (e.g. financial transactions). 23.7

percent of companies used Extranet (secure extension of an Intranet that allows external users

to access some parts of an organisation’s Intranet by using a password) and 23.7 percent used

enterprise resource planning (ERP) systems. 43.8 percent of respondents used electronic data

interchange (EDI/ XML), while 69.8 percent used bar-coding and standard numbering

technology and only 10 percent used radio frequency identification technology (RFID).
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Table 4.10: Usage of B2B enabling technology

B2B technology Frequency Percent
' E-mail & Internet 16 10 |
Web site for product and services information 134 79.3
Web site for conducting transactions 68 40.2
Extranet 40 23.7
Enterprise resource planning systems 40 23.7
Electronic data interchange 74 43.8
Bar-coding and standard numbering 118 69.8
RFID 17 10.0

GS1’s products and services application: Details about GS1 Australia and their products and
services were discussed in Chapter Two and in Appendix 1. As shown in table 4.11, 92.3
percent of the respondents reported that they implement GS1 bar-coding number and system
(GTIN) in their business. 10.6 percent use GS1 data synchronisation, while 10 percent
implement GS1 electronic product code (EPC) standards. 2.9 percent and 10.6 percent of
respondents implement GS1data bar and GS1 system (e.g. e-messaging standards) in their
business respectively. 12.4 percent implement GS1net, and 11.2 percent use GS1 education

and training in their business.

Table 4.11: GS1’s products and services application

GS1 Products and services Frequency Percent
' GSI bar-coding number and system (GTIN) 156 923 |

GS1 system (e.g. e-messaging standards) 18 10.6

GS1 data synchronisation 18 10.6

GS1 electronic product code (EPC) standards 17 10.0

GS1 data bar 5 29

GS1 net 21 12.4

GS1 education and training 19 11.2
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4.5.2 Usage of B2B enabling technology by manufacturers, wholesalers and distributors

Table 4.12 shows the usage of B2B enabling technology by three major supply chain roles in
this study (manufacturers, wholesalers and distributors). It reveals that manufacturers used

majority of B2B technology more, compared to wholesalers and distributors.

Table 4.12: Usage of B2B enabling technology by manufacturers, wholesalers and

distributors

E-mail & Internet 95.8 95.3 100
Web site for product and services 84.3 83.7 76.8
information

Web site for conducting transactions 40.6 33.7 37.5
Extranet 27.1 23.2 26.8
Enterprise resource planning systems 29.1 17.4 19.6
Electronic data interchange 38.5 40.7 46.4
Bar-coding and standard numbering 65.6 73.2 73.2
RFID 12.5 5.8 8.9

4.5.3 Usage of GS1 products and services by manufacturers, wholesalers and
distributors

Table 4.13 shows the usage of GS1 products by three major supply chain roles in this study
(manufacturers, wholesalers and distributors). It reveals that distributors used majority of

GS1 products and services more, compared to manufacturers and wholesalers.
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Table 4.13: Usage of GS1 products and services by manufacturers, wholesalers and

distributors

GS1 bar-coding number and system 87.5 96.5 94.6
(GTIN)

GS1 system (e.g. e-messaging standards) 7.3 9.3 10.7
GS1 data synchronisation 8.3 7.0 10.7
GS1 electronic product code (EPC) 12.5 5.8 10.7
standards

GS1 data bar 42 1.2 53
GSI1 net 11.4 5.8 12.5
GS1 education and training 8.3 7.0 10.7
4.6 Reliability

Reliability of data is concerned about the measurement accuracy. Construct reliability refers
to the consistency and stability of a score from a measurement scale (Davis 2005). The
validity of a scale relies heavily on it being reliable. Construct reliability is often ascribed to
the consistency, precision and repeatability of a study (Kline 2005). There are a number of
techniques available for assessing reliability though they are generally categorised into three
main methods: test-retest, alternative forms and internal consistency (Davis 2005). The three
methods are designed to determine the degree to which systematic or true variance exists in
the measurement scales, with all relying on identifying the coefficient of reliability. The
coefficient of reliability is a value between 0 to 1.0, with zero indicating no reliability and 1.0

indicating perfect reliability.

For data collected in this study, the internal consistency method was employed. This assesses
the correlation for a set of items (Davis 2005). Tests that demonstrate reliability are generally
free of random measurement error, producing high values for Cronbach’s Alpha (Straub,
Boudreau & Gefen 2004). While literature has suggested different acceptable levels for
reliability, Hair et al. (2003) suggest 0.6 to 0.7 as the acceptable score and higher than 0.7 as
the recommended score. As can be seen in table 4.27, the Cronbach Alpha values for all the
factors are relatively high, hence suggesting acceptable reliability of items which make up

these factors.
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4.7 Validity

The objective of validation is to give confidence to the researcher that the undertaken
methods are useful in the search for scientific truth (Straub, Boudreau & Gefen 2004).
Accordingly, this study has carried out a number of validity tests: convergent validity,

discriminant validity and content validity.

4.7.1 Convergent validity

Convergent validity measures whether items of the same variable or construct measure the
same thing and, therefore, reveal correlations to each other. In CFA (confirmatory factor
analysis), convergent validity measures whether items of the same latent factor share a
proportion of variance (Hair et al. 2003). Convergent validity is, therefore, a direct measure
of the extent of the relationship between an observed variable and a latent construct.
According to Holmes-Smith (2007), convergent validity is achieved when this relationship,
represented by factor loadings, is significantly different from zero. To assess the statistical
significance of the factor loading, critical ratios and p-values were calculated for each factor
loading. Critical ratios outside the -1.96 to +1.96 z-value range and p-values below p<0.05
indicate factor loadings that are significantly different from zero. This statistical test for
significance of factor loading is the key criterion in assessing factor validity (Holmes-Smith
2007). Additionally, Hair et al. (2003) have pointed out that another criterion to test for
convergent validity is to check whether the standardised loadings are 0.5 or higher, ideally
they should be 0.6, 0.7 or higher. When analysing data in this research study, all factor
models showed standardised parameter estimates (factor loading), and all loadings were
significant. These results suggest that convergent validity is supported by the present data

(see sections 4.11 to 4.13).

4.7.2 Discriminant validity

Discriminant validity indicates the extent to which a construct is different from other
constructs when theoretically they should not be similar to (Straub, Boudreau & Gefen 2004).
In other words, discriminant validity measures the extent latent variables differ from each

other. In contrast to convergent validity, which is a measure within latent variables,
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discriminant validity is a measure between variables. It is especially important if latent
variables and constructs are interrelated. Results of discriminant validity test for the entire

model are presented in section 4.15.

4.7.3 Content validity

Content validity deals with the question of whether the instrument (e.g. questionnaire items)
is representative of all of the ways that could be used to measure the content of a given
construct (Kumar 2005; Straub, Boudreau & Gefen 2004). It is established through the
experts’ opinion, drawing from existing, validated and accepted instruments, and judgments
as well as from the literature review. While a researcher can never guarantee inclusion of all
possible items to represent one factor, performing content validity and collecting experts’
opinion for the collected items in a study is very valuable (Straub, Boudreau & Gefen 2004).
Numan (2005) suggests that to test the validity of the model against experts’ opinion, the link
between the chosen indicators and definition of the latent construct must be checked. The
more experts agree on the fitness of indicators and the definition of the latent construct, the

higher the content validity of the model.

Content, or as it is sometimes called, face validity, exists if the items look ‘right’ and the
sample is appropriate (Churchill 1979). The literature review in Chapter 2 discussed previous
research that had contributed to the body of knowledge in this research field. Drawing from
this theoretical background, a research model was developed. The item development process
in Chapter 3 delineated how items were pulled from existing frameworks discussed in the
literature and modified (if necessary) through a panel of experts (pre-testing). The above

process ensures that the instrument developed for this study has sufficient content validity.

4.8 Overview of factor analysis

To examine the underlying structure among the items of the measurement model, an
interdependence technique called factor analysis was employed (Hair et al. 2003; Lewis-
Beck, Bryman & Liao 2003). In contrast to dependence techniques which seek to predict a
relationship between the independent and the dependent variable, interdependence techniques
seek to identify structures, and therefore consider all variables, dependent and independent,
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simultaneously (Hair et al. 2003). Hence, factor analysis does not assume any structure or
dependence relationship among variables. It is used to reduce the number of theorised items

to a smaller number of factors for modelling purposes.

Two main approaches exist for creating and testing the measurement model: exploratory
factor analysis (EFA) and confirmatory factor analysis (CFA). EFA seeks to discover model
structures among items without considering theorised models, and should be used to
empirically derive the initial set of factors for the construct (Lewis, Templeton & Byrd 2005).
This is especially useful if the relationship between the observed and latent variables is not
directly apparent, due to introduction of new research models, or applying research models in
different environments (Byrne 2001; Hair et al. 2003). On the other hand, CFA assumes that
the research is built on previously theorised items. It is used to determine whether the
measured items confirm the expected loadings on factors based on pre-established theory
(Byrne 2001). This study uses pre-established research constructs in order to answer the
research questions. It adopts CFA for development and testing measurement models. CFA is

conducted and fit statistics presented to confirm the measurement model.

4.8.1 Confirmatory factor analysis (CFA)

Confirmatory factor analysis (CFA) models are most commonly used to examine patterns of
interrelationships among several constructs. It demands the presence of a theoretical
framework, and a priori theory based assumption that defines how each variable loads on
each factor and vice-versa. No specific directional relationships are assumed between the
constructs, only that they are correlated with one another (Byrne 2001). Consequently, CFA
is not concerned with discovering a factor structure, but with confirming the existence of a
specific factor structure. It is a general modelling approach that is designed to test hypotheses
about a factor structure whose number and interpretation are given in advance. In CFA, the
theory comes first, the model is then derived from it, and finally the model is tested for
consistency with the observed data using a SEM-type approach (Byrne 2001). Hence, CFA
represents what is termed a measurement model. The measurement model is then evaluated
for its “goodness-of-fit” to the sample data by statistical means. According to the literature,
SEM is the best and most generally accepted procedure for testing both construct validity and

the theoretical relationship among constructs (Hair et al. 2003; Kline 2005).
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4.9 Goodness-of-fit measurement

Fit indexes reflect the overall fit of the model. It is necessary for researchers to consider the
models that represent conceivable means of data description and explanation (Blunch 2008;
Raykov & Marcoulides 2006). These can be identified with the use of model fit evaluation.

The following sections briefly explain the frequently used goodness-of-fit indices.

4.9.1 Chi-square value (X ?)

This evaluation of model fit is carried out on the basis of an inferential goodness-of-fit index
and a number of other descriptive indices. The inferential index is called a chi-square value.
It represents a test statistic of the goodness-of-fit of the model and it is used when testing the

null hypothesis that the model fits the analysed covariance matrix perfectly (Byrne 2001).

4.9.2 Normed chi-square (X ?/df)

This fit measure is based on the minimum value of the discrepancy. It is the minimum
discrepancy divided by its degrees of freedom (CMIN/DF). Generally, a value of less than 3

is good. However, values between 3 and 5 are also acceptable (Kline 2005).

4.9.3 Root mean square error of approximation (RMSEA)

The RMSEA takes into account the error of approximation and is expressed per degree of
freedom. This makes it sensitive to the number of estimated parameters in the model. Values
of less than 0.08 are acceptable to reflect a reasonably good fit (Browne & Cudeck 1993).
Values ranging from 0.08 to 0.10 indicate mediocre fit, and those greater than 0.10 indicate

poor fit (MacCallum, Browne & Sugawara 1996).

4.9.4 Tucker Lewis index (TLI)

The TLI estimates the relative improvement per degree of freedom of the target model over
an independent model (Hu & Bentler 1998). Generally, a TLI value of greater than 0.90 is
considered as acceptable (Kline 2005).
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4.9.5 Comparative fit index (CFI)

Comparative fit index (CFI) is defined as the ratio of improvement in non-centrality in the
proposed model to the non-centrality of the null model. Typically, the null model is
considered to have higher non-centrality than a proposed model because the latter is expected
to fit the data poorly (Raykov & Marcoulides 2006). Therefore, values of CFI close to 1 are
considered likely to designate a well fitting model. In general, a CFI value of greater than

0.90 is considered as acceptable (Kline 2005).

4.9.6 Normed fit index (NFI)

NFI reflects the proportion by which the proposed model improves the fit compared to the
null model. In other words, it indicates the proportion of the improvement of overall fit in the
proposed model relative to a null model, by comparing the chi-square value of the proposed
model to that of the null model. The null model assumes that there are absolutely no
interrelationships between any of the variables. For example, NFI — 0.60 means that the
proposed model improves fit by 60 percent compared to the null model. Ideally, the value of

NFI should be greater than or equal to 0.90 (Hair et al. 2003; Raykov & Marcoulides 2006).

4.9.7 Descriptive-fit indices

AMOS provides another measure of overall fit which is called the goodness-of-fit index
(GFI). This represents the overall degree of fit (the squared residuals from prediction
compared to the actual data). GFI is not adjusted for the degrees of freedom. The index is
considered a measure of the proportion of variance and covariance that the proposed model is
able to explicate (Raykov & Marcoulides 2006). It is concurred that if the number of
parameters is also taken into account in computing this measure, the consequential index is
called the adjusted goodness-of-fit index (AGFI). Its value ranges value from 0 (poor fit) to 1
(perfect fit). Generally, GFI and AGFI values of greater than 0.90 and 0.80 are considered as
acceptable (Hair et al. 2003; Raykov & Marcoulides 2006).
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4.10 Provisional codes

Before performing CFA analysis, each construct and its components were coded as follows,
using AMOS. Table 4.14 provides the list of all constructs and components, codes and related

question numbers which were used in this study.

Table 4.14: List of provisional codes

Construct and component Code Question number
Electronic integration EI 1-11
Electronic information transfer in Cl 1-3

coordination of decision and
operation integration

Electronic information transfer in C2 4-7
managing transaction risk
(information sharing)

Electronic information transfer in C3 8-11
managing transaction risk
(monitoring and control)

Human IT resources HIR 12-15
IT complementary COR 16-25
organisational resources

IT integration strategy C4 16-18
CEO commitment C5 19-21
Customer orientation C6 22-25
Supply chain channel capabilities SCC 26-34
Information sharing Cc7 26-28
Supply chain coordination C8 29-31
Supply chain responsiveness Cc9 32-34
Firm performance PERF 35-42
Financial performance C10 35-38
Market performance Cl1 39-42
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4.11 CFA for IT capability factors

This section examines the confirmatory factor analyses for the three components of IT
capabilities in this research namely, electronic integration, human IT resources and IT

complementary organisational resources.

4.11.1 CFA for electronic integration (EI)

This construct was measured using three sub-scales: Cl= electronic information transfer
relating to coordination of decision and operation integration, C2= electronic information
transfer relating to managing transaction risk (information sharing), and C3= electronic
information transfer relating to managing transaction risk (monitoring and control). As shown
in table 4.14 indicates, this factor originally comprised eleven items; however, in order to
obtain a good fit, three items (items 3, 6 and 11) were removed because the residual between
the items was unacceptable (greater than 2.58) (Byrne 2001; Kine 2005). The final

measurement model is depicted in figure 4.1.
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Figure 4.1: CFA for electronic integration (EI)

Table 4.15: Model fit index for electronic integration

Fit statistics Final model fit

Chi-square 20.320 (df: 17, p: 0.413)
CMIN/DF 1.195
RMSEA 0.034
GFI 0.970
AGFI 0.937
TLI 0.990
CFI 0.994
NFI 0.965

As the results indicate (table 4.15), the CFI demonstrates a value close to one and therefore
suggests that it is a well fitting model with RMSEA <.08 and NFI > 0.90. The construct
reliability for electronic integration (EI) is (o) = 0.854. The regression weights for the items

of the final measurements model are shown in table 4.16.
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Table 4.16: Regression weights for electronic integration

Estimate S.E. C.R. P

2€Cl 1000
1< Cl 1.437 0.245 5.874 ok
4&C2 1.000

5¢€C2 0.849 0.069 12.278 ook
7€ C2 0.817 0.069 11.921 Rk
10<€C3 1.000

8§ &< C3 1.158 0.143 8.108 ok
9¢C3 0.963 0.117 8.212 ok

*** Significant at p <0.001 level

There are eight items that indicate a significant relationship. One is the weight assigned to
items 2, 4 and 10 in order to obtain a solution. The weights for the last three variables were

less than one, but still significant at p<0.001 level.
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4.11.2 CFA for human IT resources (HIR)

The final measurement model for human IT resources is depicted in figure 4.2. In order to
obtain a good fit, one item (12) was removed because the residual between the items was
unacceptable (greater than 2.58). To identify models with only 3 items, two factor loadings
were constrained to unity. The constrained loadings were the two items with the smallest

difference in factor loadings (Bollen 1989; Kine 2005).

Figure 4.2: CFA for human IT resources (HIR)
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Table 4.17: Model fit index for human IT resources

Chi-square 0.778 (df: 1, p: 0.401)
CMIN/DF 0.778
RMSEA 0.000
GFI 0.997
AGFI 0.982
TLI 1.002
CFI 1.000
NFI 0.998

The regression weights for the three items of the final measurement model are shown in table

4.18.
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Table 4.18: Regression weights for human IT resources

Estimate S.E. C.R. P
.~ 14€HIR 1000
13< HIR 0.960 0.043 22.538 ok
15¢ HIR 0.960 0.043 22.538 ok

*#* Significant at p <0.001 level

There are three items that indicate a significant relationship. The weight assigned to item 14
is one in order to obtain a solution. The weights for the remaining two variables were less
than one but significant at p<0.001 level. The construct reliability for human IT resources

(HIR) is (o) = 0.938.
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4.11.3 CFA for IT complementary organisational resources (COR)

This construct was operationalised using three sub-scales (C4=IT integration strategy,
C5=CEO commitment and C6= Customer orientation) which had a total of 10 items. In order
to obtain a good fit, one item (22) was removed because the residual between the items was
unacceptable (greater than 2.58). The final measurement model for IT complementary

organisational resources is depicted in figure 4.3.

Figure 4.3: CFA for IT complementary organisational resources (COR)
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Table 4.19: Model fit index for I'T complementary organisational resources

Fit statistics Final model fit

Chi-square 30.714 (df: 24, p: 0.389)
CMIN/DF 1.280
RMSEA 0.041
GFI 0.962
AGFI 0.929
TLI 0.990
CFI 0.994
NFI 0.972

As the results indicate, the CFI demonstrates a value close to one and therefore suggests that
it is a well fitting model with RMSEA <.08 and NFI > 0.90. The construct reliability for IT
complementary organisational resources (COR) is (a) = 0.880. The regression weights for the

items of the final measurements model are shown in table 4.20.

