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Abstract

This thesis reports the results of research into the connections between transaction
attributes and buyer-supplier relationships (BSR) in advanced manufacturing
technology (AMT) acquisition and implementation. It also examines the impact of the
different patterns of BSR on performance. Specifically, it addresses the issues of how
the three transaction attributes; namely level of complexity, level of asset specificity,
and level of uncertainty, can affect the relationships between the technology buyer
and supplier in AMT acquisition and implementation, and then to see the impact of
different patterns of BSR on the two aspect of performance; namely technology and
implementation performance. In understanding the phenomena, the study mainly
draws on and integrates the literature of transaction cost economics theory, buyer-
supplier relationships, and advanced manufacturing technology as a basis of
theoretical framework and hypotheses development. Data were gathered through a
questionnaire survey with 147 responses and seven semi-structured interviews of
manufacturing firms in Malaysia. Quantitative data were analysed mainly using the
AMOS (Analysis of Moment Structure) package for structural equation modeling and
SPSS (Statistical Package for Social Science) for analysis of variance (ANOVA).
Data from interview sessions were used to develop a case study with the intention of
providing a richer and deeper understanding on the subject under investigation and to
offer triangulation in the research process. The results of the questionnaire survey
indicate that the higher the level of technological specificity and uncertainty, the more
firms are likely to engage in a closer relationship with technology suppliers. However,
the complexity of the technology being implemented is associated with BSR only
because it is associated with the level of uncertainty that has direct impact upon BSR.
The analysis also provides strong support for the premise that developing strong BSR
could lead to an improved performance. However, with high levels of transaction
attribute, implementation performance suffers more when firms have weak
relationships with technology suppliers than with moderate and low levels of
transaction attributes. The implications of the study are offered for both the academic
and practitioner audience. The thesis closes with reports on its limitations and
suggestions for further research that would address some of these limitations.

Keywords: Advanced Manufacturing Technology; buyer-supplier relationships;
technology implementation; transaction cost economics theory; Malaysia
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CHAPTER ONE
INTRODUCTION

1.1  BACKGROUND

In an increasingly competitive environment, manufacturing firms have continued to
acquire and implement new and advanced technologies aimed at improving plant
performance as well as achieving or sustaining competitiveness in the marketplace.
Advanced manufacturing technology (AMT) is becoming an important competitive
factor in global markets. Since its inception in the 1970s, AMT has been praised for
enabling greater process control and flexibility indicative of "high-performance
manufacturing”" (Boyer et al.,, 1997). The use of AMT enables a firm to gain earlier
entrance to markets, respond more quicklly to changing customer needs and offer
higher quality products with improved consistency and reliability (Small and Yasin,
1997a). AMT has been heralded as a new way for manufacturing companies to gain a
competitive advantage (Dangayach and Deshmukh, 2005; Pagell et al., 2000). Its use
in manufacturing operation is bect;oming crucial to remain competitive in today’s
business environment. Consequently, firms that adopt AMT in their manufacturing

operation have grown significantly.

The performance of companies using AMT not only depends on the technology itself,
but to a large extent on how well they implement it (Efstathiades et al., 2000). In any
new technology adoption, implementatiod remains the biggest issue, having been
recognised by practitioners and widely reported by researchers, as a major source of
project failure. Results of several empirical studies reveal that implementing AMT
has often not been either as successful or as straightforward as expected. Many firms
are still struggling with AMT implementation (Chen and Small, 1996; Hottenstein et
al., 1999; Sambasivarao and Deshmukh, 1995). In the process of adopting the
technology, users are confronted Iwith various problems that arise during the

implementation process as many firms learn by doing (Baldwin and Lin, 2002).

v
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Within the body of AMT research, several studies have been undertaken to identify
critical success factors for technology acquisition and implementation. As a result of
this research, many factors have been found to have a significant impact on the
success or failure of AMT implementation, and on the potential enhancement of the
implementation process. One important factor in the enhancement of the success of
technology acquisition and implementation, was the role of the technology supplier
(Udo and Ehie, 1996; Zairi, 1998; Zhao and Co, 1997), since lack of vendor support
has been associated with impediments to technology acquisition and implementation
(Baldwin and Lin, 2002).

Transaction cost economics (TCE) theory has frequently been used to explain buyer-
supplier relationships (Dyer, 1997; Ellegaard et al., 2003). This theory is concerned
with the selection of effective governance mechanisms in order to reduce the
transaction costs. While the theory is clearer with respect to pure forms of
governance, various intermediate forms have also been conceptualised, which as
noted by Grover and Malhatra (2003), can be represented by the extent of co-
operative behaviour in the relationships. “TCE has been applied to alliances,
specifically how to structure relationships to try to mitigate the transaction hazards
that are present in a relationship” (Norman, 2004, p.611). Strong supplier
relationships can reduce transaction cost (Dyer, 1997; McCutcheon and Stuart, 2000;
Sako, 1992), through for instance, . trusting relationships, since in these the
specification and monitoring of the contract could be minimised, thus reducing the

transaction cost (Hill, 1990).

Applying the concepts of TCE to BSR in AMT implementation, potentially offers
useful insights. In the case of AMT implementation, not only do different
technologies have varying degrees of complexity, but the same technology can also be
viewed by firms in different ways. This Is due to the uniqueness of each firm and its
environment. A similar situation occurs concerning the view of technology specificity
to the firm as well as the level of uncertainty surrounding the entire process of
acquisition and implementation. Therefore, transaction cost economics (TCE) theory
sheds valuable light on this issue. This theory describes these aspects as the
transaction attributes surrounding the acquisition, and these in turn have an impact on

the governance arrangement, which is related to the development of technology
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buyer-supplier relationships (Dyer, 1996b; Robertson and Gatignon, 1998).
Consequently, one of the critical concerns in accessing the governance of technology
buyers and technology suppliers in AMT acquisition and implementation, is the firm’s
perception of the level of asset speciﬁcit);', level of technological uncertainty and level

of technological complexity of the acquired technology.
1.2 RESEARCH AIM AND OBJECTIVES

From the technology buyer perspective, the study explores the governance of buyer
and supplier relationships in advancéd manufacturing technology acquisition and
implementation. The aim of this research is to examine how the transaction attributes
of the implemented technology affect the pattern of relationships between the
technology buyer and the technology suppliers, and then to see the impact of different

patterns of buyer-supplier relationships on the performance of AMT.