Table 4.20: Regression weights for IT complementary organisational resources

Estimate S.E. C.R. P
- le€C4 1000

17¢ C4 1.230 0.075 16.340 ok
18 C4 1.083 0.077 14.147 ok
19¢ C5 1.000

20€ C5 1.044 0.093 11.196 ok
21€< C5 1.108 0.094 11.852 ok
23< C6 1.000

24< C6 1.084 0.076 14.291 ok
25¢ C6 0.938 0.071 13.226 ork

*#* Significant at p <0.001 level

There are nine items that indicate a significant relationship. One is the weight assigned to
items 16, 19 and 23 in order to obtain a solution. The weight for one of the items was less

than one, but still significant at p<0.001 level.

151 |Page



4.11.4 Full measurement model for I'T capabilities

In this study, the IT capabilities were theorised to consist of three components, namely
electronic integration, human IT resources and IT complementary organisational resources.
The full measurement model for all three components of IT capabilities is presented in Figure

4.4.

Figure 4.4: CFA for IT capabilities
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Table 4.21: Model fit index for IT capabilities

Fit statistics Final model fit

Chi-square 236.625 (df: 161, p: 0.056)
CMIN/DF 1.470
RMSEA 0.053
GFI 0.878
AGFI 0.840
TLI 0.959
CFI 0.965
NFI 0.900

Results revealed that the data fits the model (x2 (161): 236.625, p: 0.056). The CFI
demonstrates an acceptable value and therefore suggests that it is a fitting model. Other
indices of fit as seen in table 4.21 also lend support to the fit of the model. As the results
indicate, the NFI represent a good approximation of the data, with RMSEA <0.08. The

regression weights for the items of IT capabilities model are shown in table 4.22.
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Table 4.22: Regression weights for IT capabilities

Estimate S.E. C.R. P

16 € C4 - 1000
17 < C4 1.198 0.072 16.614 ook
18 < C4 1.078 0.074 14.506 ok
19 < C5 1.000

20 € C5 1.045 0.092 11.314 ook
21 € C5 1.093 0.092 11.864 ok
23 & C6 1.000

24 & C6 1.081 0.075 14.377 ok
25 < C6 0.930 0.071 13.188 ok
13< HIR 1.000
14< HIR 1.061 0.056 18.856 ok
15¢ HIR 1.050 0.057 18.267 ok
1< Cl 1.000

2<Cl 0.672 0.115 5.825 ok
4 &< C2 1.000

5¢€C2 0.857 0.070 12.313 ok
7€ C2 0.822 0.069 11.921 ok
8 & C3 1.000

9¢C3 0.819 0.087 9.402 Hokk
10 < C3 0.868 0.105 8.232 ok

*#* Significant at p <0.001 level

4.12 CFA for supply chain channel capabilities (SCC)

Supply chain channel capabilities is measured by three constructs (C7= information sharing,

C8= supply chain coordination and C9= supply chain responsiveness) all of which have a

total of nine items as indicated in table 4.14. The final measurement model is depicted in

figure 4.5.
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Figure 4.5: CFA for supply chain channel capabilities (SCC)

Table 4.23: Model fit index for supply chain channel capabilities

Fit statistics Final model fit
Chi-square 41.150 (df: 24, p: 0.160)
CMIN/DF 1.715

RMSEA 0.065

GFI 0.948

AGFI 0.903

TLI 0.985

CFI 0.990

NFI 0.976
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As revealed by results indicate, the GFI and AGFI represent a good approximation of the
data, with RMSEA <0.08. The CFI demonstrates a value close to one and therefore suggests
that it is a well fitting model. The construct reliability for information sharing (C7), supply
chain coordination (C8) and supply chain responsiveness (C9) are (o) = 0.945, (o) = 0.974
and (o) = 0.922 respectively. The regression weights for the items of the final measurements

model are shown in table 4.24.

Table 4.24: Regression weights for supply chain channel capabilities

26 < C7 1.000
27 < C7 1.082 0.049 22.192 HoHk
28 € C7 0.982 0.052 18.709 ok
30 < C8 1.000
31 < C8 0.985 0.027 36.723 oAk
29 €< C8 1.039 0.033 31.302 ok
32 < C9 1.000
33 < C9 1.026 0.056 18.332 ok
34 < C9 0.944 0.061 15.487 HoEk

*#% Significant at p <0.001 level

There are nine items that indicate a significant relationship. One is the weight assigned to
items 26, 30 and 32 in order to obtain a solution. The weights for three variables were less

than one, but still significant at p<0.001 level.

4.13 CFA for firm performance (PERF)

Firm performance is measured by two constructs of financial performance and market
performance. The results reveal that financial performance (C10) and market performance
(C11) has a high correlation. This suggests that a second order construct model is necessary
for firm performance consisting of financial and market performance. This factor initially
comprised eight items, however, in order to obtain a good fit, item 37 was removed because
the residual between the items was unacceptable (greater than 2.58). The final measurement
model is presented in figure 4.6.
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Figure 4.6: CFA for firm performance (PERF)
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Table 4.25: Model fit index for firm performance

Fit statistics Final model fit

Chi-square 17.587 (df:13, p: 0.649)
CMIN/DF 1.353
RMSEA 0.046
GFI 0.972
AGFI 0.939
TLI 0.996
CFI 0.998
NFI 0.991
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As the results indicate, the GFI and AGFI represent a good approximation of the data. The
CFI demonstrates a value of close to one and therefore suggests this is a well fitting model.
The construct reliability for firm performance (PERF) is (o) = 0.931. The regression weights

for the 7 items of the final measurements model are shown in table 4.26.

Table 4.26: Regression weights for firm performance

Estimate S.E. C.R. P

35< Cl10 1.000

36< C10 1.010 0.022 45.375 Rl
38< C10 0.999 0.026 39.092 Ak
39< Cl11 1.000

40¢ Cl11 1.020 0.028 36.223 o
41<€ Cl11 0.996 0.034 28.901 Ak
42¢ Cl11 1.009 0.035 28.618 otk

*#* Significant at p <0.001 level

There are seven items that indicate a significant relationship. One is the weight assigned to
items 35 and 39 in order to obtain a solution. The weights for the remaining five variables

were also significant.

4.14 Descriptive statistics

Table 4.27 depicts descriptive statistics (mean and standard deviation) and construct

reliability for all analysis done so far in relation to the entire model.

Table 4.27: Descriptive statistics

Mean Std. Deviation Construct reliability ‘
Electronic integration (EI) 25.41 10.985 0.854
Human IT resources (HIR) 13.16 4.358 0.938
IT complementary org resources (COR) 40.33 10.298 0.880
Information sharing (C7) 12.73 3.494 0.945
Supply chain coordination (C8) 12.36 3.365 0.974
Supply chain responsiveness (C9) 14.54 3.703 0.922
Firm performance (PERF) 33.09 7.413 0.931
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4.15 Discriminant validity

Discriminant validity, as mentioned in section 4.7.2, refers to the principle that the indicators
for different constructs should not be so highly correlated as to indicate that they are
measuring the same thing. This was done for the entire model. The results show that there is
no relatively high inter-correlation between different constructs of the research model. Within
each construct, discriminant validities range from 0.648 to 0.987. A summary of the results is

shown in table 4.28.

Table 4.28: Discriminant validity

Electronic information transfer in coordination of decision .648

2
and operation integration (C1) 1 745
Electronic information transfer in managing transaction risk 7 796
(information sharing) (C2) 5 .816
4 .884
Electronic information transfer in managing transaction risk 10 .671
(monitoring and control) (C3) 9 796
8 .790
Human IT resources (HIR) 15 916
14 924
13 .900
IT integration strategy (C4) 18 .858
17 941
16 .860
CEO commitment (C5) 21 922
20 .852
19 758
Customer orientation (C6) 25 .829
24 .890
23 .870
Information sharing (C7) 26 926
27 .948
28 .896
Supply chain coordination (C8) 29 944
30 981
31 .965
Supply chain responsiveness (C9) 32 905
33 931
34 .848
Financial performance (C10) 35 987
36 978
38 .965
Market performance (C11) 42 .939
41 940
40 974
39 .965
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4.16 Structural equation modelling

Structural equation modelling (SEM) is a statistical technique used in a wide range of fields
of research. Its development and application is a major methodological breakthrough in the
study of complex interrelations among variables (Joreskog 1977). SEM is widely recognised
as a powerful methodology for capturing and explicating complex multivariate relations in
social science data. It represents the unification of two methodological traditions: factor
analysis originating from psychology and psychometrics, and simultaneous equations (path
analytic) modelling originating from econometrics (Kaplan & Elliott 1997). Hence, the
standard SEM is composed of two parts: the measurement model ( a sub-model in SEM that
specifies the indicators of each construct and assesses the reliability of each construct for later
use in estimating the causal relationships) and the structural model (the set of dependence
relationships linking the model constructs). Since the measurement properties of each
instrument in the current study have already been evaluated through comprehensive
reliability analyses and confirmatory factor analyses, the SEM model described in this
chapter focuses on path analysis using the AMOS structural model. The significance of each
path in the proposed structural model was tested and the overall goodness-of-fit of the entire

structural equation model was assessed as well.

To commence the process of SEM, the 5 confirmatory factor analysis models (measurement
models) were arranged sequentially as per the conceptual model in figure 2.8 (chapter 2). All
items together with their error terms are shown in figure 4.7. This constitutes the initial

consolidated SEM model.
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Figure 4.7: Detailed initial SEM model
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The initial model was used to test the hypotheses, with results as shown in figure 4.8 and
tables 4.29 and 4.30. Basically, a version of t-test was employed which uses critical ratios

from the SEM. The direction and importance of the relationship is determined by the

magnitude of Beta.
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Table 4.29: Model fit index for initial model

Chi-square 865.495 (df: 572, p: 0.065)
CMIN/DF 1.513
RMSEA 0.055
GFI 0.789
AGFI 0.755
TLI 0.947
CFI 0.952
NFI 0.890

Although the NFI is below an acceptable value, as the results indicate, the RMSEA and CFI
represent a good approximation of the data, with RMSEA <0.08 and the CFI demonstrates an

acceptable value and therefore suggests the data fits the model.

4.17 Testing of hypotheses

As mentioned in section 4.13, because of high correlation between financial performance and
market performance, a second order construct for firm performance consisting of both
financial and market performance was conducted. This means that the initial 8 underlying
latent constructs were reduced to 7 during the process of CFA. Therefore, the 15 hypotheses
in table 2.9 were reduced to 12. The results of the hypotheses tests are shown in table 4.30.
All the hypotheses that were supported at p< 0.05 are labelled “Yes” in the support column.
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Table 4.30: Hypotheses testing

Hypotheses no. Estimate S.E. C.R. P Support Beta
Hla C7< EI 0.188 0.086 2.188 0.029 Yes 0.200
H1b C8< EI 0.145 0.088 1.661 0.097 No 0.157
Hlc C7< HIR 0.191 0.069 2.770 0.006 Yes 0.237
Hld C8< HIR 0.075 0.070 1.067 0.286 No 0.094
Hle C7¢ COR 0.417 0.122 3.408 ok Yes 0.406
H1f C8< COR 0.200 0.129 1.544 0.123 No 0.196
H2a C8< C7 0.270 0.099 2.723 0.006 Yes 0.272
H2b C9< C7 0.267 0.087 3.071 0.002 Yes 0.257
H3ab PERF< C7 0.193 0.084 2.284 0.022 Yes 0.250
H2c C9< C8 0.382 0.087 4.391 ork Yes 0.366
H3cd PERF& C8 0.145 0.086 1.683 0.092 No 0.187
H3ef PERF< C9 0.163 0.082 1.997 0.040 Yes 0.219

*#* Significant at p <0.001 level

The standardised regression weights (Beta values) for the twelve hypotheses are shown in

table 4.31. Beta values range from 0.094 to 0.406.

Table 4.31: Standardised regression weights for constructs

Electronic integration—> Information sharing 0.200
Electronic integration=> SC Coordination 0.157
Human IT resources—> Information sharing 0.237
Human IT resources=> SC coordination 0.094
IT Complementary org resources—> Information sharing 0.406
IT Complementary org resources—> SC coordination 0.196
Information sharing—=> SC coordination 0.272
Information sharing—> SC responsiveness 0.257
Information sharing—> Firm performance 0.250
SC coordination—> SC responsiveness 0.366
SC coordination—> Firm performance 0.187
SC Responsiveness—> Firm performance 0.219
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Figure 4.8: Initial model to test hypotheses
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4.18 Discussion of hypotheses tests

The following section comprises a discussion relating to the hypotheses which were tested.

4.18.1 Electronic integration

Hla: Electronic integration is positively related to information sharing.

HIb: Electronic integration is positively related to SC coordination.

Electronic integration which in this study particularly focuses on electronic information
transfer has three sub-scales each relating to information transfer for 1) coordination of
decision and operation integration, 2) managing transaction risk (information sharing) and 3)
managing transaction risk (monitoring and control). Hypothesis Hla was accepted and

hypothesis Hlb was rejected. The results indicate that electronic integration has a direct
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positive influence on information sharing but not on SC coordination. This means that the
level of electronic information transfer between a firm and its supply chain partners provide a
closer integration between a firm and its SC partners for sharing information. However, the
results do not support that this electronic integration also has a direct positive effect on

coordination activities between a firm and its SC partners.

4.18.2 Human IT resources

Hlc: Human IT resources are positively related to information sharing.

Hl1d: Human IT resources are positively related to SC coordination.

Human IT resources in this study, including technical skills and managerial knowledge, have
been regarded as important IT capabilities in prior studies (Bharadwaj 2000). Hypothesis Hlc
was accepted and hypothesis H1d was rejected. The results indicate that human IT resources
have a direct positive impact on information sharing but do not have the same direct impact

on SC coordination.

4.18.3 IT Complementary organisational resources

Hle: IT Complementary organisational resources are positively related to information

sharing.

HIf: IT Complementary organisational resources are positively related to SC coordination.

IT complementary organisational resources refer to organisational resources which are
complementary to IT infrastructure and B2B integration. IT Complementary organisational
resources in this study comprise three components namely, IT integration strategy, CEO
commitment and customer orientation. Hypothesis Hle was accepted and hypothesis H1f was
rejected. Therefore, the results show that IT complementary organisational resources were

positively related to information sharing but not to SC coordination.
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4.18.4 Supply chain channel capabilities

H2a: Information sharing is positively related to SC coordination.
H2b: Information sharing is positively related to SC responsiveness.

The findings indicate that both hypotheses H2a and H2b were accepted. This reveals that
information sharing with the support of IT capability has a direct positive influence on SC
coordination and SC responsiveness. This result supports the work of Bowersox, Closs &
Stank (1999) who propose that information sharing directly contributes to channel

capabilities such as coordination and responsiveness of the partnership.
H2c: SC coordination is positively related to SC responsiveness.

Hypothesis H2c was accepted. This implies that SC coordination with the support of
information sharing has a direct positive association with SC responsiveness and illustrates
that SC coordination enhances SC responsiveness by helping channel partners accommodate

market changes or customer requests in a timely manner.

4.18.5 Firm performance

H3ab: Information sharing is positively related to firm performance.

The results show that hypothesis H3ab was accepted. This suggests that information sharing
has a direct positive influence on a firm’s performance. In other words, IT capabilities help
partners share more information, as information sharing improves their efficiency in
gathering accurate, necessary and timely data (Rogers, Daugherty & Stank 1993). Therefore,
this improvement in information sharing has a direct positive impact on market and financial
outcomes such as profitability, return on investment (ROI), cash flow from operations, total

cost reduction, sales growth, market share, market development and customer service level.
H3cd: SC coordination is positively related to firm performance.

The results indicate that hypothesis H3cd was rejected. This illustrates that SC coordination
does not have a direct positive influence on a firm’s performance. Coordination with supply
chain partners encompasses the coordination of materials, money, manpower and capital

equipment from order taking to order follow-up (Sahin & Robinson 2002). The results reveal
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that IT capabilities indirectly through information sharing does not increase and improve firm

performance through SC coordination.
H3ef: SC responsiveness is positively related to firm performance.

The findings clearly demonstrate that hypothesis H3ef was accepted. This shows that SC
responsiveness has a direct positive influence on a firm’s performance. This means that IT
capabilities directly through information sharing and indirectly through SC coordination have
a positive influence on SC responsiveness. As a result, SC responsiveness, which refers to a
firm’s quick and effective cooperative reaction to changes in the environment and market, has
a direct impact on a firm’s market and financial outcomes such as profitability, cost reduction

and customer satisfaction.

4.19 Examining the model (final best-fit model)

The respecified model is shown in figure 4.9. The weak relationships (beta<0.2) were
removed to provide a better fit. Additionally, the standardised residuals for q9 and q32 were
too large (>2.58) therefore these variables were removed (Byrne 2001). Eventually, a
reasonably better fit was obtained as shown in the model in figure 4.9 and tables 4.32 and

4.33.
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Figure 4.9: Final best-fit model
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Table 4.32: Model fit index for final best-fit model

Chi-square ~~ 770752(df:509,p:0.051) |
CMIN/DF 1.514
RMSEA 0.055
GFI 0.803
AGFI 0.769
TLI 0.950
CFI 0.957
NFI 0.899

Results revealed that the data fits the model (x2 (509): 770.752, p: 0.051). The model fit
indices were improved. CFI = 0.957 and NFI= 0.899 were all better than the initial model. As

mentioned, the hypotheses with beta under 0.2 were removed to provide a better fit.

Therefore, the 12 hypotheses in the initial model were reduced to 8. All hypotheses are

supported. Summary of testing hypotheses results provided in table 4.33.
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4.20 Summary of the hypotheses test for the research model

A summary of testing all research hypotheses results is provided in table 4.33.

Table 4.33: Summary of testing hypotheses results

Hypothesis Results

Electronic integration is positively related to information sharing. Supported
Electronic integration is positively related to SC coordination. Rejected
Human IT resources are positively related to information sharing. Supported
Human IT resources are positively related to SC coordination. Rejected

IT complementary organisational resources (IT integration strategy, CEO commitment Supported

and customer orientation) are positively related to information sharing.

IT complementary organisational resources (IT integration strategy, CEO commitment Rejected

and customer orientation) are positively related to SC coordination.