A transaction is defined as the exchange of goods or services across organisational
boundaries (Williamson, 1975; Wi]li:unson, 1979). In this present research
investigation, a transaction refers to the acquisition and implementation of the
technology into the firm. Transaction attributes in this study were based on those
proposed by transaction cost economics (TCE) theory. Thus, the three attributes
surrounding the acquisition and implementation of the technology are the level of
complexity, the level of asset specificity, and the level of uncertainty. Technology in
this study refers to advanced manufacturing technology. Generally, AMT is a term
that covers a broad spectrum of computer-based automated process technologies

(Dangayach and Deshmukh, 2005)

In light of the aim of the study, a number of objectives were identified and outlined
below. In meeting these objectives, and thus the overall aim of this study, it is
proposed that this research contributes to the TCE, AMT, and BSR literatures in a

\
number of significant ways. RN

Research objectives:
1. To understand how the level of complexity affects the strength of technology

buyer and supplier relationships
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2. To understand how the level of asset specificity affects the strength of
technology buyer and supplier relationships

3. To understand how the level of uncc‘rtainty affects the strength of technology
buyer and supplier relationships

4. To explore a link between technology buyer-supplier relationships and
technology performance |

5. To explore a link between technology buyer-supplier relationships and

implementation performance

1.3 RESEARCH CONTEXT: MALAYSIAN MANUFACTURING INDUSTRY

Malaysia is a developing country v;!here the manufacturing sector is the main
contributor to the country’s economic growth and gross domestic product. In 2005,
the Malaysian economy expanded by 5.3% with manufacturing remaining the
strongest sector that steered the nation’s economic growth. Malaysia is also one of the
world's largest exporters of semi-conductor devices, electrical goods, and appliances.
Foreign direct investment (FDI) is actively welcomed and encouraged, and steps have
been taken by the Malaysian government to further liberalise foreign investment
regulation, particularly in the manufacturmg sector. From June 2003, the
requirements for FDI have been relaxed to allow 100% foreign equity holdings for all
investments in new manufacturing projects, including expansion/diversification by

existing companies.

Through the Second Industrial Mast_er Plan (IMP2) 1996-2005, the Malaysian
manufacturing sector has been moving along the value chain from assembly-based
and low value-added activities towards higher value-added activities, such as R&D
and Product Design. The Industrial Master Plan is also responsible for moving to a
higher level the whole value chain in the Malaysian manufacturing sector through
productivity-driven growth achieved by the use of advanced technologies such as
automation and robotisation. The Malaysian government has also continued to play a
key role in the promotion and execution of newer technologies among local
manufacturing companies. For instaﬁée, under the Malaysian Technology
Development Corporation Sdn Bhd (MTDC), the government has facilitated the
acquisition of strategic and relevant technology by Malaysian industry through
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various incentives such as the Technology Acquisition Fund (TAF), and the
Technology Acquisition Fund for Women (TAF-W). TAF and TAF-W provide partial
grants to further promote efforts by the private sector to enhance their technology
levels and production processes. To supplement these efforts to promote investment in
newer technologies, the Advanced Manufacturing Technology Centre (AMTC) was
established in January of 1990, with a mandate to enhance the global competitiveness
of small and medium-scale industries thrbugh upgrading their industrial technological

capabilities.

Thus, advanced manufacturing technology (AMT) is being more widely used in the
Malaysian manufacturing sector, consistent with the government’s vision for the
country to achieve higher levels of technological competitiveness. In a survey of
implementation and justification on the usage of AMT amongst local manufacturing
companies in Malaysia. Teng and Seetharaman (2003) found 94.5% of the responding
firms have been using AMT in their manufacturing operation. The country's
manufacturing demand for the latest technologies is currently valued at RM30 billion
a year (Business Times. Kuala Lumpur, 24 April 2006, p.45). However, during this
phase of accelerated industrialisation, most of the technology has been acquired from
overseas through various transfer arrangements, and Malaysia remains a net importer
of machinery and equipment to meet its' industrial needs. In 2004 alone, imports of
machinery and equipment into Malaysia amounted to RM33.1 billion (Malaysia
Economic Report, 2004/2005).

Efstathiades et al. (2000) cautioned that the process of technology transfer is very
complicated and requires skills and managerial know-how of the acquiring firm. In
their study of technology transfer in developing countries, Saad et al. (2002) found
that the dependence on external/foreign assistance for management and skilled
operations is still significant and that the technology buyer remains entirely dependent
on suppliers from overseas. Difficulties such as breakdowns, delays in delivery of
spare parts, and repairs that have to be dealt with by foreign experts located abroad,
lead to long delays in production schedules. These explain the chronic gaps between
the forecast and actual rates of production due to under-utilisation of the technology.
This issue is related to the implcmentafion problems of AMT where many studies

found that despite the many advantages offered by advanced technology, most firms
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still fail to reap its full benefits (Baldwin and Lin, 2002; Lei et al., 1996; Meredith,
1987; Moller et al., 2003; Sohal, 1996; Udo and Ehie, 1996; Zammuto and O'Connor,
1992).

Therefore, in the context of a developing country like Malaysia, where the local
technological capabilities are relatively low and most of the technology has been
acquired and transferred from a foreign country, the problem of not fully realising the
benefits of acquired technology could be ‘even more apparent. According to Zhao and
Co (1997), barriers in the transfer of technology, lower wage rate, size of the firms
and paradigm of competition may be some of the compelling reasons to suspect that
the factors affecting AMT adoption in industrialised countries may be different from
those applicable to newly-industrialised countries. More often than not, the buyer of
technology is in a weak position, especially when dealing with a stronger and more

experienced supplier from an industrialised country (Efstathiades et al., 2000).

Hipkin and Bennett (2003) highlight the fact that technology acquiring organisations
in developing countries must take the initiative to use suppliers and networks to reap
the full range of benefits from the new technologies. Thus, referring to the research
objectives introduced in the earlier section, the Malaysian manufacturing sector has
provided the researcher with a suitable context in which to investigate how the
attributes surrounding the acquisition and implementation of the specified technology
affects buyer-supplier relationships, and how such relationships could impact on the
technology and implementation performance. To date, very few studies on AMT have
been conducted in Malaysia, despite its wide usage. This circumstance, therefore,
provides further motivation for the researcher to seek evidence from the Malaysian
manufacturing industry.

1

1.4 INVESTIGATIVE PROCESS

At the initial stage of the research, problems were identified from the preliminary
review of the literature and anecdotal evidence sought from the practising
organisations. This process involved stages of revision of the original ideas until gaps
were identified within the area of the research interest. Then, several potential

research questions were generated from the research problems. The literature was
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thoroughly checked to determine whether those questions had been answered. The
research aim was then identified based on the final selection of research questions,
and the research objectives were derived from the main aims, being refined several

times in the process.

To answer the research questions, a literature (Chapter two) was further studied to
establish an appropriate theory. Key concepts or variables involved in the subject of
research were identified. The literature review concentrated on several areas. Firstly,
it considers advanced manufacturing technology, secondly, it focuses on the issues
surrounding buyer-supplier relationships, and thirdly, it explores transaction attributes
which involves the levels of asset specificity, uncertainty, and complexity.
Thereafter, the hypotheses were constructed (Chapter Three), and measurements of
each variable of interest were developed according to the extensive review of the

literature, along with information and suggestions from the practising organisation.

The data collection exercise involved a quantitative approach using a questionnaire
survey as the main data gathering method, and qualitative interviews as a
supplementary data source. The data was primarily collected through the structured
questionnaire survey from a representative sample of the research population, and
around the same time, semi-structured interviews were conducted, and seven case
studies were analysed as a supplement to the survey findings. Quantitative data was
analysed mainly using the AMOS package for structural equation modelling (SEM)
and SPSS packages for descriptive statistics and analysis of variance (ANOVA). On
the other hand, data from the interviews were used to develop snapshot case studies.
In this study, quantitative data were used primarily to examine any correlation or
association between the variables under investigation (Chapter Five). The results
obtained were then strengthened or, weakened by findings from the qualitative data

(Chapter Six). Figure 1.1 provides an overview of the investigative process.
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Figure 1.1: Investigative process
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1.5 OUTLINE OF THE THESIS

This thesis is divided into seven major\chapters. Following this introduction, Chapter
Two provides the reader with a critical review of the existing AMT, BSR and TCE
literature. This starts by providing a working definition of AMT used throughout this
study and highlights how AMT has been widely defined and classified. The
discussion continues to the review of research that has been conducted on AMT
implementation and management, with the objective of identifying the frequently-
cited benefits associated with AMT implementation. Hence, this information can be
used to gauge the aspect of technology ;;erfonnance that should be measured in the
present research. Then AMT implementation and success factors are reviewed in
order to highlight where buyer-supplier relationships are positioned within this

subject.

Within the area of BSR, a wider overview of previous research within the various
research streams is presented to pr;wide a basic understanding of a different
perspective of how BSR has been studied and to critically review how the literature
has been dominated by an understanding of the relationships with industrial/parts
suppliers as opposed to capital equipment suppliers. Then, BSR specific to AMT
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implementation is reviewed and ﬁnally; previous research in the area of “buyer-
supplier relationships™ is critically reviewed to equip the reader with the working
description of the term ‘BSR’ as used in the present research. Within the area of TCE,
a basic definition and explanation is presented to provide the reader with better
background comprehension about the usage of this theory later in this research.
Previous research studies that apply TCE theory are then reviewed in order to
highlight the wide use of this theory m the organisational research field. The TCE
literature is then is critically explored and BSR is presented as a govemance
mechanism to bring together much of the currently separate work within these two
fields (BSR and TCE). Finally, the three transaction attributes within TCE theory are
reviewed and attention is given to how these are related to the issues of AMT

acquisition and implementation.

Chapter Three presents the readership vﬁth a critical perspective on the framework
and development of the hypotheses for the present research. The chapter begins with
an outlined of the research gaps drawn from the previous chapter (Literature review),
and proceeds to demonstrate the framework for this study. From here, a graphical
representation of each important variable in the research and the flow of expected
relationships, is presented in a theoretical model. Finally, the chapter ends with the
key arguments supporting the introduction and development of the five main

hypotheses and the three sub-hypotheses developed in the study.

Chapter Four begins with a critical perspective on the quantitative and qualitative
approaches in research methodology and the justification for the choice of the
methodological approach employed in the present research. The detail of both data
collection methods is then presented.- Part one considers the quantitative data
collection method, and part two discusses the qualitative data collection method. In
terms of the quantitative data, issues regarding the measurement/operationalisation,
sampling methods, scale development and analysis techniques used in this study are
presented in detail. With regard to the qualitative data, the sample selection

procedure, interview protocol, and approach for analysis are discussed.

Chapters Five and Six present the results of this research. Chapter Five focuses on the

findings of the questionnaire survey and considers three main issues. Firstly, the
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demographic detail - profile and characteristics of the responding companies are
presented, thereby highlighting the representative nature of the sample. This
presentation is followed by the final dataset assessment for reliability and validity in
order to ensure the data were fit for further analysis. Finally, the chapter presents the
results of the main hypotheses after subjecting the data to the various tests. The

chapter concludes with a summary of the key findings of the survey.

Chapter Six provides the reader with the findings of the qualitative semi-structured
interviews. This chapter is divided into two main sections. Using Yin’s approach of
data analysis (Yin, 2003), case studies were developed based on semi-structured
interviews and company documentation data. Section one presents an in-depth
analysis of each individual case company. This is followed by cross-case analysis
where key issues arising from the individual case analysis, which pertain to the main
hypotheses of the study were identified and discussed. The chapter ends with insight
gained from the case analysis uncovering more understanding towards BSR and

transaction attributes in AMT acquisition and implementation.

Chapter Seven provides more in-depth discussions of the findings from both
quantitative and qualitative data collection and analysis. This chapter is divided into
three main sections. Section one attempts to bring both findings together in order to
provide a richer understanding of the result presented in Chapter Five and Chapter
Six. From this discussion, the main conclusions of the study are presented. The
implications of the study are then offered for both the academic and practitioner
audience. Finally, this chapter indicates the limitations of the study and, as a result

directions for future research are also proposed.
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CHAPTER TWO
LITERATURE REVIEW

)

2.1 INTRODUCTION

This chapter introduces the related theories linked to the issues under investigation as
described in Chapter One. The overall review was carried out using three dominant
and important literature streams, which when linked together, clearly delineate the
research issues. These three bodies of literature are concerned with: advanced
manufacturing technology; buyer-supplier relationships; and transaction cost

economic theory.