Information sharing is positively related to SC coordination. Supported
Information sharing is positively related to SC responsiveness. Supported
SC coordination is positively related to SC responsiveness. Supported
Information sharing is positively related to firm performance. Supported
SC coordination is positively related to firm performance. Rejected

SC responsiveness is positively related to firm performance. Supported
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4.21 Summary

The overall objective of this chapter was to obtain has been to obtain support for the
hypothesised models by statistically testing them. The choice of SEM as the main technique
used to test the hypothesised models has also been discussed. The initial model was used to
test the hypotheses and was then modified to provide a better fit with the data. The analysis
revealed that electronic integration, human IT resources and IT complementary
organisational resources all have a direct positive impact on information sharing but not on
SC coordination. Information sharing has direct positive influence on SC coordination and
both of them have a positive impact on SC responsiveness. The results also reveal that
information sharing and SC coordination can improve and have positive impact on a firm’s

performance which in this study is represented by financial and market performances.
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Chapter Five

Conclusion, Discussion and Recommendations

5.1 Introduction

The previous chapter analysed the quantitative data obtained from the survey questionnaire’s
results. This chapter begins with an overview of the research objectives and the gap in the
literature in relation to the business value of IT in supply chain relationships. It then provides
a summary of research key findings and discussion, major contributions to theory, practice
and managerial implications, limitations of the research and, finally, recommendations for

future research.

5.2 Research overview

Rising global competition, shifting power to customers, a changing marketplace and a
growing dependence on information and communication technology are compelling
companies to re-evaluate how best to leverage the functions, processes and relationships that
support their businesses and improve their performance (Ireland 1999). Information
communication technologies seem to have had a considerable impact on business
performance in recent decades. However, research investigating the value gained from these

entities coupled with other firm resources is still underdeveloped and problematic.

The emergence of electronically enabled supply chains has changed both the quantity and the
velocity of information flowing among supply chain partners. Electronically enabled supply
chains use information technologies, such as electronic data interchange (EDI) and the
Internet (e.g. email and web site), to enable and enhance supply chain processes, creating
efficiencies in the flow of materials and goods (Yao, Palmer & Dresner 2007). Although a
variety of advantages of B2B communication technologies are mentioned in the literature,
several high-profile e-business initiatives fail to deliver superior performance results (Eng

2004). Referred to as “IT productivity paradox”, IT investments often yield negative or zero
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returns, posing a challenge for supply chain partners attempting to deploy e-business
technologies effectively (Dehning & Richardson 2002; Osmonbekov, Bello & Gilliland
2009). For example, in a study by (Kettinger et al. 1994), 24 out of 30 firms reported negative
results of IT investment on market share or profits within five years of IT deployment.
Another study of retailers by Powell and Dent-Michallef (1997) also found no effect of both
in-store IT and beyond-store IT on overall store performance. Furthermore, the recent
disappointing results of IT investment raise questions about the critical role of IT within a

firm or supply chain (Kim, Cavusgil & Calantone 2005).

In recent years, the numbers of studies about the impact of IT on supply chain relationships
and performance have increased. Some related issues are discussed in different disciplines
such as in marketing (Kim, Cavusgil & Calantone 2006), supply chain (Sanders 2005),
information system (IS) (Rai, Patnayakuni & Seth 2006) and strategy literatures (Kim &
Mahoney 2006). On the other hand, empirical evidence on this issue is still fragmented and a
comprehensive conceptual framework to integrate different theoretical perspectives is lacking
in the literature (Gunasekaran & Ngai 2004). In particular, there is a lack of academic
investigation on how and why information technology can improve supply chain

relationships and consequently lead to performance gains.

This study explores the role of IT in channel relationships and firm performance in the
context of electronic integration between a firm and its SC partners, seeking plausible
explanations for the IT paradox in the literature. The aim of this study is to conceptualise and
investigate the issues related to business value of IT in SCM. Although prior research has
demonstrated that IT usage does have beneficial performance and productivity impacts,
theoretical frameworks are yet to explain how and why this usage enhances firm
performance. Thus, the goal of this thesis is to extend current knowledge on whether and how

IT usage in supply chain channel capabilities impacts firm performance.

172 |Page



5.3 Addressing research questions and the key findings

This section reviews and addresses the research questions using the key findings from the

previous chapter.

1. Whether and how the IT capabilities interact with supply chain channel capabilities create

competitive advantage?

This study provides supporting evidence to the conceptual and prescriptive literature about
previously inconclusive statements regarding the I'T productivity paradox and the relationship
between information technology utilisation and a firm’s competitive advantage. The results
show that a higher level of information technology utilisation (IT capabilities) lead to a
greater level of SC responsiveness through two main inter-organisational capabilities
(information sharing and SC coordination). The results suggest that supply chain capabilities
are able to transform IT-related resources into higher value for a firm. By embedding IT into
a company’s supply chain systems and processes, the company is capable of enhancing
channel specific assets using effective information sharing with supply chain partners. This
improvement in information sharing increases and improves effectiveness of SC coordination
activities between a firm and its supply chain partners. A superior level of SC channel
capabilities provides an information advantage over competitors through gaining access to
and even integrating knowledge from multiple sources that are not available when acting
alone. The improvement in SC channel capabilities (information sharing and SC
coordination) using IT enables industries dealing with innovative products, to learn and
respond to market changes better and quicker (SC responsiveness) than other supply chains

(competitors).

2. Whether and how the IT capabilities interact with supply chain channel capabilities

enhance firm performance?

The empirical analysis examines the association between superior IT capability and superior
firm performance and finds the relationship to be positive. The empirical findings show that
IT capability is generated from resources that are not easily imitated or substituted.

Supporting mechanisms such as alignment between IT strategy with business strategy, IT
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technical skills and managerial knowledge, being customer orientated and CEO (top
management) IT support and commitment along with electronic integration between a firm
and its SC partners allow firms with high IT capability to achieve and sustain superior
performance. The analysis suggests that information sharing and supply chain responsiveness
among industries dealing with innovative products, can enhance firm performance directly
with the help of IT capability. However, the results of this thesis do not support the direct
relationships between supply chain coordination and firm performance. Although the results
show that IT capabilities increase and improve effectiveness of SC coordination activities
indirectly through information sharing, this does not lead to enhancement in firm
performance through SC coordination. This means that, these industries without providing
the effective coordination platform and processes for using IT and IT capability are unable to

enhance firm performance through SC coordination.

5.4 Discussion of the main findings

This section provides a detailed discussion of the result of this study by comparing the major

findings to the extant literature.

5.4.1 Impact of IT capabilities on information sharing and SC coordination

5.4.1.1 Electronic integration

Electronic integration can be defined as “the integration of business processes of two or more
independent organizations through the exploitation of the capabilities of computers and
communication technologies’ (Venkatraman & Zaheer 1994). Electronic integration
encompasses a range of inter-firm channel activities from loose transaction activities to
tightly coupled ERP to ERP connections to facilitate activities such as collaborative demand
planning and fulfilment (Chatterjee, Segars & Watson 2006; Mukhopadhyay & Kekre 2002)
and therefore can show varying results on business processes and structures in supply chain

relationships.

The results of this study indicate that electronic integration, and particularly electronic
information transfer of supply chain related activities between a firm and its SC partners, has
a direct positive impact on information sharing. These results support previous studies such

as those by Kim, Cavusgil & Calantone (2006), Wu et al. (2006) and Auramo (2005)
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pertaining to the informational benefits of IT on information sharing among supply chain

members.

In general, the informational benefits of electronic integration are categorised into
information access, information quality and information flexibility (Mirani & Lederer 1998).
Enhanced information access provides supply chain decision makers with easier and/or faster
access to internal and external information. Information quality makes the available
information more reliable, accurate and useful. It improves the value of information for
strategic planning and operational control. Information flexibility helps decision makers to
easily manipulate the content and format of retrieved information (Mirani & Lederer 1998).
With the help of electronically enabled supply chains, companies are able to overcome
information asymmetries by making information more visible to market participants, leading

to relationships being less subject to opportunistic behaviour (Yao, Palmer & Dresner 2007).

According to the European e-business report in 2004 (cited in Mohamed 2008), the major
objective that drives companies (regardless of their size) to implement e-business is
increasing the efficiency of business processes such as reducing processing costs in relation
to commercial transactions. Nevertheless there have always been debatable issues in e-
business investment related to higher fixed costs for technology implementation and
maintenance among small sized companies. A recent study in Europe indicates that larger
companies which can afford more powerful solutions are more likely to take advantage from
efficiency gains. In the innovation diffusion literature, firm size is one of the most important
factors which was studied (Zhu, Kraemer & Dedrick 2004). Therefore, several important
aspects of the organisation are related to firm size such as resource availability, decision

agility and prior technology experience (Zhu & Kraemer 2005).

In terms of the impact of electronic integration on SC coordination, the results reveal that
electronic integration does not have a direct positive impact on SC coordination. Participants
in the SC professionals’ interviews (Appendix 4) disclosed some of the limitations and
boundaries in relation to direct positive impact of electronic integration on SC coordination in
an Australian context. Some of these limitations are related to factors such as firm size (small
size with minimum level of IT resources, knowledge and experience) and costly process
change for implementing B2B communication technologies.
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Sanders (2007) suggests that coordination is not synonymous with usage of e-business
technology. Coordination is a result of human interactions which can only be supported by
IT, but not replaced. There is also evidence from the literature suggesting that adoption and
integration of both traditional (e.g. electronic data interchange) and emerging (e.g. Internet
based) technologies depends on factors such as structure, strategic alignment, financial
resources, levels of environmental uncertainty, pressure from trading partners and the
difficulty of many integration projects (Fawcett & Magnan 2002; Patterson, Grimm & Corsi
2003; Power & Simon 2004).

Additionally, it is highlighted that the degree to which processes have been integrated with
SC partners has a direct link to effective applications of B2B communication technologies by
a company (Cagliano, Caniato & Spina 2003). There is a particular emphasis on the
significance of combining the practice of sharing information (e.g. making data and
information available and accessible) with SC partners, with the capability to share (e.g.
actual technological integration) (Garcia-Dastugue & Lambert 2003). Hence, as B2B
communication technologies are applied more widely among SC members, and process
integration with SC partners is more readily enabled, the governance structure defining these

relationships comes into focus (Power & Singh 2007).

There are a number of choices which a firm has in relation to the type and nature of
relationships it intends to have with its SC partners. The “arm’s length” model has been often
followed in supplier relationships by using multiple vendors, constant price reviews and
short-term (or minimal) commitments. The rationale for this approach has been to contradict
what Porter has explained as sources of bargaining power of suppliers (Porter 1998; Porter &
Millar 1985). This approach has found theoretical rationalisation in the use of markets as
governance structures reducing the potential for opportunism on the side of SC partners
(Williamson 1975). In contrast, the partner model in the context of supplier relationships
supports the sharing of information (and/or assets) between SC partners, leveraging areas of

common interest and combined competitive advantage (Power & Singh 2007).

B2B communication technologies, especially emerging Internet enabled technologies, are
promoted as being a critical factor enabling companies to integrate disparate legacy systems
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(Kim & Narasimhan 2002). On the other hand, these technologies can create an increased
need for further integration (Croom 2001). Using perspective of transaction cost economics,
these issues could be considered as coordination costs relating to developing new or adoptive
governance structures. The problem this creates is that companies implementing these
technologies are faced with an increasing requirement to connect disparate systems across
functions and/or between SC partners, or be faced with significant constraints on potential
results. As companies assign more resources to the integration of legacy systems, it can be
expected that they will also be faced with limitations inherent in the integrity, timeliness and
accuracy of existing data. The assumption that utilisation of these technologies in electronic
integration will decrease transaction costs, for example, by neutralising information search

and access costs which may as a result be seen to be simplistic (Power & Singh 2007).

It is argued that the need to link systems and ensure quality of data for using B2B
communication technologies is the need to re-engineer processes (Mohanty & Deshmukh
2000; Reutterer & Kotzab 2000) or even to develop new structure and business models
(Bruce, Daly & Towers 2004). The relationship between use of new technological forms and
structural change within companies could be understood as creating a positive reinforcing
loop where greater levels of usage lead the requirement for more essential change to
governance structures, possibly increasing transaction costs (at least in the short term) (Huber

1990).

5.4.1.2 Human IT resources

Technology cannot operate in a vacuum. Adequate and competent technical skills and
knowledge are necessary for managing and leveraging advanced B2B communication
technologies. In previous studies, human IT resources including technical skills and
managerial knowledge have been considered as essential IT capabilities (Fink & Neumann
2007). Byrd and Turner (2001) determined that IT professionals with higher technical and
managerial skills led to better IT infrastructure flexibility, a feature of strategic importance to
IT and business managers (Byrd & Turner 2000). They also determined that these skills
enhanced the competitive advantage in main business management areas (Byrd & Davidson
2003). Harkness, Kettinger and Segars (1996) found that Bose Corporation had to improve
the depth and scope of the skills of its IT employees in order to develop an integrated
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infrastructure for better supply chain relationships. Mata, Fuerst and Barney (1995) noted that
the skills of the IT professionals were essential in order to maintain a sustained competitive

advantage for an organisation’s IT resources.

From a RBV standpoint, several studies have found that human IT resources are rare and
difficult to acquire and therefore could be a source of a firm’s competitive advantage. For
instance, in empirical research by Kim, Cavusgil and Calantone (2006) in the supply chain
context, the accumulation of internal IT skills and knowledge in the company enhances inter-
firm coordination and information exchange directly. Hence, in this study, human IT
resources is considered as the main IT capability which can help companies successfully

manage their supply chain activities and achieve greater business value.

The results show that human IT resources have a direct positive impact on information
sharing. Determining effective IT systems and technologies, establishing IT platform, and
developing, upgrading and maintaining IT systems and the company’s web site are some of
the factors which were mentioned by the participants in the SC professionals’ interviews. The
results also reveal that human IT resources do not have a direct positive impact on SC
coordination. Most participants in the SC professionals’ interviews cited various issues and
barriers associated with the direct impact of human IT resources in their SC coordination
activities. These issues include the high cost related to establishing advanced IT systems and
technologies in their companies, the process change (or structure change) difficulties, lack of
support in using effective IT technologies with external parties, and lack of appropriate IT
corporate policy in providing services (technologies) which are required for their current SC

operations.

IT usage intensity in supply chain relationships is one of the factors that may influence a
firm’s technology adoption for operations (Zhang & Dhaliwal 2009). This encompasses all
types of IT usage by a firm’s partners, suppliers, customers and competitors when the
technology is adopted and deployed for various supply chain operations. Greater IT usage
intensity in supply chain relationships entails greater technological readiness (Zhu &
Kraemer 2005) in relation to both technology infrastructure and human IT resources. This can
make it easier for a particular firm to adopt new technologies to deal with its SC partners.
Zhu et al. (2006) argued that the trading community influence is a main driver of SC
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relationships effects which is a determinant of B2B communication technologies. Due to the
increased use of IT among players in the SC, firms need to deal with heavier normative
pressure to adopt technology applications with SC partners for a better return on technology
investment and effectiveness (Teo, Wei & Benbasat 2003). As a result, the higher the IT
usage by industry players, the more likely will be a firm’s external diffusion of technology

for supply chain operations (information sharing and SC coordination).

According to Asproth and Nystrom (2008), there is a gap between the maturity levels of
enterprises and their use of IT. Technologically mature enterprises utilise the technology in a
natural way and the technology is, in some sense, experienced as being seamless. For
example, the users are focused on the aim of communication for the purpose of SC
integration rather that accumulation of ongoing units of technology such as web cameras,
microphones, communication programs, chat functions and so on. Asproh and Nystrom
(2008) also identified some of the issues enterprises have in using Internet communication
technologies with external partners such as unclear communication strategy or lack of
company involvement in the Internet challenge, for instance, poorly matured web sites and
absence of strategy pertaining to usage of the Internet in a strategic manner, organisational

change and the increased importance of updated web sites.

The results show that the majority of respondents (64.5 percent) had fewer than 50
employees. Hence, small and medium sized companies (SMEs) have relatively lower levels
of finance and human resources and capabilities for investment and using communication
technologies in relation to their SC partners. Some of these companies have minimum IT

staff or have already outsourced their human IT to IT solution providers.

Evidence from previous literature on using IT in SMEs revealed that small companies are far
less likely to use new technologies than larger firms. Levy, Powell and Yetton (2001)
emphasise that few small sized companies make innovative uses of Internet technologies.
According to Baines and Weelock (1998), they often rely too heavily on family members
rather than exploit others’ skills and expertise in relation to using technology. Mehrtens,
Cragg and Mills (2001) found that there are three key factors that influence small sized
companies’ decisions about e-business technology investment: perceived benefits,

organisational readiness and external pressures (Harland, Caldwell, Powell & Zheng 2007).
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Based on the findings, email and the Internet are the most common communication
technologies which are used by companies in the survey sample. All of the participants use
email and 79.3 percent use web sites for publishing product and services information.
According to Konh and Maguire (2004), information integration applications such as ERP are
less suitable to small sized companies which tend to integrate tactical and cultural knowledge
rather than explicit knowledge. On the other hand, the stand-alone web sites for conveying
product and services information were designed as one-way communication (pushing
information). Communication through e-mail should possibly be preceded by a face to face
meeting if the contact is to remain and long-term collaboration is to be established. To be
effective, personal meetings should have a clear reason and should end with a plain contract.
The contract must also include questions to be addressed at the next meeting, and meetings

must be documented (Asproth & Nystrom 2008).

5.4.1.3 IT complementary organisational resources

5.4.1.3.1 IT integration strategy

IT scholars, consultants and executives have universally indicated that companies should
integrate IT with overall strategic planning efforts (Holland, Lockett & Blackman 1992) and
therefore include IT integration strategy as a potential advantage producing complementarity
(Powell & Dent-Micallef 1997). Clemons (1986) suggests that “the importance of selecting
strategic opportunities, applications that are consistent with and support the firm’s strategic
objectives, requires real links between management information system and strategic
planning. It also requires the ability to seek and to recognise these strategic opportunities.”
Furthermore, Rockart and Short (1989) report that not only does planning improve IT
effectiveness but IT may also provide systems and information that can make planning more

effective, creating a symbiotic IT planning relationship.

The findings of this research indicate that IT integration strategy has a direct positive impact
on information sharing. It is argued that companies are now focusing on their strategic
planning with the objective of developing long-term plans and changes to their organisation
and in turn to improve their competitiveness. Strategic planning of IT should support the
long-term objectives of SC information sharing in relation to improving both SC coordination

and responsiveness (Byrd & Davidson 2003; Gunasekaran & Ngai 2004; Kim, Cavusgil &
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Calantone 2006).The participants in the SC professionals’ interviews cited attributes such as
improving IT effectiveness, having a more responsive and responsible IT department,
problem prevention and early detection of issues in using communication technologies, and
creating an IT platform for their supply chain relationships as positive outcomes in this

relation.

The results also show that IT integration strategy does not have a direct positive impact on
SC coordination. Some of the barriers and limitations relating to this were identified in the
SC professionals’ interviews, especially by small sized companies. Participants referred to
inadequate IT resources and infrastructure, the high cost of process change, and lower
benefits by using IT in SC coordination activities as some of the main barriers in this regard.
Furthermore, the results of these interviews showed a disparity in IT strategy between large
and small firms in using IT in SC coordination. All the large firms had more ambitious plans
for the future use of e-business technologies. In comparison, small sized firms stated that e-

business was not even in their long-term horizon and vision.

Soliman and Youssef (2001) propose that an IT strategy should identify the aims, goals and
context of the application; these choices should be aligned with other organisational and
managerial choices, and should be integrated with the organisation’s processes. For example,
it is argued that IT will facilitate quick partnership formation by making available the right
information and hence developing a virtual enterprise. Organisational restructuring may be
necessary if a company decides to set up an enterprise resource planning (ERP) system (such
as SAP and Oracle) with the objective of establishing an effective supply chain. There are
also other potential implications which influence IT integration strategy such as investment in
IT and re-engineering business process, technology position and employee relations, and
workforce characteristics (Gunasekaran & Ngai 2004). The issue of societal implications and
knowledge management should be given due consideration in developing strategic planning
for IT in SC relationships. However, it is important to prioritise strategic dimensions that

influence IT in SCM, taking into account the structure of individual organisations.

Furthermore, a 2007 OECD report shows that despite significant recent increases in Internet
sales in many countries, total business-to-customer plus business-to-business Internet
commerce only represented 2.2 percent of turnover in Australia, 1.3 percent in Canada and

ranged from 0.01 to 17 percent in European countries (Walker & Harland 2008).
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Gunasekaran and Ngai (2004) stated that the main reason for strategic ambiguity and time
frame for investments in IT in B2B relationships is the lack of understanding of the business
processes and justification for a suitable IT system for SCM. Kardaras and Karakostas (1999)
recommend the use of fuzzy cognitive maps as an alternative approach to existing strategic
information systems planning models. This is a helpful tool to facilitate creativity and
synergy, to develop consensus and win commitment from those on whose actions the
organisation’s future defends. However, such tools should be user friendly and should have
significant commitment from the management while implementing the recommendations

made using the tools (Gunasekaran & Ngai 2004).

5.4.1.3.2 CEO commitment

CEO commitment (top management support) has been investigated in many areas of IT
implementation and IT value research and has long been acknowledged as a main
determinant of success. The importance that top management executives place on IT
implementation and usage is reflected in many ways. For example, top management support
and involvement could be considered by the level of funding for using IT in electronic
integration with external parties. It may also encompass the facilitation of advanced
technology transfer throughout the firm. In fact, several IT studies have indicated the
significance of top management executive support in the implementation, use and success of
IT between a firm and it supply chain partners (Byrd & Davidson 2003; Cash, McKenney &
McFarlan 1992).

In the context of SC relationships, support from the senior (top) management is necessary to
ensure benefits from IT, as it is strategically important. This is because a good understanding
of the senior management regarding the various types of benefits to be gained encourages
their commitment to IT. Companies in which senior management commitment to IT is strong
generally allocate sufficient amount of financial and manpower resources to support

electronic relationships (Bouchbout & Alimazighi 2008).

The results show that CEO commitment for IT implementation and usage has a direct
positive impact on information sharing between a firm and its SC partners. Participants in the

SC professionals’ interviews pointed out many areas which depend on commitment of the
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CEO. Such areas include importance of top management in providing IT resources (financial
and manpower resources), support for establishing and transforming IT systems and

applications, and setting IT direction for using IT technologies with SC partners.

However, in terms of the impact of top management support relating to SC coordination, the
results do not support this hypothesis. It is important to note that the effectiveness of B2B
communication technologies has a direct link to process integration between a firm and its SC
partners. In other words, superior benefits from IT can be achieved when proper changes in
business processes are introduced in combination with IT (Power & Singh 2007).
Consequently, process changes may affect job responsibilities and even organisational

structure and hence cannot be initiated without full support from senior management.

Moreover, it is difficult to gain IT benefits when SC partners are reluctant to use B2B
communication technologies. Hence, management support is essential to convince SC
partners to embrace IT and make essential changes in the inter-organisational workflow. It
should also be mentioned that resistance to change may hold back the implementation of any
new system. Within the company, organisational culture — especially at a senior level —
should support cooperation with external entities. On the outside, effective use of IT needs
the acceptance and cooperation of SC partners (Bouchbout & Alimazighi 2008; Gunasekaran

& Ngai 2004).

The results of the SC professionals’ interviews show that there is different attitude between
top managers in large sized and small sized companies in relation to support and involvement
in using IT technologies in their SC coordination activities. Although all participants from
large sized companies mentioned their top managers’ positive attitude and complete support
in this relation, those from small sized companies believed that using IT in SC coordination
activities is very time consuming, expensive, not relevant and the results are intangible,

therefore their top management does not support these projects.

Harland et al. (2007) identify concern about additional investment requirements, short-
termism and lack of vision of small sized company owner/managers and lack of
understanding about potential benefits as some of the issues in this regard. Furthermore, some
previous studies have highlighted that smaller businesses are often less aware of the full
potential benefits of B2B e-commerce technologies. Beyond lack of awareness, small sized
companies have been shown to exhibit a greater uncertainty about the benefits of IT adoption
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than larger firms (Harland et al. 2007; Salmeron & Bueno 2006), which impacts on their
motivation to invest in B2B communication technologies. Owner/managers of small sized
companies tend to lack vision for the potential contribution of IT to attain competitive

advantage (Cragg, King & Hussin 2002).

5.4.1.3.3 Customer orientation

The importance of customer orientation is noticeable in almost every industry, and its
positive impact on business performance has been widely acknowledged (Jaworski & Kohli
1993). Customer orientation has been specified as an organisation’s ability to adequately
understand target buyers with the aim of continuously creating superior value for them (Wu,
Mahajan & Balasubramanian 2003). Alternatively, it has been defined as the implication of a
continuous, proactive disposition towards meeting customers’ need. An important part of
customer orientation is sensitivity to and foresight about the main forces that shape a market
and an industry. A customer oriented firm is more ready to anticipate future customer
requirements and have a long-term vision (Min, Mentzer & Ladd 2007). It is likely to have a
more proactive approach towards the implication of new technologies, including those related

to managing supply chain relationships.

As the results of this study indicate, customer orientation has a very important role (direct
positive impact) in increasing information sharing between a firm and its supply chain
partners by using IT technologies. In the SC professionals’ interviews, all of the participants
supported this positive relationship and noted different elements such as the requirement for
providing on-time and accurate information for their customers (importance of visibility and
transparency for customer), the requirement of having closer integration with customers, and
better understanding of customer demand and the critical role of using customer feedback in

business model and decision making processes.

The results of this study, however, do not support the direct positive impact of customer
orientation in improving coordination activities between a firm and its SC partners by using
IT technologies. Although most of the participants in the SC professionals’ interviews
indicated the importance of customer orientation and its positive impact on their SC
coordination, two participants from small sized companies had opposing views. One
mentioned that, because of their business characteristics such as amount of quantity order,
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customer orientation does not have a direct positive impact on their type of relationships with
their supply chain partners. The other participant believed that top management’s role and
their strategic decisions are more important than customer orientation in their type of

relationship with supply chain partners.

In the literature it is emphasised that customer dominance and strategic focus are the two
major factors that motivate companies to invest in IT. Customer relationship and customer
pressure appear to play a critical role in IT utilisation (Harland et al. 2007; Min, Mentzer &
Ladd 2007; Yasin, Czuchry Gonzales & Bayes 2006). It is argued that the lack of customer
pressure to implement e-business in order to improve SC responsiveness has a significant
impact on the motivation for using e-business with a firm’s SC partners. According to
Harland et al. (2007), face to face communication is still considered to be the best way of
fulfilling customer requirements and wining their confidence; the attitude still is “It’s who
you know” that secures supplier relationships. For instance, companies — particularly smaller
sized ones — preferred to purchase raw materials from recognised and trusted suppliers with
whom loyalty took precedence over price. The differences in IT adoption within supply
chains can be explained by lack of leadership to push electronic information integration
upstream. Harland et al. (2007) emphasised that, among other concerns, disincentive from
customers is a key driver for the lack of use of B2B communication technologies. This means

that if the customer pushed, companies would adopt the e-business technologies.
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5.4.2 SC channel -capabilities: Information sharing, SC coordination and SC
responsiveness

5.4.2.1 Impact of information sharing on SC coordination and SC responsiveness

Information sharing refers to the ability of a firm to share knowledge with channel partners to
serve downstream customers effectively and efficiently. Such knowledge would encompass
any changes in the business environment, for example, market and customer preferences.
Timeliness, accuracy, adequacy, completeness,, and credibility of information are among the
multiple dimensions of information sharing. In order for channel partners to utilise the
information effectively and efficiently, it should be exchanged when required. It needs to
come from a credible partner or source and in an adequate format, without missing any

elements (Mohr & Sohi 1995).

Information sharing is usually achieved through the enhanced use of information technology
or a closer integration among supply chain partners (Bagchi & Skjoett-Larsen 2003).
However, it is argued that information sharing by itself does not offer much benefit.
Alternatively, it contributes to channel capabilities such as coordination and responsiveness.
Truman (2000) and Lewis (2001) reported that channel partners share more information in an
attempt to enhance coordination. The purpose of efficient electronic linkage is to collect,
interpret, filter, store and share data through effective information sharing within and across
partners to improve efficiency in coordination activities. As an example of enhancing
responsiveness through information sharing, Bechtel (cited in Catalan & Kotzab 2003)
mentioned the requirement for precise information about real customer demand, especially
for product with shorter life cycles. Thus it is important to create transparency in the logistics
information system. With tightly coupled supply chain relations through sharing information
in real time about consumer demand and component supplies, SC responsiveness can be

enhanced.

The results reveal that information sharing has a direct positive impact on SC coordination
and SC responsiveness. Truman (2000) stated that understanding the nature of the
relationship between a buyer-supplier, its antecedents (information sharing) and its
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consequences (firm performance) is very important to managers wishing to manage their
company’s information sharing capabilities to promote productive relationships with
suppliers. Within a supply chain, the value of information sharing comes mostly from
contributing to better relationships and from facilitating improved responsiveness and
coordination. It improves relationships through the integration of SC partners’ information
systems, decision systems and business processes and therefore leads to superior performance

(Hsu et al. 2008).

It has become critical for companies to effectively communicate with their SC partners to
responsively align supply and demand. Traditionally, companies have operated in SC
environments characterised by spare information (Sinclair, Siemieniuch, Cooper & Waddell
1995), excluded classes of information (e.g. information about substitute products), imperfect
information (e.g. lack of timely information about discounts and promotions) or absence of
compatible infrastructure such as compatible software and hardware for communication
(Siemieniuch, Waddell & Sinclair 1999). These information asymmetries and lack of
information sharing lead to greater operational inefficiencies, transaction risks and

coordination costs (Clemons & Row 1992; Patnayakuni, Rai & Seth 2006).

As such, transaction risks can be decreased by sharing, monitoring and controlling
information; for example usage of performance metrics, and production and delivery
schedules (Kim & Umanath 1999). The information asymmetries can also be reduced by
sharing sale data, inventory and production, along with planning and forecasting information.
Furthermore, benefits of such coordination through information flow integration are expected
to result in reduced operating costs and improved productivity, higher revenues, asset
efficiency and improved customer responsiveness (Lee 2000; Tyndall, Partsch, Kamauff &

Gopal 1998).

5.4.2.2 Impact of SC coordination on SC responsiveness

Dyer and Singh (1998) argue that a firm needs to develop effective coordination with its
supply chain partners with the aim of maximising the potential for converting competitive
advantage into profitability. Transactions are an essential element of supply chain

relationships, and coordination activities for such transactions are critical for efficient channel
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activities (Clemons, Reddi & Row 1993). Supply chain coordination in this research is
considered as a channel capability, and conceptualised as the extent to which a company
coordinates with channel partners efficiently (Shin 1999). Coordination with supply chain
partners encompasses the coordination of materials, money, manpower and capital equipment
from order taking to order follow-up (Sahin & Robinson 2002). In other words, inter-firm
coordination ranges from the collection of product and price-related information such as
inventory level, new product launch and pricing to order follow-up activities including order

confirmation and shipment tracking.

Li and Liu (2006) note that supply chain members can benefit from a coordination of quantity
discount policies. Vendor management inventory is the other recent development, an
arrangement under which suppliers takes responsibility for maintaining stock levels at their
customers’ sites, so improving their customers’ reordering decisions (Holweg 2005). Lee
(2000) by using the computer industry as an example, described the alignment of value
adding task in some supply chains. Collins et al. (1997) explain how similar shifts in the
automotive value chain can contribute to enhanced supply chain responsiveness and general

performance by leveraging core competencies and realigning complexity.

The results show that SC coordination has a direct positive impact on SC responsiveness.
Supply chain responsiveness in this research is deemed to be the extent to which the firm
reacts cooperatively to changes in the environment and market quickly and effectively. It
elicits the dynamic nature of a company’s channel capabilities which enable it to develop and
renew its specific competencies and to better react to shifts in the environment (Kim &
Cavusgil 2009; Teece, Pisano & Shuen 1997). According to Chopra and Meindl (2001), the
aim of improving SC relationships had its roots in finding a balance between responsiveness
and efficiency by implementing better solutions compared to competitors’ strategies. Overall,
SCM entails activities such as purchase of raw material, production planning, production and
transportation in order to deliver added value to the final customer. Some of the main SCM
functions encompass sourcing and procurement, demand forecasting, inventory and
warehouse management, and distribution logistics. A company that performs these functions

effectively can deliver products quickly with lower costs than its competitors.
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5.4.3 Impact of SC channel capabilities on firm performance (market and financial
performances)

5.4.3.1 Firm performance

Firm performance refers to how well an organisation achieves its market orientation as well
as its financial goals. Li et al. (2006) noted that the short-term objectives of SCM are mainly
to enhance productivity and reduce inventory and cycle time, and the long-term objectives are

to enhance market share and profits for all members of the supply chain.

The results indicate that information sharing and SC responsiveness have a direct positive
impact on a firm’s financial and market performances. The positive impact of information
sharing on financial and market performance was highlighted by the participants in the SC
professionals’ interviews, including improving product quality, daily order quantity, lead
time, delivery schedule, production schedule and order fulfilment rate. The benefits also lead
to a reduction in demand uncertainty, reducing production waste, having a better promotional
plan and discount policy, and competitive pricing strategy. Some of the benefits of SC
responsiveness on firm performance emphasised by the participants also include: higher
product availability, product variety and customisation, improving delivery time, better

response to customer enquiries, distribution lead time and product development.

In terms of the impact of SC coordination on financial and market performance, the results of
this study do not support the relationships between SC coordination on financial and market
performance. This means that IT capability only indirectly through information sharing, is not
able to enhance a firm’s performance through SC coordination. IT resources not only take
time, financial resources and require organisational readiness (e-business readiness) to
acquire and build, but also entails associated difficulties in order to improve SC coordination
between a firm and its SC partners and consequently enhance firm performance. One of the
main issues for using IT in SC coordination is related to costs associated with changing of
existing processes to electronically enabled processes. In fact, the strong association between
application of B2B communication technologies and structural change could be interpreted as

an indication of a reduction in information search and related costs by using these
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technologies, leading to an expectation of modified coordination costs. However, this should
not necessarily be interpreted as a reduction in all costs rather a re-allocation of costs. Some
of these costs are changing because of the technologies creating a requirement for
improvements in data quality and connection of legacy systems (Davenport & Short 2003;
Power & Singh 2007). In this situation, the possibility of decreasing the cost of information
access creates conditions in which investment is needed in managing data and connecting
systems. Coordination costs would not be expected to decrease until this has been achieved at
a requisite level. Other costs are in relation to organisational structures and processes.
Overall, reduced information related costs involve primary issues concerning the interaction
of functions and how tasks are performed to be considered in order to achieve better
coordination. Therefore, the application of IT could reduce information search and related
costs, but whether this in actual fact leads to reduced coordination costs is difficult to
establish, as the imperative for change is strong. In the long term, as new structures (data,
system, process and organisational) come into effect, it can be expected that coordination

costs will be decreased (Davenport & Short 2003; Power & Singh 2007).

Finally, the findings revealed that, despite the critical roles of SC channel capabilities in
recognising the value of IT on firm performance, achieving such capabilities is not an easy
task. SC channel capabilities, as higher order organisational capabilities, represent a
company’s abilities to effectively combine resources using information based organisational
processes to serve customers (Amit & Schoemaker 1993). A higher level of knowledge
integration from multiple sources and SC partners throughout the supply chain is needed to
perform the tasks effectively and efficiently (Grant 1996). The findings suggest that electronic
integration along with human IT resources and IT complementary organisational resources
are able to facilitate the development of supply chain capabilities through information
sharing. By deploying appropriate communication technologies for supply chain
relationships, especially before they are diffused widely, firms are expected to achieve higher
efficiency than their competitors in channel activities with SC partners (Boone & Ganeshan
2001). The adoption and utilisation of B2B communication technologies for electronic
integration can improve information sharing directly and coordination between SC partners
indirectly. Due to the interdependency and connection enabled by IT, the once isolated
decision making process from upstream suppliers to the downstream customers is becoming
more intertwined (Bowersox, Closs & Stank 1999; Wu et al. 2006). Indeed, according to
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Vakharia (2002), the aim of information sharing is to ‘‘facilitate integrated and/or
coordinated decision making in supply chain’’. In addition, sharing information across the
supply chains can help firms forecast market demands better, reduce inventory costs and be

more responsive to customer orders (Lin, Huang & Lin 2002).

5.5 Research contributions

Several research contributions drawn from the results of this study are included in the

theoretical and practical contributions.

5.5.1 Theoretical contributions

The results serve to underline an important issue relevant to the application and development

of theory in a supply chain context.

1. Due to the complexity of the concept of SCM, researchers should be cautious when
applying single theories to clarify multiple interrelationships. This mono-theoretic approach
may be more beneficial to studies focusing on dyadic perspectives. Consequently, when
trying to develop, test or verify theory outside of this narrower context, a multiple theory
approach is perhaps more useful to explain the complex interplay of factors more likely to be
found in the real world (Power & Singh 2007). Therefore, this research integrates two
streams of theories and creates a conceptual framework that identifies the detailed dimensions
of IT capabilities, SC channel capabilities and firm performance. The research conceptual
model is rooted in the emergent stream of resource based view (RBV) and complemented by
transaction cost economics (TCE). This framework provides a foundation for future research.
In the future, new constructs may be added to provide more in-depth understanding of the

business value of IT in supply chain management.