The first sets out to build up a fundamental understanding of the research context,
which is that of advanced manufacturing technology implementation. For that reason,
initially, the definition and classifications of AMT are explored to provide the reader
with an appreciation of how AMT is cdnéeptualised in the current research study. The
review then considers how this subject has been studied previously, but consistent
with the context of the current research, this review confines itself to previous studies
on AMT implementation and management. Apart from ensuring whether the intended
investigation has been previously: explored, this aspect of the review provides
knowledge of the benefits offered through the adoption of AMT and how this issue
has continued to gain importance, and is, therefore, worth investigating. Finally,
reviews are carried out on AMT implementation and its success factors. This
important section leads to the identification of the importance of buyer and supplier
relationships as one of the critical success factors in this area. Additionally, the
overall literature reviews on this first aspect, reveal that despite the recognition of the
importance of developing good relationships with the technology supplier in AMT
implementation, research in this area remains scarce.

The second body of literature comes from the corpus of knowledge on buyer and
supplier relationships, and from this it can be seen that such relationships have been

studied from various research disciplines such as marketing, purchasing, strategy, and
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supply chain management. Consequently, the main thrust in this area has not been
established within the context of AMT acquisition and implementation, but is largely
focused on buyer-supplier relationships with parts/industrial suppliers. However, this
whole literature stream still provides a useful theoretical implication and techniques
for the subject of this enquiry, especié}ly on the dimension used to measure the
strength of buyer and supplier relationship. The last part of this area of literature
highlights how buyer-supplier relationships are even more critical in advanced

manufacturing technology acquisition and implementation.

The third theoretical stream is onn transaction cost economics and governance
structure. Basically this part introduces how transaction cost economic theory relates
to the choice and the management of governance structure and how a buyer-supplier
relationship is also considered as one form of that structure. Following the transaction
cost economic theory, it is possible to identify three transaction attributes, these being
the level of asset specificity, uncertainty, and complexity, as important determinants
of governance structure (in this case the governance or management of buyer-supplier
relationships). In fact, these three attributes have different influences in different firms
in the process of technology acquisition and implementation. The third part provides
an explanation of why transaction attributes cannot be isolated from the issues of
buyer-supplier relationships in AMT implementation. Figure 2.1 illustrates the

integration of disciplines and the literature focus for this research investigation.
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Figure 2.1: The integration of disciplines and literature focus
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2.2 ADVANCED MANUFACTURING TECHNOLOGY (AMT)

2.2.1 The definition and classification of AMT

AMT involves new manufacturing l.echniques and machines combined with
information technology, microelectronics and new organisational practices in the
manufacturing process (Teng and Seetharaman, 2003). In general AMT is defined as
an application of computer-enhanced, applied science to a firm’s production system
(Tracey et al., 1999). Youssef (1992) and Udo and Ehie (1996) defined AMT as a
group of integrated hardware-based and software-based technologies, which if
properly implemented, monitored, and evaluated, will lead to improving the
efficiency and effectiveness of the firm in manufacturing a product or providing a
service. Udo and Ehie (1996) further illustrated that these technological innovations
include, numerical control (NC) machine tools, cellular manufacturing, machining
centres, industrial robots, computer-aided design and manufacturing (CAD/CAM)

systems, and automated storage and retrieval systems (AS/RS) .

Defining AMT as manufacturing process technologies that use computers to store and

manipulate data, Beaumont et al. (2002) also refer to electronic mail, decision support
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systems, knowledge-based systems, and office automation as part of AMT, as long as
they are used to give administrative support to the factory and integrate its operations
with the rest of the organisation. Park. (2000), on the other hand, defines AMT as a
comprehensive collection of technologies for enhancing the efficiency and flexibility

of manufacturing systems.

Despite the existence of numerous definitions of AMT, the literature generally agrees
that it has been widely defined as a group of computer-based technologies, which
includes computer-aided design (CAﬁ),‘ computer-aided manufacturing (CAM),
manufacturing resources planning (MRPII), robotics, group technology, flexible
manufacturing systems (FMS), automated materials handling systems, computer
numerically controlled (CNC) machine tools, and bar-coding or other automated
identification techniques (Cook and'Cook, 1994; Lewis and Boyer, 2002; Millen and
Sohal, 1998; Sambasivarao and Deshmukh, 1995; Stock and McDermott, 2001; Zairi,
1992; Zammuto and O'Connor, 1992). This study applies the existing definition of
AMT but extends this to include any technology, which is new or advanced to a
company when compared to its previous or current manufacturing technology. The
study focuses on the hard form of AMT, and also soft technologies when they are

embedded in hardware rather than being transferred independently.

Apart from the variety of ways that AMT has been defined, the literature also
indicates that various classifications of' AMT have been offered. To distinctively
classify AMT into several groups is not an easy task since the set of AMT is hybrid
and complex in terms of technological background and industrial origin (Park, 2000).

Amongst the available classifications are those discussed in the following paragraphs.

Kotha and Swamidass (2000) classified the various manufacturing technologies into
four groups on the basis of the embedded information processing capabilities. The
four groups are:
1. Product design technologies. This group includes technologies such as
computer-aided design (CAD), computer-aided engineering (CAE), and
automated drafting technologies that focus primarily on product definition,

and design-related information processing functions.
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2. Process technologies. This group includes technologies such as flexible
manufacturing systems (FMS), numerically controlled (NC) machines, and
programmable controllers that focus on the process aspects of manufacturing.

3. Logistics/planning technologies. This group helps facilitate the storage and
exchange of information among process, product, and logistics technologies
identified above. Such technologies are common databases, systems

translators, and data transfer protocols.

Park (2000) on the other hand, offers three classifications of AMT, which are firstly,
the scheme based on industry-technology linkage; secondly, the scheme based on
system-technology linkage; and thirdly, the scheme based on process-technology
linkage, as illustrated in Table 2.1, Table 2.2, and Table 2.3.