2. This study contributes to the growing body of literature linking IT and the resource based
view and presents a framework for understanding how IT may be properly viewed as an
organisational capability. The research provides a threefold identification of IT resources in

terms of electronic integration, human IT resources and IT complementary organisational
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resources (IT enabled intangibles resources), and develops this notion of IT as an
organisational capability created by the synergistic combination of IT resources and other IT
complementary organisational resources. The implications of the results for transaction cost
economics theory are also notable in this study. The findings that application of B2B
communication technologies are associated with collaboration in supply chain relationships
through investment in integration systems and dedication of resources supports the
appropriateness of the inter-organisational governance structure in this context (Williamson
1991). Trust was not a dimension measured directly in this study, but is a rational

precondition for effective SC channel capabilities (Power & Singh 2007).

3. Results from this research also contribute to the literature pertaining to the business value
of IT. The fact that a particular firm invests heavily on IT does not necessarily mean that it
has an effective IT capability in B2B relationships. Given the complexity in creating a firm-
wide IT capability, in any sample of IT spenders or IT users, only a small subset of the
sample is likely to have the right IT resources in place for achieving competitive advantage.
Other firms are more likely to have incurred the expenses of IT without relative parity in IT

capability (Bharadwaj & Menon 2000).

Finally, the study provides an instrument that is valid and reliable for the context of this
research. The measurement instruments include: 1) electronic integration, 2) Human IT
resources, 3) IT complementary organisational resources, 4) supply chain channel capabilities
and 5) firm performance. All the scales have been tested using rigorous statistical
methodologies including pre-test, confirmatory factor analysis, reliability, and the validation
of second order constructs. All the scales are shown to meet the requirements for reliability
and validity and thus, can be used in future research. Such valid and reliable scales have been
otherwise lacking in the literature, and their development will greatly stimulate and facilitate

theory development in this field.
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5.5.2 Practical contributions and managerial implications

The results of this study have several important implications for practitioners. Business
managers, supply chain/logistics managers as well as IT managers or IT strategists can

potentially benefit from this research.

1. As today’s competition is changing from competing between companies to competing
between supply chains, more companies are using information technologies in the hope of
improving their SC relationships and firm’s performance. However, there are doubts about
the potential benefits from information technology utilisation. The results of this study assure
the business managers that information technology utilisation is an effective way of
competing, and electronic integration implementation does have a strong impact on

competitive advantage and firm performance.

2. By establishing the link between IT capability and superior firm performance, this study
serves to inform business managers and practitioners that firms should go beyond just
investing in IT. They should identify ways and means of creating firm-wide IT capabilities.
There is the danger of falling into what Sinkovics and Yamin (2006) call the “virtuality trap”.
Companies need to utilise different levels of electronic integration based on data consistency
and system integration to gain desired levels of control, coordination and learning among

their supply channel partners (Jean, Sinkovics & Kim 2008).

3. Information sharing using electronic linkages, if properly deployed, offers the capability of
providing significant benefits to supply chain partners on both sides of the relationship. This
means that a firm cannot only deliver cost savings to its supply chain partners, but also
improve the service it provides during reducing its own costs of operation. When a firm can
decrease its trading partners’ transaction costs whilst simultaneously reducing its own, the
entire supply channel performs more effectively (Kim & Umanath 2005). The important
point in this complex set of relationships is the degree of electronic information transfer
between the participating firms. This study illustrates why managers should invest time and
effort in assessing current and future information sharing with their supply cain partners and

align their IT capabilities accordingly.
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Additionally, information sharing seems to be a cornerstone for other channel capabilities and
firm performance. The results indicate that its influence on SC coordination, SC
responsiveness and firm performance is significant. The results also indicate that effective SC
coordination improves SC responsiveness and firm performance directly. Hence, managers
need to realise that the different dimensions of supply chain capabilities are interrelated. It is
also important for managers to understand the different roles of key channel activities in
improving firm performance (Wu et al. 2006). Moreover, a firm’s supply chain capabilities
are likely to contribute more to its performance when stemming from well-balanced supply

chain activities rather than from fragmented and imbalanced activities.

4. New opportunities for business integration between a firm and its suppliers have emanated
owing to electronic linkages. The instrument used in this study provides practitioners with
additional capabilities in the assessment of electronic integration. It enables them to isolate
and examine decision and operation integration, information sharing and/or monitoring and
control aspects of information transfer/flow infrastructure of the firm and its supply chain

partners and to strengthen the weaker links (Kim & Umanath 2005).

5. It is crucial for firms to not only pay attention to IT infrastructures, but also to complement
these with other organisational resources (human IT resources and complementary
organisational resources), in order to establish a relational embeddedness between supply
chain partners and standardised business processes in the supply chain. All IT capabilities in
companies need to be managed effectively and maintained through core IT managerial skills
and techniques. Companies should try to develop and keep their own core IT skills and
techniques instead of outsourcing to third parties. Otherwise, there is a danger of replication

from competitors and loss of competitive position (Jean, Sinkovics & Kim 2008).

Furthermore, this study particularly stresses the importance of developing strong human IT
resources. While participants in this study acknowledge the strategic value of IT, some of
them also tend to view IT activities as commodity services, and target these activities for cost
cutting. The findings reveal that strong IT capabilities enable companies to effectively
leverage IT in pursuit of firm strategies, suggesting that such a cost-focused approach to
managing IT might be dysfunctional. Managers who understand the strategic value of IT
capabilities must proactively educate senior management on the value of IT activities and
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seek the necessary funding to renew and improve these capabilities. Therefore, managers
have to develop effective resource acquisition strategies in order to maintain a valuable asset
base comprising personnel, technology and relationships to support IT initiatives. Careful
planning in the acquisition of technology platforms is required to ensure that the IT

infrastructure remains state-of-the-art (Ravichandran & Lertwongsatien 2005).

6. The results indicate that IT capabilities have an indirect impact on supply chain
coordination. This means that top managers should not assume that all investments are
equally effective. The same level of investment does not guarantee the same result. In the
complex environment of the supply chain, the successful implementation of IT enabled
coordination of projects is essentially a management problem which requires a thorough
understanding of the business conditions for all companies involved. Companies should have
the processes and procedures in place to capture the full potential of IT implementation. The
different business contexts of the individual supply chain partners have to be aligned to the
supply chain (Li, Yang, Sun & Sohal 2009). Members in the supply chain should transform
their coordination patterns and build an open and uniform framework to support IT

implementation throughout the supply chain.

Additionally, top management should investigate technology investment strategies because
investing in the wrong technology can become a competitive disadvantage. Their investment
in technology should be geared towards external integration which in turn will assist in
improving supply chain relationships. In fact, many companies still tend to consider IT
utilisation at the infrastructural and operational level, not at the strategic level (refer to IT
integration strategy). Strategic information technologies should be given top priority as they

provide building blocks for the success of supply chain channel capabilities.

7. The results highlight the critical role of supply chain partners in facilitating supply chain
integration. Effective relationships with suppliers and customers will directly lead to a higher
level of supply chain channel capabilities which in turn will lead to a higher level of business
performance for firms. This is particularly relevant as firms start to implement e-business
technologies. Firms should invest in initiatives such as training and on-site assistance with
their supply chain partners, which together with trust and good selection of supply chain
partners will offer them a better chance to succeed in on-demand e-business implementation.
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However, it important to note that the infrastructures that e-business enabled companies build
around relationships could affect traditional firms. Relationships can create barriers to
competition as suppliers and customers depend on those with whom they work on a continual
basis. This may make it crucial that traditional businesses better manage their relationships so
as not to lose suppliers or customers. This will make it easier for them to cope with
uncertainty, changing markets and visibility to greater amounts of information when they

occur in the traditional environment (Golicic, Davis, McCarthy & Mentzer 2002).

8. This research has implications for practitioners who seek to establish electronic integration
related projects through Internet technologies. While providing the means by which
companies can integrate systems and processes cost-effectively, it is clear that
implementation will increase the requirement for both structural change and closer
cooperation with supply chain partners (Power & Singh 2007). This would involve the
capability of organisations to cope with organisational restructuring, basic data and systems
management and process redesign, and to develop strong SC partner relationships

(Gunasekaran & Ngai 2004; Power & Singh 2007).

Finally, companies may have to invest in change management policies and procedures aimed
at more effective usage of B2B communication technologies. This type of structural change is
not easy or an option as a first choice for most practitioners. The disruption, associated risks
and costs of change together result in a tendency to remain unchanged (Davenport & Short
2003; Power & Singh 2007). The B2B communication technologies that enable extensive
sharing and integration of data between supply chain partners creates a situation that requires
much organisational change to provide the benefits of such integration (Power & Singh

2007).
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5.6 Limitations of the study and future research directions

Several limitations of this study may be addressed in future research, as follows.

1. The data for the study consisted of responses from single respondents in an organisation,
which may be a cause of possible response bias. Although the researcher did not find any
significant evidence for common method bias, it is possible that other types of bias including
social desirability bias could have influenced the results of the study. It is also conceivable
that the respondents’ choice of particular SC partners on which to base their answers is a
source of bias. Respondents may have chosen only those SC partners with whom they
maintained good relations and neglected to report their experiences in less successful
relationships. Future studies should compensate for this potential bias by investigating a large
number of specific relationships for each respondent. In addition, because of the perceptual
nature of the data, the reported results may generate some measurement inaccuracy. A dataset
with multiple informants could enhance the validity of the findings. Future research should
consider research designs that allow data collection from multiple respondents within an
organisation. Increasingly, IT capabilities are dispersed throughout the firm. Thus, research
that involves respondents from multiple functional areas might allow for a richer
measurement of the constructs used in this study. Furthermore, it would be interesting to
explore the effect of IT on supply chain relationships from a dyadic perspective or perhaps an
extended supply chain. Are other supply chain members’ experiences the same as or different

from those evaluated?

2. This study uses cross-sectional data and is mainly static in nature. Since the data represents
a snapshot in time, the imputation of cause-effect relationships between the constructs in the
model must be made with caution. Although the researcher established the associations
between the causing and the caused constructs statistically, the sequential relationships
between the constructs were argued by the researcher based on theory. A more profound
insight into the IT productivity paradox would arise from a longitudinal analysis of the
relationship of electronically enabled supply chain and performance using a mixed methods
approach. For example, this study could be analysed using a longitudinal approach, such as
the evolution of e-business usage and value in a dynamic context. Studies adopting a more

longitudinal focus are also essential to understanding why some firms are better at converting
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their IT investments and implementation into superior IT capability. An investigation to
identify the most important IT resources and skills is essentially an investigation to
understand the nature of superior IT performance. Such studies will yield insights into the
exact nature of IT resources, how they develop and evolve in a firm, and how they can be
leveraged for superior profit performance. The findings of this research show only the nature
of relationships between the different constructs. A more complete test of the research model
would require longitudinal in-depth case studies and comparison of survey results over an

extended period of time.

3. The constructs used in the research model are latent variables that are not directly
observable. Therefore, it is necessary to measure manifestations of constructs using
indicators. Since a large number of indicators could reflect a construct, a sampling approach
was adopted where indicators well aligned with the research conceptual definitions were
included in the measurement scales for the constructs. Given the constraints of survey length,
it is possible that the researcher may not have sampled all items from a construct’s domain.
Recognising this limitation, the researcher recommends that future research refine both the
conceptual definitions and the measurement scales for the constructs. Such incremental
modification is in the tradition of cumulative research that could build on and extend the
findings reported here. For instance, this study used only three measurement items for each
SC channel capability: information sharing, SC coordination and SC responsiveness. Future
studies may employ additional items to assess each SC channel capability adequately.
Furthermore, this study used perceived measures of market and financial performance by

managers as opposed to hard measures such as actual return on investment.

4. This research has been conducted in Australia, with the quantitative study restricted to the
membership of the GS1 organisation. The research sample is largely representative of the
FMCG industries. Whether results would be consistent in other countries and industries
would need to be verified through further research. In addition, as nearly 70 percent of the
organisations in the research sample have employee number less than 100 employees, the
results may be overly representative of relatively small and medium sized business units. This
needs to be addressed in future research. New mailing lists and research methods may be
applied to improve the limitations. It would be particularly useful to conduct a multi-country
and/or multi-industry comparison to test the influence of moderating factors such as national
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culture and industry characteristics. This would involve examining cross-cultural variances
which can occur among companies in different countries to identify, for instance, the
similarities and differences with regard to adoption profiles, the influence of regional

contexts, and the extent to which a company heterogeneity varies between countries (if at all).

5. This study has demonstrated a solid theoretical basis of the resource based view framework
in conjunction with transaction cost economics theory. It has shown the usefulness of this
framework for identifying factors that affect B2B communication technologies usage and
value. In particular, electronic integration is shown as an important link to business value.
This framework could be used by other researchers for studying specific technologies use as
well. This study focused on the impact of overarching ITs, and not on any specific IT
technologies or applications. Furthermore, previous studies have suggested many different
classifications of ITs (Kendall 1997). But regardless of classification, it can be assumed that
some ITs have a more direct and significant impact on SC channel capabilities and firm
performance for some kinds of supply chains than others. Given the high cost of IT
implementation, it may be important for future studies to consider the impact of different
types of ITs on different types of supply chains. A model for matching ITs with supply chain
characteristics is required, so that managers can more easily find the best form of IT
implementation. Future quantitative and/or qualitative research can focus on determining
which applications or IT technologies are most suitable for small or large sized companies’
business goals and dimensions of heterogeneity. In addition, future studies can identify and
investigate new solutions which address the difficulties which companies face using IT
applications. For instance, these might include novel solutions to address security concerns or

the difficulties faced in integrating software from different providers.

6. Another natural extension of this study would be to investigate factors that facilitate
electronic information transfer between the participating firms further than a single supply
channel, that is, an extension from the SC considered in this study to the entire supply chain.
Among others, organisational trust and power may be of special interest in the e-business
economy because supply chain partners naturally experience uncertainty due to the novelty of
the electronic channel (Burgess & Singh 2006; Jarvenpaa & Todd 1996). Many scholars
(Kim, Umanath & Kim 2006; Miranda & Saunders 2003) state that a continuing cooperative
relationship with other companies is based more on trust and equity than on monitoring and
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control capabilities. The various types of intervention strategies which can be used within the
network of trust and IT support relationships should be investigated. Such investigations
could use both qualitative and quantitative research methodologies for performing cost-
benefit analyses of the intended intervention strategies. Future research could also investigate
which supply chain members are most suited to use particular intervention strategies based on

company trust preferences.

7. In this study, the importance of IT (integration) strategy formulation processes combined
with the capability of the organisation to implement and manage change were found to have a
positive influence on technology related outcomes. It would be useful as a follow-up research
to examine some other specific theories in the strategic management and inter-organisational
relationships literature. In particular, the resource dependency and agency theories could be
incorporated into a similar model to test for the influence these theoretical perspectives could

have on determining information technology choice, implementation and potential outcomes.
Finally, in many ways, the electronically enabled supply chain phenomenon has only begun.

There is much yet to happen and much to be learned. It is expected that this study will

catalyse further research in the area.
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Appendices

Appendix 1: Some of the main GS1 products and services

This section describes some of the main GS1 products and services. The information
provided below is from GS1 web sites and their learning materials (GS1 Organisation 2010;

GS1 Australia 2010).
1. GS1 Bar-coding number and system (GTIN)

The barcodes and GS1 Identification System have provided benefits to consumers around the
world for over thirty years. A barcode (technically called GTIN or Global Trade Item
Number) is a number represented in vertical lines of varying widths printed on labels to
uniquely identify items. The barcode labels are read with a scanner which measures reflected
light and interprets the pattern of reflection into numbers and letters that are passed onto a
computer to retrieve original product data. A barcode enables the rapid and unambiguous
identification of products, assets, documents and people. Using a barcode can greatly reduce
human errors in data entry and processing, eliminate ambiguities caused by inconsistent

approaches to product labelling and mistakes in reading handwriting.

Barcodes were first used by supermarkets to automate the checkout process. Due to the ease
and speed the barcode provided retailers and customers, they are now used by retailers across

the world. Below is an example of a GS1 barcode.

Figure 1: An example of a GS1 barcode

97312345'021338

Source: GS1 Organisation 2010/ Learning materials

0
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The GS1 barcode offers benefits to all parties in the trading cycle by reducing costs, saving
time, and increasing accuracy and efficiency through management of the entire supply chain.

Some of the benefits are presented in table 1.

Table 1: Some of the benefits of GS1 barcodes for different supply chain players

The ability to identify =~ Automated counting The ability to order, An accurate, efficient
goods and shipments and sorting on the receive, pick and source of sales data
quickly and accurately  production line despatch goods faster,

with greater accuracy

Faster delivery of Ability to track Improved inventory Reduced
goods products through and stocktaking administration costs

manufacturing and

delivery
Fewer handling and Ability to obtain real Support for Fewer products out of
shipping errors sales data from a applications such as stock

retailer and use it to cross-docking

plan production
schedules which reflect

actual consumer

demand
Better inventory Ability to include Faster, more efficient
attribute information service at POS

such as batch numbers,
use-by dates and serial
numbers in one
barcode which can be
read by all trading

partners

Source: GS1 Organisation 2010/ Learning materials
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2. GS1 System

The GS1 System is a set of global standards, which enable the unique identification of all
trade items, processes, services, shipments, assets, companies and locations at any point in
the supply chain. The system can be used by all industries to facilitate trade by combining
unique identification numbers with data carriers (e.g. barcodes) and electronic commerce

processes.

The three main components of the GS1 System are:

e Standards numbering structures for the identification of goods, services, shipments, assets
and locations

e Data carriers (usually a barcode) to represent the identification numbers in machine
readable format

e E-Messaging standards to transmit the captured data between trading partners

The GS1 System is a universal global standard - so all users follow the same coding rules. As
a result, GS1 numbers and barcodes can be recognised by trading partners anywhere in the
world. The GS1 System is administered by GS1 global, based in Brussels. With member
organisations in over 100 countries, the integrity and compatibility of the system worldwide
is ensured. The GS1 System offers benefits to all parties (trading partners, manufacturers,
wholesalers and retailers) in the trading cycle by reducing costs, saving time, and increasing

accuracy and efficiency through management of the entire supply chain.

3. GS1 Data synchronisation

The GS1 Global Data Synchronisation Network (GDSN) is built around the GS1 Global
Registry, GDSN-certified data pools, the GS1 Data Quality Framework and GS1 Global
Product Classification, which when combined provide a powerful environment for secure and

continuous synchronisation of accurate data.

With GDSN, trading partners always have the latest information in their systems, and any
changes made to one company’s database are automatically and immediately provided to all
of the other companies who do business with them. When a supplier and a customer know

they are looking at the same accurate and up-to-date data, it is smoother, quicker and less
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expensive for them to do business together. The GDSN provides a single point of truth for

product information.

The GS1 Global Data Synchronisation Network connects trading partners to the GS1 Global
Registry via a network of interoperable GDSN-certified data pools. Within this Network,
trade items are identified using a unique combination of the GS1 Identification Keys called

Global Trade Item Numbers (GTIN) and Global Location Numbers (GLN).

There are five simple steps that allow trading partners to synchronise item, location and price

data with each other:

1. Load Data: The seller registers product and company information in its data pool.

2. Register Data: A small subset of this data is sent to the GS1 Global Registry.

3. Request Subscription: The buyer, through its own data pool, subscribes to receive a seller’s

information.

4. Publish Data: The seller’s data pool publishes the requested information to the buyer’s data
pool.

5. Confirm & Inform: The buyer sends a confirmation to the seller via each company’s data

pool, which informs the supplier of the action taken by the retailer using the information.
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Figure 2: Global Data Synchronisation Network

GLOBAL DATA
SYNCHRONISATION
NETWORK
3. Subscription :
F'-u st
GS1 Global - :
2 [H"1t |;,-- Reglistry™ 4 |I|"’c\-||| o
equest_ : Retailer/Buyer
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4. GS1 electronic product code (EPC) standards for RFID technology

EPC global is leading the development of industry-driven standards for the Electronic
Product Code/ EPC to support the use of Radio Frequency Identification, /RFID in today’s
fast-moving, information rich, trading networks. The EPC global network is a suite of tools
utilising RFID technology for automatic identification of items moving through the supply

chain. It uses the principle of the Internet to easily locate and exchange information.

The Electronic Product Code or EPC is a set of identification coding or numbering standards.
Unlike the barcodes commonly used to distinguish a can of soup from a box of chocolate chip
biscuits, the EPC can identify a specific can of soup or box of biscuits by its unique ID
number. The EPC contains no personal information. Radio frequency identification or RFID
is a technology that allows the identification of tagged items without a line of sight. It
includes a tag, a reader and a computer system. A RFID tag containing a tiny microchip (see
figure 3) and an antenna is placed on an object. Most of the RFID tags, which usually carry

information in the form of a unique serial number, require no external power.
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Figure 3: An RFID chip

An RFID Chip
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Source: GS1 Organisation 2010/ Learning materials

5. GS1 dataBar

GS1 DataBar Symbols (formerly known as RSS) can identify small items and carry more
information than the current GS1 Barcode Symbol. GS1 DataBar will enable barcode (Global
Trade Item Number (GTIN)) identification for hard-to-mark products like fresh foods, and
can carry GS1 Application Identifier such as serial numbers, batch/lot numbers and
expiration dates, which creates the opportunity for solutions supporting product
authentication and traceability, product quality and effectiveness, and variable measure
product identification. GS1 has announced a global sunrise date of January 2010 for all

scanning systems to read GS1 DataBar Symbols on any trade item.

6. GS1 net

GSlnet is the data synchronisation solution for the Australian and New Zealand community.
GS1net enables you to enter, validate, store and maintain all your product, pricing and other
related trade information in a single location. You can then easily share this global standards-
based information with the trading partners you work with, across all industry sectors, in
Australia, New Zealand and around the world. GS1net is a certified data pool that is part of a
global network, the GS1 Global Data Synchronisation Network (GDSN), a powerful
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environment for secure and continuous synchronisation of accurate data. For a glossary of
terms, refer to section ‘GSInet Concepts and Key Terminology’. GS1 Australia and New
Zealand are working with members in more than eighteen industry sectors and GSlnet is
endorsed locally across more than five of these sectors including supermarkets, liquor,

healthcare, automotive aftermarket and hardware.

7. GS1 education and training

GS1 provide training courses as well as training material, infrastructure and services to their
members. GS1 by providing classroom training sessions and online courses for their

members, allow them to get supply chain management knowledge they need for

implementing GS1 products and services more efficiently.
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Appendix 2: Characteristics of companies and interviewees’ profile (SC professionals’

interviews)
1 Small
2 Small
3 Small
4 Medium
5 Medium
6 Large
7 Large
8 Large

Email & Internet

Email & Internet

Email & Internet; Web
site for providing
products and services
information

Email & Internet; Web
site for providing
products and services
information; Web site for
conducting transactions;
Extranet; ERP (SAP);
EDI; Barcode

Email & Internet

Email & Internet; Web
site for providing
products and services
information; Web site for
conducting transactions;
Extranet; ERP (SAP);
Barcode; RFID

Email & Internet; Web
site for providing
products and services
information; Web site for
conducting transactions;
Extranet; ERP (SAP);
EDI; Barcode; RFID

Email & Internet; Web
site for providing
products and services
information; Web site for
conducting transactions;
ERP (SAP); Barcode

None Manufacturer
None Manufacturer
GS1 barcode Assembler
Manufacturer
GS1 barcode; Wholesaler
GS1 system;
GS1 data Distributor
synchronisation;
GS1 data bar;
GS1 net;
GS1 education and
training
None Manufacturer
Retailer
Barcode Manufacturer
GS1 barcode; Assembler
GS1 electronic
product code (EPC) Component
supplier
Sub-assembler
Manufacturer
GS1 barcode Wholesaler
Distributor
Retailer

SC and logistics
manager

Operations
manager

Operations
manager

National 3PL and
4PL manager

Production
manager

Logistics and
operations
manager

SC manager

Procurement and
purchasing
manager

® The sampling frame was set to include large sized companies with 200 employees or more, medium sized companies with

20 to less than 200 employees and small sized companies with less than 20 employees (ABS 2002).
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Appendix 3: Informed consent form and interview protocol

SWIN

» N E »
Research Information Statement and Informed Consent Form

Research Topic: The impact of electronically-enabled supply chains on channel relationships and
firm performance

Thank you for agreeing to participate in this PhD research. I am currently undertaking research for my
Doctor of Philosophy degree. The purpose of the research is to examine how electronic supply chain
practices can contribute to supply chain integration and firm performance.

The interview will be audio recorded (to ensure that I capture all your comments) and then be
transcribed, deleting all identifying names of individuals, organisations or places. I may use non-
attributed quotes as well as generalised statements in reporting the study.

The outcome of this study may also be published in relevant journals and conferences dedicated to
supply chain management and operations management. It is expected that these articles will be
educational and useful for the supply chain professional community.

INFORMED CONSENT TO PARTICIPATE IN RESEARCH
PLEASE READ AND SIGN:
¢ [ have read and understood the project information statement.
® All questions about the research have been answered to my satisfaction.
® My participation in the research is voluntary.

e Junderstand that I may withdraw from the research at any time and all the information I have
provided will be destroyed.

e [ agree that the interview can be audio recorded.
e [ agree that a transcript may to be made of the recording.
e [ agree that the data collected may only be used for the purposes stated above.

e [ agree that transcripts of the interviews will eliminate the names of individuals, organisations
or places to ensure anonymity, confidentially and privacy of myself and others.

Participant:

STGNALULE. ..cc.eeiiiieiiieiieeie et Date ....cccooeeviiiiiee
Researcher:

SIGNALUTE. ...c.eeiiiiiieiieieeeeeeee ettt e Date ....ccoovenieiienn
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Interview protocol/ guide

Opening
¢ Introductions of interviewer and interview participant
e QOverview of purpose of the study
¢ (Confidentiality assurance
® Permission to audiotape
Demographic data
¢ Background on organisation, industry, etc.
(See segmentation part on the next page)
Main questions

Before starting to ask the questions from the interviewee, all terms and concepts which are
related to the research model (e.g. constructs, examples) are explained briefly to the
interviewee by the researcher.

¢ Tell me about the role of electronic integration on ..... in your supply chain
relationships

(See the full list of main interview questions are provided on the next page)

Additional unplanned/ floating prompts

e How?

e Describe?

e Can you tell me more about that?

¢ Will you explain that in more detail?

¢ (Can you give me examples or tell a story of an experience about that?

¢ How does that work?

e Tell me about a time when that did not happen

The interview protocol guide followed recommendations by McCracken (1996).
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Interview questions
Segmentation questions related to profile of interviewees and the companies:
1. Job function of the interviewee
2. Which Types of B2B technologies the company uses

3. If they are a member of GS1 Australia, which types of GS1 products and services they
have implemented in their company

4. Size of the company (annual sales and number of employees)

5. Company’s role in SC

Interview main questions
IT capabilities related questions:

1(a) How and in what manner has electronic integration had an impact on information sharing
between your company and your SC partners?

(b) How and in what manner has electronic integration had an impact on SC coordination
between your company and your SC partners?

2(a) How and in what manner has human IT resources had an impact on information sharing
between your company and your SC partners?

(b) How and in what manner has human IT resources had an impact on SC coordination
between your company and your SC partners?

3(a) How and in what manner has IT integration strategy had an impact on information
sharing between your company and your SC partners?

(b) How and in what manner has IT integration strategy had an impact on SC coordination
between your company and your SC partners?

4(a) How and in what manner has your company’s top management support to IT (CEO

commitment to IT) had an impact on information sharing between your company and
your SC partners?
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(b) How and in what manner has your company’s top management support to I'T (CEO
commitment to IT) had an impact on SC coordination between your company and your SC
partners?

5(a) How and in what manner has customer orientation had an impact on information sharing
between your company and your SC partners?

(b) How and in what manner has customer orientation had an impact on SC coordination
between your company and your SC partners?

SC channel capabilities related questions:

6(a) How and in what manner has information sharing among your company and your SC
partners had an impact on your SC coordination?

(b) How and in what manner has information sharing among your company and your SC
partners had an impact on your SC responsiveness?

7 How and in what manner has SC coordination among your company and your SC
partners had an impact on your SC responsiveness?

Firm performance related questions:

8 How and in what manner has information sharing among your company and your SC
partners had an impact on your company’s performance (financial and market)?

9 How and in what manner has SC coordination among your company and your SC partners
had an impact on your company’s performance (financial and market)?

10 How and in what manner has SC responsiveness among your company and your SC
partners had an impact on your company’s performance (financial and market)?
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Appendix 4: Details of the analysis of the interviews (SC professionals’ interviews)

Prior to the interviews, the researcher explained to the interviewees the research conceptual
model and its salient features including all of the constructs and their components. All
interviewees were asked the same questions in the same order and manner. The questions

were posed in a semi-structured format. Each interview took approximately one hour.

A4.1 Data coding and analysis

Data coding and analysis was conducted using content analysis. Content analysis begins with
identifying words, sets of words or phrases that are most used by interviewees. The
researcher first read through the collected data and tagged key phrases and texts that were
relevant to those questions. Then, the collected data was examined again in detail by reading
through the text, writing down concepts and classifying number of cases into the right
categories. Information that appeared to add nothing to the analysis was discarded. This
process was undertaken manually. After data coding, frequency counts were used to give a
broad overview of participants’ views. A more in-depth analysis was later conducted to elicit

the main aspects of participants’ views.

A4.2 Interview findings

Interviews were transcribed by the researcher, immediately following each interview. Each
transcript was reviewed twice (while simultaneously listening to the interview tape), and
theme-codes were assigned to each paragraph. The information received was broadly
apportioned to the following three categories:

1- Factors that measure the impact of IT capabilities (electronic integration, human IT
resources, [T integration strategy, top management support and customer orientation)
on information sharing and SC coordination;

2- Factors that measure the impact of information sharing on SC coordination, and also
the impact of information sharing and SC coordination on SC responsiveness;

3- Factors that measure the impact of SC channel capabilities (information sharing, SC
coordination and SC responsiveness) on firm performance (financial and market

performances).
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A4.2.1 Impact of IT capabilities on information sharing and SC coordination

This section investigates the manner in which different IT capabilities (electronic integration,
human IT resources, IT integration strategy, CEO commitment and customer orientation)

impact on information sharing and SC coordination activities.

A4.2.1.1 Impact of electronic integration on information sharing and SC coordination

Question 1(a) How and in what manner has electronic integration had an impact on

information sharing between your company and your SC partners?

Question 1(b) How and in what manner has electronic integration had an impact on SC

coordination between your company and your SC partners?

All participants except participant numbers 2 and 5 supported the positive direct relationship
between electronic integration and information sharing (Question 1a). Only four (4, 6, 7 and
8) agreed that electronic integration has a direct positive impact on SC coordination.
Participants 6, 7 and 8, who were from large sized companies which utilised various IT
technologies (such as Email, Internet, Extranet, ERP and EDI) in relation to their SC partners,
indicated that sending/receiving promotion plans and sales data electronically to/from supply
chain partners improved visibility* and transparency in information sharing process, and
therefore, they (participants) were able to better manage inventory levels for themselves and
their supply chain partners. For example, participant 8 remarked:

“As I said, our suppliers get regular updates from our promotion plans and our sales data
electronically. These information exchanges via IT technology are very important for our
suppliers to manage their stock and their inventory levels and to better coordinate with their
own suppliers in order to deliver the supplies in the right quantity and at the right time to us.”
Participant 6 had this to say:

“With visibility of stocks through IT, now we can improve our stock covering days and
improve our company’s product freshness compared to before, which can reduce everyday

waste that is related to a huge cost.”

* Keywords/categories are stated in italics.
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Additionally, participant 7 noted that frequency of information sharing with supply chain
partners increased by having electronic communication (exchange of sales and production

data).

Participant 4, who was from a medium sized company which used different IT technologies
(Email, Internet, Extranet, ERP and EDI) in relation to their suppliers, noted that having
access electronically to major suppliers’ inventory levels led to increasing the amount of
accurate information sharing:

“Definitely information replaces inventory, and using the electronic data interchange system
in my company accelerated the amount of accurate information exchange between my

company and our suppliers.”

Participants 1 and 3, who were from small sized companies with low level IT usage (Email
and Internet), claimed that improving the speed of communication (faster cycle time) is an
apparent advantage of electronic communication, due to it delivering information much more
rapidly than conventional methods. For instance, participant 3 commented:

“Email and Internet has created a main difference in the way we communicate. Within
seconds, you can share your information with suppliers and customers and get responses
within minutes. We can download relevant information, make reports, send it to our suppliers

in the time period that it used to take to send a fax.”

Participant 5, who was from a medium sized company with minimum uses of IT (Email and
Internet) in relation to their supply chain partners, pointed out that using email for sending
data to their suppliers increased the quantity of information sharing. He also argued that
electronic integration alone does not have a strong impact on information sharing, because of
the traditional nature of their supply chain management which is mainly through the use of
face to face, telephone or fax for communication with their suppliers. He believes that, in this
traditional structure, key people (such as heads of procurement and purchasing) and their
contacts (with their suppliers) and experience are more important for effective information

sharing, than using IT technologies only.

Participant 2, who is from a small sized company with minimum IT technologies (Email and
Internet) in use, believed that IT technologies cannot be significantly effective to information
sharing in small sized companies due to having a low level of IT capabilities and resources:
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“Lots of our suppliers are too small; they do not have any IT capabilities, also it involves
cost. Hundreds of thousands of dollars will be incurred if we want to apply IT capabilities
with all our major suppliers. Besides, we are also a small sized company with ‘make to order’
type products. Most of our products are project-based and we get a limited quantity of orders
each year, so because of our type of products, we do not need real time information sharing

with our suppliers through IT.”

In terms of the impact of electronic integration on SC coordination (Question 1b), as
mentioned before only four participants (4, 6, 7 and 8) agreed that this had a direct positive
impact. Participants 6, 7 and 8 clarified that electronic integration mostly has a positive
impact on SC coordination with their large sized SC partners that have a high level of IT

infrastructure and capabilities.

Participant 7 believed that using EDI technology is very crucial in relation to their SC
coordination activities. He noted that electronic integration is necessary for being competitive
in their market and having superior price coordination mechanisms (such as quantity
discount and return policy) with their retailers. Participant 6 mentioned that electronic
linkage has a positive impact on having better allocation roles, stocking level, and
collaborative planning, forecasting and replenishment with their large sized SC partners.
Participant 8 also commented that electronic integration improved some SC coordination
activities in relation to collaborative planning, forecasting and replenishment (CPFR) and
vendor management inventory (VMI) activities (such as order delivery processes) with major
large sized supply chain partners. Because of VMI, he had managed to get “A$ 2 million of
extra orders last year”. Participant 4 noted that electronic linkage is required for
synchronising their SC activities in order to improve delivery time:

“For my company, on-time delivery is very important, and our suppliers should be able to

communicate with us online in order to have efficient coordination with them.”

On the other hand, participants 1, 2, 3 and 5 claimed that electronic integration does not have
a direct positive impact on their SC coordination. Participants 1, 2 and 3 mostly referred to
their companies’ size (small) and minimum level of IT resources and capabilities as an issue
in this relation. For example, participant 1 said that electronic integration cannot have a
positive impact on their SC coordination when their suppliers do not have adequate IT

platform, knowledge and experience.
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Participants 1, 2 and 3 believe that SC coordination through electronic integration is a costly
process and it is not beneficial at the end. Participant 2 said that because of their type of
products (make to order) and small quantity orders each year, using IT technology for SC
coordination activities is expensive and unnecessary. Participant 5 noted lack of training,
standards and knowledge internally and among their suppliers as issues and limitations when
using electronic linkages in coordination activities:

“Our company’s strength is on project-based products [engineering to order]. Therefore, we
have to get the coordination of the project right. There is a huge amount of coordination. The
issue is our suppliers need to be trained for coordination via electronic integration. They
[suppliers] can coordinate their own project very well, but they cannot report it electronically

[as] there is no standardisation with them.”

A4.2.1.2 Impact of human IT resources on information sharing and SC coordination

Question 2(a) How and in what manner has human IT resources had an impact on

information sharing between your company and your SC partners?

Question 2(b) How and in what manner has human IT resources had an impact on SC

coordination between your company and your SC partners?