Table 2.1: Classification scheme based on industry—technology linkage

Major category Minor category Representative

technologies
Sole-industry Mechanics industry technology Hydraulic, pneumatic
technology Electric-industry technology Motor

Electronic-industry technology Sensor
Software-industry technology = CAD/CAPP, MRP

Info./comm.-industry LAN, MAP
technology
Composite-industry ~ Mechanics-electronics NC machines, robotic,
technology technology AGV, AR/RS
Electronics-software PLC
technology

Table 2.2: Classification scheme based on system-technology linkage

Category Representative technologies

Protocol development technology  Simulation
Component software technology = CAD, CAPP
Component hardware technology = NC machines, robotics, control devices

System control technology MRP, Controller
System integration technology LAN, MAP, AGV, AS/RS
Base technology Sensor, hydraulic/pneumatics, electrical motor
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Table 2.3: Classification scheme based on process—-technology linkage

Category Representative technologies
Product/process design CAD, CAPP
technology

Fabrication/assembly technology = NC machines, robotics
Material handling technology AS/RS, AGV

Testing/inspection technology Inspection robots, sensor
Control/communication MRP, LAN, MAP
technology

Small and Yasin (1997) introduce three' technology classifications known as stand-
alone systems, intermediate systems, and integrated systems, as illustrated in Table
24.
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Table 2.4: AMT classification based on system groups

Stand-alone systems

Design and engineering:

Computer-aided design (CAD)
Computer-aided process planning (CAPP)

Machining/fabricating and assembly:
Numerical control machines (NC/CNC/DNC)
Pick-and-place robots (PPR)

Other robots (ROB)

Materials working lasers

Logistics related:
Material requirements planning (MRP)

Intermediate systems _ .
Automated material handling technologies:
Automated storage/retrieval systems (ASRS)
Automated material handling systems (AMHS)

Automated inspection and testing technologies:
Automated inspection and testing equipment (AITE)

Integrated systems

Flexible manufacturing systems: ‘
Flexible manufacturing cells/systems (FMC /FMS)

Computer-integrated manufacturing:
Computer-Integrated Manufacturing (CIM)

Logistics-related technologies:

Just-in-time (JIT)

Manufacturing requirement planning (MRP)
Manufacturing resource planning (MRPII)

The core observations from the above discussions are firstly, although these varieties

of definitions and classifications make valuable contributions to understanding AMT,

there is no one absolute way that AMT can be classified. Secondly, previous studies

have frequently classified the technology consistent with the main objective of the

study. For instance, consistent with the main objective of their study, which is to

investigate the strategy-AMT fit and. its implication on performance, Kotha and
Swamidass (2000)(2000) claimed that the broader conceptualisation of AMT used in

their study permits the many dimensions of AMT to be matched against several

possible business-level strategies.
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Similarly, in the study relating to the hierarchical classification scheme of AMT and
the policy formulation process, Park (2000) identified three different categorisations
of AMT which are: the classification scheme based on industry-technology linkage,
the classification scheme based on system-technology linkage, and the classification
scheme based on process-technology linkage. The industry-technology linkage is
primarily associated with policy-makers in government who take charge of national
industrial policy. The system-technology linkage is primarily associated with the
researchers and engineers who account for the technology development capacity. And
finally, the process-technology linkage is primarily associated with the end-users in
manufacturing firms. In their study investigating effective planning for the
implementation of AMT, Small and Yasin (1997) combined technologies that offer
similar organisational benefits into the same category. The reason behind this
categorisation is that technologies that offer similar benefits are conducive to similar

planning and installation approaches.
2.2.2 Research on AMT implementation and management

AMT has generated a great deal of interest and been widely researched from various
aspects. Examples include, research on addressing the factors that determine success
or failure in the acquisition and implementation of AMT (Fynes and Voss, 2002;
Sohal and Singh, 1992; Zhao and Co, 1997), on benefits associated with AMT
implementation (Beaumont et al., 2002; Efstathiades et al., 2002; Efstathiades et al.,
1999; Kotha and Swamidass, 2000; Lewis and Boyer, 2002; Tracey et al., 1999), and
on planning associated with AMT implementation (Efstathiades et al., 2002; Millen
and Sohal, 1998; Small and Yasin, 1997; Sohal, 1997).

Recently, researchers have begun to study AMT implementation and various
organisational variables such as organisational culture (McDermott and Stock, 1999),
organisational structure (Gupta et al., 1997), organisational culture and operations
strategy (Stock and McDermott, ‘2001), participation of managers in strategic
formulation (Tracey et al., 1999), buyer-supplier relationships (Youssef and Zairi,
1996; Youssef et al., 1996; Zairi, 1992; Zairi, 1992; Zairi, 1998), and organisational

characteristics such as size and ownership (Schroder and Sohal, 1999).
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A large body of academic research has been undertaken on the benefits associated
with the adoption of AMT. Small (1998) identified 15 benefits associated with the
implementation of 12 investigated AMT types. The list of benefits is as follows:

1. decreasing labour cost;

2. improving labour productivity;

3. reducing per unit production costs;

4. reducing set-up time;

5. reducing manufacturing lead-times; |

6. reducing scrap and rework;

7. improving product quality;

8. developing management expertise;

9. developing an integrated organisation;

10. improving engineering expertise;

11. reducing engineering/design lead times;

12. improving responsiveness to competifors’ actions;

13. gaining earlier entrance to market/reduced new product development time;

14. increasing market share;

15. improving responsiveness to changing customer needs.

Generally, with the benefits associated with the adoption, AMT enable firms to gain
or sustain competitive advantage in the marketplace (Gupta et al., 1997; MacDougall
and Pike, 2003; Millen and Sohal, 1998). This is because the use of AMT permits
more flexibility in terms of product design and manufacturing processes, with fewer
flaws at lower costs. Previous empirical research has found support for the ability of
AMT to offer an extensive range of benefits to the adopting firm. Table 2.5 shows a
selection of previous studies on AMT issues, together with the performance achieved

as a result of its adoption or successful implementation and management.