Only four participants (3, 4, 7, and 8) believed that human IT resources have a direct positive
impact on their information sharing, and only three participants (4, 7, and 8) support that
human IT resources have a direct positive impact on SC coordination. Participants 7 and 8
mentioned that they spend large amounts of money on their IT developments. Their IT
departments have a very important role on providing effective IT systems and technologies
related to managing their supply chain and also training their staff for implementation of the
technologies. Through their IT departments, their companies were able to support some of
their suppliers for establishing B2B e-commerce technologies and even GS1 standards and
systems for better communication and for their mutual benefit:

“Most of the time we have some of our suppliers asking us for help in applying GSI1
compliances and doing stuff electronically. So we help them to establish the GS1 and IT

systems and processes with the assistance of our IT staff”” (Participant 7).
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In addition, participant 8 believed that disintermediation is the other positive result of the
impact of human IT on SC coordination. Disintermediation is the cutting off (or skipping) of
one echelon in the supply network (Slack, Chambers & Johnston 2004). He explained that
with the help and support of their IT department for establishing B2B enabling technologies
and processes with some of their partners, they were able to practise disintermediation during

cross-docking.”

Participant 4 indicated that human IT resources are crucial in order to provide B2B e-
commerce platforms in relation to information sharing and SC coordination with their SC
partners for developing processes of some of their projects and products. Participant 3 said
their human IT resources were important in developing, upgrading and maintaining their IT
systems and the company’s web site for communication and information sharing with SC
partners. However, he believed that human IT resources could not improve their SC
coordination, because IT systems and process changes required for SC coordination activities

were very expensive, unnecessary and would not increase efficiency.

The rest of participants did not support the direct positive impact of human IT resources on
either information sharing or SC coordination. Participants 1 and 2 outsourced their human IT
to other IT solution providers. Human IT resources were only related to their internal
integration activities and plans (e.g. implying SAP system was only used for internal

purposes) in their companies and not with their external suppliers.

Moreover, participants 5 and 6 believed that human IT resources could at times be
problematic and cause certain limitations and issues in managing their SC. Participant 5 said:

“But in many situations, IT becomes itself the main business, and not being supportive to the
company’s business purposes. They [IT department] think the business is around them,
therefore, we have to follow them. For example, if I as a production manager call them and
say that I need this particular service, they tell me we cannot provide this, but we can give
you this [service]. I say I do not need this, I need that one. They say, no, this is not in the
corporate policy ... For improving production and inventory control, I need that one, but they

give me this one and I cannot use this. In many situations such as when implementing and

> Cross-docking is a practice in logistics of unloading materials from an incoming semi-trailer truck or rail car
and loading them directly into outbound trucks, trailers or rail cars, with little or no storage in between.
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using software, hardware ... this issue exists. Sometimes they respond to your enquiries but

most of the time they create problems and delays.”

Participant 6 mentioned that he did not have access to their IT department directly and he
believed they did not provide any useful services and support for his department. He stated
that most of the new systems and processes implemented by the IT department in the
company were not improving efficiency. For example, when the IT department established a
new IT system, it had many bugs, was not easy to use (not user friendly) and not related to

their current business requirements.

A4.2.1.3 Impact of IT integration strategy on information sharing and SC coordination

Question 3(a) How and in what manner has IT integration strategy had an impact on

information sharing between your company and your SC partners?

Question 3(b) How and in what manner has IT integration strategy had an impact on SC

coordination between your company and your SC partners?

The data revealed that all participants supported a direct positive impact of IT integration
strategy on information sharing. Participants 4, 5, 6, 7 and 8 indicated that IT integration has

a direct positive impact on SC coordination as well.

Participants 7 and 8 who agreed with the positive impact of IT integration strategy on both
information sharing and SC coordination talked about its importance in improving IT
effectiveness in their supply chain processes and activities:

“We have been working to develop IT systems which intend to support our operations for
many years. These systems make it easier for us to handle ordering, delivery, replenishing,
picking and final delivery of the goods. Our priority has always been to make use of modern
technologies to improve the efficiency with which both goods and information is handled. All
systems which affect the handling of goods are fully integrated, that is to say, the information

is only registered once and is displayed in real time” (Participant 7).

Participant 8 also commented that strong IT integration strategy helped increase effective
application of IT in their business processes which are necessary for process improvements

and having a better outcome. He said that they had short, medium, and long-term plans for
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their business strategies and requirements, and their IT models and plans were established on
the back of those business strategies:

“Every year, the IT department sits with the CIO [chief information officer] and discusses the
direction which the IT department is heading annually. The discussion focuses on the future

plans of the IT department, which is then used in the business model.”

Participants 4, 5 and 6 noted that with better IT integration strategy their IT department
would be more responsible and responsive to real business requirements and enquiries, and
therefore they would be able to provide better services (software and hardware) and training
for using the new technologies. This responsiveness by the IT department through IT
integration was also supported by participant 6 as an important approach for problem
prevention or early detection of issues in using these new technologies. Participant 5 said:

“It definitely has a positive impact, but this integration should not push your company
towards a restricted, limited, communist world of IT. For example, when they [IT
department] install a new system, I could not do anything with my computer, I could not even
use the CD drive, everything was being saved in the central server. For example, I wanted to
install a software for a simulation analysis, I could not install it. Another example: they say
our policy is to use Internet Explorer in the whole company. And I say I want to use Firefox
instead of Internet Explorer. They say, no, the Internet Explorer is for everybody ... Firefox
has some advantages for some people. I was using Firefox for years and I could work with it
faster ... so the IT integration should not push you to a halt. IT should support our overall

business plan, and not the other way round.”

Participants 1, 2 and 3 pointed out the importance of IT integration for creating advanced
development in their supply chain process specifically in relation to information sharing.
Participant 3 mentioned:

“I am guided by the CEO and the direction provided by the board to do those things
[information sharing and SC coordination] related to supply chain management. How I do
that depends on the availability of tools, whether it’s IT infrastructure or knowledge and
skills. It is directed by the vision of IT integration and influence and efforts put in this area.
For example, in future, we will use an ERP system then we will be smarter inside. This
means our system for measuring our suppliers’ performance will change. Our suppliers will
be measured in a more transparent way and we will use online measurement and online
booking for our related transportation companies.”
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Participants 1, 2 and 3 also mentioned that most of their SC coordination activities with their
SC partners are not through an IT platform. Reasons for not using IT for SC coordination are
due to low IT capabilities and it being expensive and would not yield efficiencies. Participant
1 commented:

“We just have IT integration for internal purposes [internal integration]. But there is no
strategic plan for using IT technology for our coordination activities with suppliers, because it

is not required and it is not beneficial for us.”

A4.2.1.4 Impact of CEO commitment to IT on information sharing and SC coordination

Question 4(a) How and in what manner has your company’s CEO commitment to IT (top
management support to IT) had an impact on information sharing between your company

and your SC partners?

Question 4(b) How and in what manner has your company’s CEO commitment to IT (top
management support to IT) had an impact on SC coordination between your company and

your SC partners?

All participants agreed that all large IT investments (resources) for their companies were
directly dependent on their CEO’s decisions and support. Nearly all of the participants (1, 2,
3, 4,5, 6 and 7) also mentioned that top level management support for establishing and
transforming IT systems and applications for information sharing processes with their SC
partners was critical and necessary. Participants 4, 5, 6, 7 and 8 believed that CEO

commitment to I'T had a direct positive impact on SC coordination.

Participant 7 in relation to the importance of their CEO support for providing sufficient
resources (funds and time) for integrating information sharing and SC coordination processes
with some of their SC partners said:

“Last year, we started two projects with our key suppliers, and we had a commitment to
develop their IT systems to coordinate with our system that took four and half months with a
huge amount of investment. That could not be done without a high level of IT commitment

by our CEO for electronic integration.”
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Participant 8 mentioned that their CEO has several meetings with their IT department staff
and specifically with their IT managers for setting IT direction each year and using their

feedback in the business model for information sharing and coordination activities.

Participants 4 and 6 indicated the importance of their top management’s vision and their
directions for using e-commerce technologies with their suppliers (IT external usage). For
instance, participant 6 said that, after their top management’s recent decisions, it iS now
compulsory for his department for selecting vendors and even in their purchasing contracts to
consider suppliers that have certain IT capabilities and able to communicate with them
electronically. Participant 4 also mentioned that with the support of his senior manager, it is
now compulsory for all their suppliers (especially small sized) to send their monthly stock

report by email to his company.

Although participant 5 agreed about the positive impact of CEO commitment to IT on
information sharing and SC coordination, he believed that in a large sized organisation this
positive impact depends on several layers of decision making as well:

“They [top level managers] can be important, but it has to go across all levels of organisation
layers. But they have to have a strategy about how to use and how to integrate IT, not to
misuse IT. But at the same time it depends on lower levels [operational levels] for executing
the decisions. Because at the end of day, I will call the IT technicians for help and if they do
not follow the company’s policies, it is not going to work. Thus, they can be influential on

information sharing and SC coordination via other people in different layers of the company.”

On the other hand, participants 1, 2 and 3 believed that most of the IT related SC
coordination projects were usually long-term, expensive and intangible. Therefore, the CEO
is generally not committed to these types of projects. For example, participant 1 in relation to
CEO commitment for using IT in their SC coordination activities said:

“But lots of these electronic integration activities are very time consuming, costly and
sometimes intangible and the CEO is not committed to them, and they [CEO and board]
wanted something that has short-term returns and benefits. In our company, the IT integration
plan and the desire exist; but the issue is the lack of commitment of the CEO towards long-

term results.”
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A4.2.1.5 Impact of customer orientation on information sharing and SC coordination

Question 5(a) How and in what manner has customer orientation had an impact on

information sharing between your company and your SC partners?

Question 5(b) How and in what manner has customer orientation had an impact on SC

coordination between your company and your SC partners?

All participants except participants 1 and 2 believed customer orientation has a direct positive
effect on information sharing and SC coordination. Participants 4, 6 and 8 noted that
providing accurate information (e.g. delivery time and order fulfilment) for their customers
through their online system or database was very important for good customer service and
could not be possible without having strong information sharing and SC coordination with
their SC partners:

“For having a good relationship with our customers, we have an online system, so when
customers are looking for some information related to their orders; they can go to the web site
[online] and look for the information. So they know where their products are, therefore they
are not going to call us every day and say where is this, where is that. They know what is

involved” (Participant 8).

Participant 6 also said:
“With this data visibility [via IT] our customers are aware of our product availability and it
helps us to tell our customers how much of the order is completed and when the order will

arrive to replenish the stock.”

Participants 3 and 7 mentioned that producing and utilising market information are key
aspects of customer orientation in the market. Having knowledge of what exactly the
customers want led to a more accurate forecasting of the demand which in turn would
improve information sharing and SC coordination:

“At customer level, we have our own online ordering system [SOS - simple ordering
system]. So we have all our sales forces trained [through our IT department], so they install
the software free of charge on our customers’ computers that give the customers virtually real

time visibility on our stock system — they can check their electronic invoices online ... so as
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the customer orders, we can check the demand pattern, the usage and we can obtain forecast

figures from that” (Participant 7).

Participant 5 said that their corporate strategy was closely connected to their customer
requirements. He believed that having regular exchange of information with customers was
necessary for getting feedback from the market, and this feedback has a positive impact on
their information sharing and coordination. He also emphasised the importance of quality
improvement on customer orientation: “With the SC coordination, now we are able to deal

with quality issues proactively, which is very important for our main customers.”

However, participants 1 and 2 did not support the direct positive impact of customer
orientation on information sharing and SC coordination. Participant 2 noted that because of
small quantity orders, customer orientation does not have a significant influence on their
information sharing and SC coordination with their suppliers. Participant 1 also said that
customer orientation indirectly, through their CEO’s decisions and policies, can have a

positive impact on information sharing and SC coordination.

A4.2.2 SC channel capabilities: Information sharing, SC coordination and SC
responsiveness

This section investigates the relationships among three different SC channel capabilities
(information sharing, SC coordination and SC responsiveness) and how and in what manner

they impact each other.

A4.2.2.1 Impact of information sharing on SC coordination and SC responsiveness

Question 6(a) How and in what manner has information sharing among your company and

your SC partners had an impact on your SC coordination?

Question 6(b) How and in what manner has information sharing among your company and

your SC partners had an impact on your SC responsiveness?

All participants agreed that in order to be responsive and to have better coordination with
their SC partners, having proper information sharing was important and necessary. All except

participants 4 and 7 noted that accuracy, quality and speed of information sharing have a
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direct positive impact on their SC coordination and responsiveness. Participants 5, 6 and 8
clarified that having accurate information about their suppliers’ stock level, status of order
and timing of the shipment to replenish the stocks would help to better synchronise the
activities such as lead time and deliveries. For example, participant 6 said:

“I think it is always better to work on a formal set of data because when the information is
not transparent, entities in the supply chain will have different sets of figures and ultimately

we will be working with different lead times, add-ups [cost details] and things like that.”

Participant 5 said that the quality of information such as point of sale data in information
sharing is important in reducing demand uncertainty and improving responsiveness:

“As a result of the ability to see information about our customers, their needs are identified
faster and this facilitates forward planning. By avoiding unnecessary production, waste can
be eliminated. This also provides information about what is selling fast at the customer’s
store. Because of this information, we are able to chase new orders ahead of our

competitors.”

Participants 1, 2 and 3 commented that real time information sharing had a direct positive
impact on their SC coordination and responsiveness. Participant 1 said that this helps them to
reduce the waste of unnecessary purchases and returns and provides the opportunity for their
logistics system to rapidly adjust their warehouse capacity to address unexpected demand
changes. Participant 3 noted that real time tracing and tracking information with their
distributors improved their lead times and deliveries that led to better customer satisfaction.
Participant 2 also believed better flexibility in SC coordination and responsiveness is a result
of real time information sharing with SC partners. By having access to real time information
in relation to demand changes, their production operations were able to rapidly reconfigure

equipment to address changes to products volume and variety.

Participants 4 and 7 stated that having proper information sharing and the ability to
communicate on a wide range of issues created a platform for better informed decision-
making. In other words, the ability to include different entities’ data and information in their
decision making process has led to coordinated decision making and a better service for their
customers. For instance, participant 7 said that:

“With this information exchange I can seek consultations from other entities in the supply

chain in terms of references, prices, storages and delivery.”
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A4.2.2.2 Impact of SC coordination on SC responsiveness

Question 7 How and in what manner has SC coordination among your company and your SC

partners had an impact on your SC responsiveness?

All participants supported the positive impact of SC coordination on SC responsiveness. The
participants indicated many different factors that can measure the positive influence of SC
coordination on SC responsiveness. Participants 6 and 7 believed that competitive pricing and
return policy were essential for being responsive in the market. Participant 6 specifically
referred to better promotion plan and discount policy as the positive influence of SC
coordination activities on their SC responsiveness:

“If you want to promote or provide discounts for products to increase your market share, you
need to have coordination with your SC partners, in order to procure products. Then, when
our customers place an order, we are sure that we are able to deliver it to them in the right

time and quantity.”

Participants 5 and 8 commented that having faster order response time and higher order fill
rate as advantages of proper SC coordination on SC responsiveness. For example, participant
8 said:

“I think in purchasing we are well ahead of the competition [in the industry]. That is the
feedback we got from our own suppliers; because our response time is much faster, accuracy
of our information is far better and also the way we coordinate with suppliers is also quite
different; because our suppliers’ relationships, same as our customer relationships, are very

important to the business.”

Participant 5 also clarified that, in volatile markets, SC coordination has a very important role
on the higher order fill rate:

“In our industry, we have to be coordinated with our suppliers, otherwise we would have so
much waste, for example, the loss of time, loss of production and most importantly the

customers would not be able to get their product.”

263 |Page



Participant 4 referred to product availability as an example of the positive impact of SC
coordination on their SC responsiveness:

“If your market grows, this requires higher SC coordination. Otherwise, your SC
responsiveness will not be effective because, at the end of day, SC responsiveness will satisfy
the market. If these two [information sharing and SC coordination] go wrong and we do not
have enough stock in our warehouse, we cannot supply our market, our customers will have a
negative experience. So if our customers are not satisfied, they will leave, and therefore there

will not be any allocation of funds, which is required for large order volumes.”

Participants 1 and 3 believed that one of the barriers to being SC responsive is the demand
uncertainty and this can be reduced by better coordination with their SC partners. For
instance, participant 3 pointed out:

“SC coordination is about management of uncertainty. Because we do not know, or we are
late, or we do not have this machine [it is broken] or due to some other reasons, this SC
coordination becomes the management of these uncertain events. So because the demand
always changes and it is dynamic and uncertain, we have to have good coordination in order

to be responsive.”

Participant 2 supported the positive impact of SC coordination through new product
development on their SC responsiveness; he also indicated that time, resources and
knowledge were some of the barriers for them and their suppliers in relation to having better
SC coordination and SC responsiveness:

“That has proven to be successful [SC coordination =» SC responsiveness] especially for us
in product development. But there are issues of time, resources and knowledge that are
required to coordinate with SC partners and make them understand, for mutual benefits. So it

is a hard thing, but it has an impact on responsiveness.”
A4.2.3 Impact of SC channel capabilities on firm performance (market and financial

performances)

This section investigates the relationship between three different SC channel capabilities
(information sharing, SC coordination and SC responsiveness) on firm performance of which

the focus is only on a firm’s financial and market performances.
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Question 8 How and in what manner has information sharing among your company and your

SC partners had an impact on your company’s performance (financial and market)?

All participants agreed and indicated many factors that can measure the direct positive impact
of SC channel capabilities on market and financial performances. In terms of the impact of
information sharing on financial and market performances, they noted the significant role of
information sharing on many advantages in their supply chain relationships. These include:
improving decision making, reduction in inventory costs (inventory level and safety stock),
improving production planning, reduction in demand uncertainty, increasing the accuracy of
demand forecast, improving capacity planning, and better tracing of customer orders. They
believe these advantages lead to overall cost reduction, improved return on investment and
rise in profitability in relation to financial performance and sales growth, improving market

position, and delivering better value to customers which related to market performance.

For example, participant 7 said:

“There is a direct correlation between the inventory levels in the balance sheet and better
control and forecasting of inventory. There is a principle in our company, if we improve
purchasing capability, we can save 2 or 3 percent on the purchasing cost. So the difference
between a poor purchasing company and a professional procurement company can be a

saving of 2 or 3 percent. It has a direct impact on the bottom line.”

And as another example, participant 5 noted that:

“When we have late delivery or shortage [of product], then we have to provide products using
special and more expensive delivery methods. So we pay three times more than what we used
to pay by trucks. So, when this scenario takes place, we not only lose money, but we lose our

customers as well.”

Question 9 How and in which way has SC coordination among your company and your SC

partners had an impact on your company’s performance (financial and market)?