A
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Table 2.5: Selected previous studies of AMT concerning performance

Author

Issue

Performance achievement

McDermott and Stock
(1999)

Effect of organisational culture on AMT
implementation

- Operational Performance
- Managerial Performance

- Competitive Performance
- Satisfaction Performance

Gupta et al. (1997)

Effect of organisational structure on
AMT performance

- Manufacturing Performance
- Growth performance

Beaumont et al. (2002)

Effect of Planning effort in AMT
investment on AMT performance

- Organisational Performance
- Operations performance

Lewis and Boyer
(2002)

Factors impacting AMT Performance

- Financial performance

Zhao and Co (1997)

Adoption and Implementation of AMT

- Reduction in labour cost
- Manufacturing performance
- marketing performance

Efstathiades et al.
(2002)

Strategic planning associated with AMT
implementation

- Technical Success
- Manufacturing success
- Business success

Stock and McDermott
(2001)

Effect of organisational culture and
operations strategy on AMT
implementation

- Manufacturing performance
- Competitiveness

Tracey et al. (1999)

Manufacturing technology and strategy
formulation

- Competitive capabilities

- Overall customer
satisfaction

- Market Performance

Shepherd et al. (2000)

Technology radicalness and the assessed
benefit

- Operational benefit
- Organisational benefit
- Satisfaction

Boyer et al. (1997)

Unlocking the pdtential of AMT
technologies

Business level performance
(Growth, profit, flexibility)

Small and Yasin
(1997)

AMT Implementation plan and
performance

- Time-based competition
- Operational performance
- Manufacturing cost

- Quality

Das and Narasimhan
(2001)

Implication of Process- technology fit on
performance

- Manufacturing performance
- Firms performance

Pagell and Krause
(1999)

The relationship between environmental

uncertainty and manufacturing flexibility
] Ak,

Improvement of
manufacturing performance
over the past 3 years

36



2.2.3 AMT implementation and its success factors

Despites the advantages, the implementation of AMT does not guarantee that a firm
will reap all the potential benefits being'offered (Gupta et al., 1997; Meredith, 1987;
Small and Yasin, 1997). Indeed, a number of research studies indicate that the
benefits from such investments have not been fully realised (Baldwin and Lin, 2002;
Lei et al,, 1996; Meredith, 1987; Moller et al., 2003; Sohal, 1996; Udo and Ehie,
1996; Zammuto and O'Connor, 1992). In some cases, firms that reported successful
implementation of AMT were not exploiting the full benefits offered by the system
(Inman, 1991). Likewise Udo and Ehie (1996) noted that despite the numerous
benefits of AMT, only a small proporti 6n of companies adopting AMT have taken full

advantage of these.

Boer et al. (2003) reported that manufacturing companies are not benefiting from
AMT owing to technical difficulties, such as problems with standardisation, and the
integration of hardware and software after installation. Park (2000) proposed the lack
of absorptive capabilities to internalisé, AMT due to managerial deficiencies and
organisational obstacles, as one of the reasons. Additionally, Park (2000) suggested
that the structural discrepancy between technology generation (supply) and
technology application (demand) is a more serious reason for failure in performance.
Udo and Ehie (1996), on the other hand, attributed poor performance to the lack of
appreciation of the degree of complexity and challenge that such implementation
might entail. In a broader sense, Saraph and Sebastian (1992) referred to AMT
implementation failure as due to the neglect of critical human resource factors. And
on a similar theme, Sohal (1996) claimed that firms that enlist technology champions
(individuals who provide a continual driving force throughout the initiative), are more
likely to achieve successful AMT implementation. Babbar and Rai, (1990) reported

that the problem lies not in the level of technology, but rather in its implementation.

In short, most firms still struggle with; AMT implementation (Gupta et al., 1997;
Hottenstein et al.,, 1999; Sambasivarao and Deshmukh, 1995). Meredith (1987)
observed that implementing AMT is one of the most lengthy, expensive and complex
tasks a firm can undertake. Consistent with Hayes and Jaikumar (1985), Frohlich
(1999) warned practitioners that the threatening obstacles associated with AMT
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implementation are not decreasing and may even be increasing. Many managers
assume that since their organisations have already adopted early-generation AMT, all
future implementations of even more advanced automation will be relatively
straightforward. The author then claims that has not been the case, primarily due to
the tremendous change in complexity of technologies, and that difficulties related to
AMT implementation are as severe today as they were in the 1980s, when many

forms of automation first appeared.

Since the success of AMT in achieving competitive advantage depends primarily on
correctly selecting and properly managing AMT projects (Cook and Cook, 1994),
enormous amounts of research have been undertaken, from which various factors
have been found to affect the success!of AMT acquisition and implementation. For
instance, Frohlich (1999) found that information systems adaptation during the course
of AMT implementation is the most important action to enhance AMT success.
Zammuto and O'Connor (1992), on the other hand, recognised the importance of firm
design and culture to the potential outcomes of an AMT investment. Zhao and Co
(1997) highlighted that project team integrity, strategic planning and project
championship, and technical knowledge, were found significant in the successful use
of AMT. Small and Yasin (1997), Millén and Sohal (1998), and Efstathiades et al.
(2002) drew attention to the importance of planning to the success of AMT
implementation. Small and Yasin (1997) found that firms using both formal business
and manufacturing planning, or formal business planning alone, had achieved
significantly higher levels of performance from their implementation projects than

those firms that were using neither business nor manufacturing planning.

In light of the above discussion of the relevant literature, it can be seen that much of
the previous research on examining critical success factors has been identified and
carried out with regard to the factors internal to the firm (see Efstathiades et al., 2000;
Frohlich, 1999; Millen and Sohal, 1998; Small and Yasin, 1997; see Zammuto and
O'Connor, 1992; Zhao and Co, 1997). In addition to the various internal factors
applicable to the users themselves, there are other factors which tend to inhibit or
facilitate the implementation process, and which are external to the users, pertaining
mainly to the Sup}.JliCl'S of AMT (Zairi, 1992). Studies by Udo and Ehie (1996) and
Zhao and Co (1997), indicate that supplier support and/or relationship with the
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technology supplier are the only factors external to the organisation that were found to
be significant in terms of the success of AMT implementation. This factor was, no
doubt, found to be significant in determining AMT implementation success. Indeed,
the need to establish good links with suppliers has been reported to be of paramount
importance in successful AMT implementation (Bessant, 1994; Burgess et al., 1997;
Fynes and Voss, 2002; Gupta et al,, 1927; Kaighobadi and Venkatesh, 1994; Sohal,
1999; Sohal and Singh, 1992), yet very few studies have been conducted in relation to

this issue.

In a comprehensive study regarding the critical success factors in the adoption and
implementation of AMT, Udo and Ehie (1996) classified the critical success
determinants for AMT implementation into four broad categories which are: triple ‘C’
factors, self-interest factors, housekeeping factors, and literacy factors (see Table 2.6).
Each of these determinants was found to be a significant determinant of success
factors. It can be seen that quality of support from the vendor, which was classified
under the housekeeping factors, was found to directly affect the benefits of improved

quality and quick response to customers.

Table 2.6: Critical success determinants for AMT implementation (Adopted
from Udo and Ehie, (1996)

Determinants

Triple ‘C’ factors Self-interest factors

Effective communications Employees’ morale

Sound co-ordination Employees’ satisfaction with the project
Strong co-operation from everyone Belief that the AMT is for general interest
Strong commitment Quick response to workers’ concerns

Appropriate reward system
Housekeeping factors

Quality plan of action Literacy factors

Teamwork Clear understanding of AMT capabilities

Quality vendor support* Clear understanding of the business

Quality technical support principles

Detailed cost/benefit report Understanding of the business system

AMT cost justification Effective training

Business functions integration Clarity of AMT goals and objectives

Effective facilitator . Appropriate level of expectations of the
. "AMT

* Issue relates to buyer-supplier relationships
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In another comprehensive study concerning the critical success factors in AMT
adoption and implementation, Zhao and Co (1997) listed 27 such factors in order of
importance, as identified by the adopting firm (see Table 2.7 ). For instance, of 27
critical success factors identified by Zhao et al. (1997), selecting the appropriate
technology supplier(s) was ranked 9" in importance and the nature or relationships
with the technology supplier(s) was ranked 13™. The comparatively high rank of these
factors indicates the imporfancc of technology suppliers in enhancing the success of

AMT adoption and implementation. ;

Table 2.7: Critical success determinants for AMT implementation (Adopted
from Zhao and Co, 1997)

Critical success factor

1. Degree of financial support

2. Degree of alignment of the core organisational systems with the corporate strategy

3. Understanding the potential contribution of AMT to current operations

4, Degree of management commitment and support

5. Well-defined objectives of AMT adoption

6. Degree of effective alignment of employee attitudes with corporate objectives

7. Degree of willingness of top management to take short term-risks for long-term improvement
8. Pace of implementation

9. Selecting the appropriate technology supplier(s)*

10. Position of AMT champion in the organisation

11. Existence of an AMT champion

12. Degree of top-down planning and bottom-up implementation

13. Nature of the relationship between the technology supplier(s) and user firm*

14. Degree of turnover of the project team members

15. Degree of availability of hands-on training program to employees after implementation
16. Active participant by in-house engineer

17. Degree of specialised technical training is very important

18. Need for long-term automation objective

19. Training programs must be maintained throughout the process of implementation

20. Do not disband the project team until the new technology is absorbed by the organisation
21. Need for team members to be familiar with the new technologies

22. Organisation and composition of the project team

23. Existence of an employee education program prior to AMT implementation

24, Degree to which organisations obtained experience with a pilot project prior to implementation
25. Need to reorganise

26. Need to revise policies and procedures

27. Need for external consultants

* Issue relates to buyer-supplier relationships

The overall discussions from this section recognise that the adoption of AMT does not
necessarily guarantee success to the firm. In fact, most firms still struggle with

problems in its implementation. Various'factors have been found to facilitate, as well
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as to hinder the implementation success, most being internal to the firm. A good
relationship with the technology supplier was found to be one of the most important
external factors that can facilitate imfnlcmentation success. Despite recognising the
importance of this factor, the literature nevertheless indicates the lack of research
particularly on exploring aspects of technology buyer-supplier relationships in AMT

acquisition and implementation.

2.3 BUYER-SUPPLIER RELATIONSHIPS (BSR)

2.3.1 Areas of previous research into imyer-supplier relationships

Since the 1990s, research in buyer-supplier relationships has received increasing
attention, especially as it has become widely known that various benefits can be
enjoyed by developing closer relationships with the suppliers. As noted by Tang et al.
(2001), buyer- supplier relationships have evolved towards a new form in order to
respond to intensified competition in industry. The movement towards closer co-
operation between buyers and suppliers also results from the global and competitive
market place that focuses on cost, quality, delivery, flexibility, and technology, which
subsequently create a greater need to emphasise inter-firm collaboration with various
business partners. Dwyer et al. (1987) described a continuum of different types of
buyer-supplier relationship, believing that firms engage in co-operative buyer-
supplier relationships because they expect to benefit from them. Only as long as the
firms perceive a benefit from the relationship do they continue in a co-operative

fashion.

Since the initial recognition from practitioners and scholars on the important role of
suppliers, research in this area is gaining importance and has been studied in a wide
range of research fields. Ellegaard et al. (2003) distinguished six main areas in which
buyer-supplier relations have been studied, namely: organisational studies, industrial
economics, industrial and relational marketing, strategic supply chain management,
purchasing, and strategic development. Within these six main areas, the literature on
buyer-supplier relationships has been dominated by three main areas, these being,

industrial and relational marketing, supply chain management, and purchasing areas.
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In industrial and relational marketing areas, buyer-supplier relations are generally
viewed as one of the inter-organisational exchange relationships. Close to exchange
relationships, strategic supply chain management areas view buyer-supplier relations
as one of the crucial networks in a business process in delivering excellent product or
service. Research in both areas extends from the model for the development of buyer-
supplier relationships (Dwyer et al.,, 1987; Lau and Goh, 2005), to building and
maintaining close buyer-supplier relationships (Johnson et al., 2004; McCutcheon and
Stuart, 2000), and towards how the use of information technology (Humphreys et al.,
2006; Ryssel et al., 2004; Stump and Sriram, 1997; Tang et al., 2001) and advanced
manufacturing technology (Burgess et al., 1997) has altered the nature of buyer and

supplier relationships.

Within purchasing areas, research is more concerned with the development of a more
effective purchasing strategy. Noordewier et al. (1990)(1990) stated that purchasing
performance is an important determinant of a firm’s competitiveness, and they
empirically prove that long-term co-operative agreements with suppliers have a
positive impact on purchasing performiance, subsequently suggesting that developing
close relationships with the suppliers could enhance firm competitiveness. Studies in
the purchasing area have ranged from supplier selection procedures and criteria
(Ellram, 1990; Ellram, 1995; Humphreys et al., 2003; Motwani et al., 1999; Youssef
and Zairi, 1996), to the linking of strategic purchasing strategy with other variables
like buyer-supplier relationships evaluation system (Carr and Pearson, 1999). These

studies are associated with the development of a more effective purchasing strategy.