Participants indicated many benefits as a result of their coordination activities with their SC
partners. These benefits consist of: improving product quality, daily order quantity, lead time,
delivery schedule, production schedule, and order fulfilment rate. The benefits also lead to
reduction in demand uncertainty, reducing production waste, having a better promotional
plan and discount policy, and competitive pricing strategy. In relation to financial
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performance, these results can lead to an overall cost reduction, increased efficiency,
improved return on investment and a rise in profitability. In relation to market performance,
they can lead to improving market position, overall product quality, sales growth, customer

service level, market share growth and customer satisfaction.

For example participant 8 mentioned:

“Lots of people, as a result of implementing coordination activities, expect immediate cost
reduction. That is not good a way of measuring value in SC coordination. We should look at
coordination as value that may not be purely financial. Efficiency, accuracy, responsiveness
are the results of coordination. We might not be able to put a tangible dollar value on it but it

will result in a return on investment.”

And participant 3 said:

“Most of our company’s improved market performance is from product design, which is
related to the product life cycle, and getting the right product. At the end of the day, that
gives our company a standing in the market in terms of how fast we deliver products to the
market. However, if it is not the right product, it is not important as to how fast you can

deliver it with better coordination.”

Question 10 How and in what manner has SC responsiveness among your company and your

SC partners had an impact on your company’s performance (financial and market)?

Participants believed that SC responsiveness activities have several advantages in better
managing the SC and on the performance of their SC. These include: higher product
availability, product variety and customisation, improving delivery time, better response to
customer enquiries, distribution lead time and product development. They noted that these
advantages can lead to increasing overall marketing effectiveness, sales growth, customer
satisfaction, market development, market share and improving customer service levels in
relation to market performance. With regard to financial performance, these advantages also

have a direct impact on increasing profitability, return on investment and cost reduction.

As examples, participant 4 pointed out:
“I think in health care, the customers are spoilt for choice and this industry therefore has one

of the highest responsiveness to the market ... it is about 98 percent product availability.
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They [customers] get everyday delivery. Customers do expect lots of responsiveness [in
terms of product availability and on-time delivery] from us and the level of our SC
cooperation [in relation to responsiveness] with our suppliers which directly leads to

increasing market share and development in this market.”

And participant 2 mentioned:
“Yes, with packaging, it is a huge driver [of SC responsiveness]. For example, if we provide
the products in a better easier-to-use packaging, compared to our competitors, this would

increase the customer demand and increase our profits.”
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Appendix 5: Details of experts involved in pre-testing

Following are their details:

Academic experts:

1-

An academic with PhD qualification in Operations Management and substantial research
experience.

An academic with qualification in Logistics and expertise with quantitative methods.

Academic with Masters’ qualification in Marketing with expertise in quantitative
methods.

An academic with extensive research and working knowledge of e-Commerce and
Information Systems.

An academic with expertise in Finance, Economics and Accounting (and also has
expertise in business research methods).

Professional experts:

1-

SC professional with over 20 years experience as supply chain and logistics manager in
large multinational companies in Australia and UK.

Chief executive of GS1 Australia with substantial experience in B2B e-commerce
technologies in SCM in Australia.

Logistics manager employed in one of the major food manufacturers in Australia.

Industrial engineer with expertise in SC process improvement in different manufacturing
industries and having a PhD in a manufacturing discipline.

SC professional with 25 years experience in working in different industries and
undertaking consultancy projects in Australia.
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Appendix 6: Revision to the survey instrument after pre-testing

Item before pre-testing ~ Action taken

We share common product codes with the supplier either through the same product Deleted

code tables or computerized code translation table

We provide performance feedback such as the quality of product delivered Deleted

electronically

We access supplier’s inventory level of finished products electronically Combined and wording
adjusted

We access the supplier’s inventory level of raw materials electronically

Our IT managers understand our key business processes Combined and wording
adjusted

Our IT manager understand our business strategy

Compared to our main competitors, we have a relatively small IT group. Deleted

Our company has clearly identified IT project priorities Deleted

Our CEO often gets personally involved in matters related to the use of IT within Wording adjusted

the firm
We frequently measure customer satisfaction Deleted
We pay attention to after-sale service Deleted

Our information sharing with trading partner is superior to the information Deleted

exchanged by our competitors with their partners

My company conducts transaction follow-up activities more efficiently with our Deleted

partner than do our competitors with theirs

My company has reduced coordinating costs more than our competitors Wording adjusted

My company can contact the coordinating activities at less cost than our Deleted

competitors

Compared to our competitors, our supply chain develops and markets new products Deleted

more quickly and effectively

My company performs better than our major competitors in return on assets Deleted
My company performs better than our major competitors in financial liquidity Deleted
My company performs much better than competitors in sales growth Wording adjusted
My company performs much better than competitors in product development Deleted
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Appendix 6: Revision to the survey instrument after pre-testing

Item before pre-testing Action taken

We can trace product failures back to the offending components Deleted

We can monitor the quality of products produced/purchased by the suppliers Deleted

electronically

There is common understand between out IT managers and line managers regarding Wording

how IT can be used to improve process performance adjusted

Our IT and systems development group has the latest technology and tools Wording

available adjusted

Our CEO is in frequent contact with senior IT management Deleted

Compared to our competitors, our supply chain responds more quickly and Wording

effectively to changing customer and supplier needs adjusted

In most markets, our supply chain is competing effectively Deleted

The relationship with our partner has increased our supply chain responsiveness to Wording

market changes through collaboration adjusted

270 |Page



Appendix 7: Cover letter and Questionnaire

SWIN

SWINBURNE

BUR | tuesrver
TECHNOLOGY
*NE*

1

Australia

Swinburne University of Technology

Faculty of Business & Enterprise

Research Topic: The impact of electronically-enabled supply chains on channel
relationships and firm performance

Dear Respondent,

This is a PhD survey in cooperation with GS1 Australia. The survey is targeted at professionals
in the area of operations/ manufacturing/ purchasing/ procurement/ logistics/ materials — vice
presidents, directors and managers, etc. in Australian companies. The aim of this research is to
examine supply chain professionals’ perception on how electronic supply chain practices can
contribute to supply chain integration and firm performance. It is hoped that the findings of
this research will be of benefit to you and GS1 Australia members by assisting you to improve
the current supply chain practices to gain competitive advantage. The outcome of this study
may be published in relevant journals and conferences dedicated to supply chain management.

This survey consists of four sections and is designed to be completed in 10 to 15 minutes. Please
return the completed questionnaire to the researchers by using the stamped self-addressed
envelope provided. Your answers will only be seen by the researchers, and only aggregated data
or general findings will be reported. No question requests your name or the name of your
company which means that you and your company cannot be identified.

Completion of this questionnaire is taken as your Informed Consent to participate in this
research. Informed Consent means that all questions about the research have been answered to
your satisfaction. Your participation in the research is voluntary and you understand that
answering the questions using a mail survey ensures you anonymity, confidentiality and privacy
for you and your company.

If you have any questions regarding this PhD research please contact me Faraz Bidar,
farazbidar @swin.edu.au or my PhD supervisor Dr. Antonio Lobo, alobo@swin.edu.au

This PhD research has been approved by or on behalf of Swinburne’s Human Research Ethics
Committee (SUHREC) in line with the National Statement on Ethical Conduct in Research Involving
Humans. If you have any concerns or complaints about the conduct of this research, you can contact:

Research Ethics Officer, Office of Swinburne Research (H95),
Swinburne University of Technology, P O Box 218, HAWTHORN VIC 3122.
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Survey relating to Supply Chain management

SECTION 1

IT capability: This section includes questions on electronic integration, human IT resources and IT
complementary organisational resources which all describe your company’s IT capability in relation
to business to business (B2B) supply chain activities.

SECTION 1.1

Electronic Integration: The following situation describes the extent to which your company has
electronic integration via information technology (IT) particularly business to business (B2B)
enabling technologies with your major suppliers. When answering this section please think of a few
major suppliers whom you deal with directly. Please select one number to indicate the extent to
which you agree with the statements listed below. Selecting 1 means Not at all and selecting 7 means
All the time. You may select any of the numbers in between to indicate the strength of your
agreement.

In my company ...

Statement | Electronic Integration: Information transfer | Not at all All the time
for coordination of decision and operation

Ref. integration, and managing transaction risk

1 We transmit purchase orders to our suppliers | 1 : 2 : 3 : 4 : 5 : 6 : 7
electronically

2 We receive suppliers invoices electronically 1 : 2 :3 : 4 :5 :6 7

3 We make payments for the supplier’s invoices | 1 : 2 : 3 : 4 : 5 : 6 : 7
electronically

4 We exchange our sale (or production) data with | 1 : 2 : 3 : 4 : 5 : 6 : 7
our suppliers electronically

5 We use the data, electronically transferred from | 1 : 2 : 3 : 4 : 5 : 6 : 7
the supplier, in our business decision

6 The suppliers determine the order quantity for | 1 : 2 : 3 : 4 : 5 : 6 : 7
each item (based on sale data provided by us) and
notify us electronically via a purchase order that
the shipment is coming

7 We share our promotion plans on the final | 1 : 2 : 3 : 4 : 5 : 6 : 7
products with our suppliers electronically
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8 We access our suppliers’ shipping/delivery | 1 2 3 5 6 7
schedule electronically
9 We access our suppliers’ inventory level of | 1 2 3 5 6 7
finished products/ raw materials electronically
10 We can electronically search for alternative | 1 2 3 5 6 7
suppliers for the product our suppliers provide
11 We can monitor the order status with a supplier | 1 2 3 5 6 7
electronically
SECTION 1.2
Human IT resources: The following situation describes your employee technical skills and
managerial knowledge in relation to using IT (B2B enabling) technologies. Please select one number
to indicate the extent to which you agree with the statements listed below. Selecting 1 means that you
Strongly Disagree and selecting 7 means that you Strongly Agree. You may select any of the numbers
in between to indicate the strength of your agreement.
In my company...
Statement | Managerial knowledge and technical skills Strongly Disagree Strongly Agree
Ref.
12 The technical skills of our employees exceed our | 1 2 3 5 6 7
main competitors
13 Our IT and system development group has the | 1 2 3 5 6 7
capability to work with the latest technology and
tools available
14 Our IT managers understand our key business | 1 2 3 5 6 7
processes/ strategy
15 There is common understating between our IT | 1 2 3 5 6 7

group and other departments (e.g. logistics/supply
chain managers) regarding how IT can be used to
improve process performance
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SECTION 1.3

IT complementary organisational resources: The following situation describes your organisational
resources which are complementary IT (B2B enabling technology) resources. Please select the
appropriate number to indicate the extent to which you agree or disagree with each statement as
applicable to your company’s situation.

In my company ...

Statement | IT integration Strongly Disagree Strongly Agree

Ref.

16 Our IT planning is integrated with our overall | 1 2 3 5 6 7
business planning

17 Our company has a formal, long-term strategic | 1 2 3 5 6 7
plan for IT

18 We  regularly measure the  bottom-line | 1 2 3 5 6 7
effectiveness of our IT investment

Statement | Chief executive - level of IT commitment Strongly Disagree Strongly Agree

Ref.

19 Our CEO (top level management) often gets | 1 2 3 5 6 7
personally involved in matters relating to the use
of IT with our supply chain partners.

20 Our CEO endorses major IT spending that has not | 1 2 3 5 6 7
been endorsed by traditional justification criteria
and procedures

21 Our CEO views IT as a strategic instrument rather | 1 2 3 5 6 7
than an expense to be controlled

Statement | Customer orientation Strongly Disagree Strongly Agree

Ref.

22 Our business objectives are driven by customer | 1 2 3 5 6 7
satisfaction

23 We closely monitor and assess our level of | 1 2 3 5 6 7
commitment in serving customers’ needs

24 Our competitive advantage is based on | 1 2 3 5 6 7

understanding customers’ needs
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25

Business strategies are driven by the goal of
increasing customer value

SECTION 2

Supply chain channels capabilities: The following situation describes the ability of a company to

identify, utilize, and assimilate both internal and external resources/information to facilitate the entire

supply chain activities. When answering this section please think of a few key suppliers and

customers whom you deal with directly as your company’s partners. The statements below indicate

your company’s supply chain activities as compared to the nearest competitors in your type of

business. Please select the appropriate number to indicate the extent to which you agree or disagree

with each statement as applicable to your company’s situation.

Statement

Ref.

Information sharing (e.g. decisions and
demands, forecast knowledge, inventory level,
etc.)

Strongly Disagree

Strongly Agree

26

My company exchanges more information with
our partners than our competitors do with their
partners

27

Information flows more freely between my
company and our partners than between our
competitors and their partners

28

My company benefits more from information
sharing with our partners than do our competitors
from their partners

Statement

Ref.

Supply chain coordination (e.g. quantity
discount, returns policy, allocation rules,
collaborative  planning, forecasting and
replenishment, etc.)

Strongly Disagree

Strongly Agree

29

My company is more efficient in coordination
activities with our partners than are our
competitors with theirs

30

My company spends less time coordination
transaction with our partners than our competitors
with theirs

31

My company has lower coordinating costs with
our partners as compared to our competitors
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Statement | Supply chain responsiveness Strongly Disagree Strongly Agree
Ref.
32 Compared to our competitors, our supply chain | 1 2 3 6 7
responds more quickly and effectively to changing
customer and supplier needs (e.g. change products
volume and mix, on time delivery, etc.)
33 Compared to our competitors, our supply chain | 1 2 3 5 6 7
responds more quickly and effectively to changing
competitor strategies
34 The relationship with our partners has increased | 1 2 3 6 7

our supply chain responsiveness to market
changes (e.g. new products) through collaboration
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SECTION 3

Firm performance: The following statements measure overall performance of your company (market
and financial performance). When answering this section please think of a few major competitors in
your type of business. Selecting 1 means the performance is Unsatisfactory and selecting 7 means that
the performance is Excellent. You may select any of the numbers in between to indicate the extent of
your agreement.

Statement | Financial performance Unsatisfactory Excellent

Ref.

35 My company performs better than our major | 1 2 3 5 6 7
competitors in overall profitability

36 My company performs better than our major | 1 2 3 5 6 7
competitors in return on investment (ROI)

37 My company performs better than our major | 1 2 3 5 6 7
competitors in total cost reduction

38 My company performs better than our major | 1 2 3 5 6 7
competitors in cash flow from operations

Statement | Market performance Unsatisfactory Excellent

Ref.

39 My company performs better than our major | 1 2 3 5 6 7
competitors in average annual sales growth (over
the past three years)

40 My company performs better than our major | 1 2 3 5 6 7
competitors in market share

41 My company performs better than our major | 1 2 3 5 6 7
competitors in market development

42 My company performs better than our major | 1 2 3 5 6 7

competitors in overall customer service level
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SECTION 4

Your organisational characteristics: The following questions are for classification purposes only. In

this section you may select more than one item as applicable to your company.

1.

Which of the following business to business enabling technologies does your company
currently use in relation to your supply chain partners?

Electronic mail system and Internet

Website for providing products and services information (e.g. catalogue of products, prices,
online sale from products, etc.)

Website for conducting transactions (e.g. financial transactions)

Extranet (secure extension of an Intranet that allows external users to access some parts of an
organisation’s Intranet by using a password)

Enterprise Resource Planning (ERP) systems (e.g. SAP, Oracle)
Electronic data interchange (EDI/XML) capability
Barcoding and Standards numbering technology

RFID technologies

Which of the following GS1 Australia (formerly EAN Australia) products and services does
your company use to support your e-business activities?

GS1 Barcoding number and system (GTIN)

GS1 system (e.g. e-messaging standards)

GS1 Data synchornization

GS1 electronic product code (EPC) standards for RFID technology
GS1 dataBar

GS1 net

GS1 education and training
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3. Please indicate the number of employees in your company:

© 1t050 ©° 1001 to 5000
£ 51to0100 £° 5001 to 10000
£ 101 to 250 £° Over 10000
£° 251 to 500

£ 501 to 1000

4. Please indicate the average annual sales of your company in millions/ billions of AUD $:

f° Under 5 million £ 500 to 999 million
7 5 to 10 million 1 to4.99 billion
10 to 25 million £ Over 5 billion

7 25 to 50 million
50 to 100 million
101 to 499 million

5. Please indicate your industry sector

©° Automobile

©° Computer and communication
©° Consumer products

©* Chemical

©° Electronic equipment

" Industry machinery

©° Medical equipment

©° Other (please indicate)
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6. Please indicate the type of your company’s role in the supply chain

©° Raw material supplier

°  Assembler
£° Manufacturer

©° Component supplier
£ Sub-assembler

© Distributor

©° Wholesaler

7 Retailer

7. Please indicate your present job function

" Corporate executive

©" Procurement/Purchasing
©°  Transportation

©° Manufacturing production
£ Distribution

£ Sales & Marketing

£ Other (please indicate)

8. Your job title
©°  CEO/president
" Director
©° Manager

£ Other (please indicate)

THANK YOU SO MUCH FOR YOUR TIME. IT IS VERY MUCH APPRECIATED.
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Appendix 8: Letter of ethics approval

Dr Antonio Lobo FBE Mr Faraz Bidar
Approved Duration: 19/01/2009 to 20/11/2009

I am pleased to advise that the Chair of SHESC3 (or delegated member) has approved the revisions
and clarification as emailed by you on 23/12/2008 in response to previous communication (SHESC
email 19/11/2008). Unless otherwise notified, human research activity in the project may commence
in line with standard or any special conditions for on-going ethics clearance.

The standard conditions for ethics clearance include the following:

- All human research activity undertaken under Swinburne auspices must conform to Swinburne and
external regulatory standards, including the current National Statement on Ethical Conduct in
Research Involving Humans and with respect to secure data use, retention and disposal.

- The named Swinburne Chief Investigator/Supervisor remains responsible for any personnel
appointed to or associated with the project being made aware of ethics clearance conditions, including
research and consent procedures or instruments approved. Any change in chief investigator/supervisor
requires timely notification and SUHREC endorsement.

- The above project has been approved as submitted for ethical review by or on behalf of SUHREC.
Amendments to approved procedures or instruments ordinarily require prior ethical appraisal/
clearance. SUHREC must be notified immediately or as soon as possible thereafter of (a) any serious
or unexpected adverse effects on participants and any redress measures; (b) proposed changes in
protocols; and (c) unforeseen events which might affect continued ethical acceptability of the project.

- At a minimum, an annual report on the progress of the project is required as well as at the conclusion
(or abandonment) of the project.

- A duly authorised external or internal audit of the project can be undertaken at any time.

Please contact me if you have any queries or concerns about on-going ethics clearance. The SUHREC
project number should be cited in communication.

Best wishes with the project.
Yours sincerely

Anne Cain

Secretary, SHESC3

Swinburne University of Technology
FBE Research Office -H95

Level 6, 60 William St

Hawthorn 3122
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