In the area of strategic development, researchers have focused on the importance of
buyer-supplier relations and management as a strategic tool for creating competitive
advantage (Cusumano and Takeishi, 1991; Kotabe et al., 2003). Similar evidence on
how buyer-supplier relations bring competitiveness can be found in Zeller and Gillis
(1995), who demonstrated how the Ford Motor company, under total quality
management (TQM), has transformed its buyer-supplier relationships from being
adversarial to collaborative in nature. Ford’s success indicates that businesses can

increase their competitiveness by implementing co-operative supplier relationships.
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Evidence from various field of BSR research indicate that the need for firms to
engage into strong or close relationships with suppliers is crucial, as it links to various
aspects of performance. A range of benefits can be derived from the management of
good relationships with the technology supplier. Generally, partnerships and alliances
between firms and their suppliers are one important manifestation of core competency
leading to knowledge-based competitive advantage (Dyer, 1997; Johnson et al.,
2004). Specifically, the outcomes for partnerships between buyers and suppliers are
improved process technology adoption (Johnston and Linton, 2000), improvements in
conformance quality, and risk reduction and reductions in capital investments (Lado
et al.,, 1997) to operating performance measures such as on-time delivery and

responsiveness (Stanley and Wisner, 2001).

Johnson et al.(2004) found that trusting buyer-supplier relationships lead to high co-
operative behaviour in terms of shared planning (sharing of strategic plans and
schedule information) and flexibility in arrangements (the willingness to alter
conditions and expectations to suit unanticipated situations). This co-operative
behaviour has been found to link positively with aspects of performance such as long
term profitability, net profits over past year, growth, innovation of product/services,

lower long-term and short-term costs, and an increased product/service base.

Partnership sourcing, when appropriately and selectively used (Bensaou, 1999), has
been directly linked to objective financial performance measures. For instance, Carr
and Pearson (1999) in their empirical study, found that buyer-supplier relationships
have a positive impact on a firm’s financial performance with respect to return on
investment, profits as a percentage of ‘sales, firm’s net income before taxes, and
present value of the firm. Based on the results of their study, they proposed that
through collaborative relationships with their suppliers, which involve
communication, co-operation, and co-ordination of all activities associated with the
production of goods and services, firms can anticipate some improvement in their
financial performance through reductions in costs.
!

From the above review of the literature, three main observations, which are
paramount to this research can be drawn. Firstly, there is increased evidence that

suggests buyer-supplier relationships are of paramount importance for firms because

43



such relationships can create value for both parties involved. Secondly, while the
issues surrounding supplier alliances have been discussed in the purchasing and
marketing fields, they have been less frequently addressed in the Operations
Management (OM) field (McCutcheon ‘and Stuart, 2000). Finally, although buyer-
supplier relationships have been studied from various research streams, efforts have
been concentrated on the relationships with industrial suppliers rather than on those
with the capital equipment suppliers. In fact, within the limited BSR research in the
OM field, investigations are still predominantly on the relationships with industrial
suppliers, and hence, knowledge on buyer-supplier relations in the procurement of

capital equipment, remains limited and inadequate.

2.3.2 Buyer-supplier relationships in AMT implementation

The issue of developing close relationships with suppliers is equally important with
regard to capital equipment suppliers. Sako (1992) highlighted that technology
transfer and training is one of the three major areas where supplier relationships may
not be strictly arm’s length, but may require some moderate to extreme extensions
from the traditional arm’s length relationships. Referring to technology transfer as the
movement of technology from one ‘organisation to another, that is across the
organisational boundaries of the source and recipient, Stock and Tatikonda (2000)
observed that even when the technology is functional in its present form and less
complex, due to the lack of expertise or experience, the recipient may not know how

to immediately utilise it.

Therefore, there is more communication, co-ordination and co-operation between the
recipient and the technology supplier than in the arm’s-len gth purchase transfer mode.
Stock and Tatikonda (2000) also argued that when the technology is much more
complex, unfamiliar to the recipient, and must be customised to some extent and is
not in its completed form when it arrives at the recipient’s facility, greater
communication, co-ordination, and co-operation are required. In this respect, a well-
established, close relationship may make the inter-firm boundaries more permeable,
allowing technology to be transferred ‘more easily into the organisation (Heide and
John, 1990). If they perform as intended, closer supplier relations can reduce

transaction cost (Dyer, 1997).
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The limited literature in buyer-supplier relationships for the procurement of capital
equipment is mostly found in the area of advanced manufacturing technology
research. A review of the available body of knowledge in the area indicates that the
implementation of advanced manufacturing technology requires significant
involvement and support from the technology supplier (Gupta et al., 1997;
Kaighobadi and Venkatesh, 1994; Saleh et al., 2001; Sohal, 1999; Sohal and Singh,
1992; Youssef and Zairi, 1996; Zairi, 1992; Zairi, 1992; Zairi, 1998; Zhao and Co,
1997). By its nature, AMT is a complex technology especially for firms that have no
previous experience in automation, and even with previous experience, each
technology embodies specialised know-how that differentiates the product. Not all
firms possess the ability and the know-how on the technology, especially when it is
not the type of product that firm purchase on a regular basis, such as in the purchase
of parts and components. Zairi (1998) noted that the complex nature of the technology
and the limited knowledge and experience of users, led to difficulties for users in

specifying their own technical requirements, without a close involvement of suppliers.

Saleh et al. (2001) reported that even the process of justification for its investment is a
complex and critical task. Swanson (1997) highlighted how an increase in automation
as in the environment of AMT, means that the equipment is more intricate, making
the diagnosis of equipment problems more difficult, thus emphasising the importance
of maintenance management for this type of technology. Both Saleh et al. (2001) and
Swanson (1997) indicated how the technology supplier can add value to the overall
success of technology implementation. Kakati (1997) claimed that given the
complexity of AMT and the high technical and economic risk associated with its
implementation, effective planning and evaluation requires an extensive database
containing information about the technical, which includes process plan, drawings,
and part description. This information helps firms in understanding the AMT
consequence for manufacturing. As previously mentioned, not all firm possess the
ability and the know-how of the acquired technology, and thus, stronger support from

the technology supplier is alWays needed in the process.

Chen and Small (1996) asserted: that adopting AMT requires more complex
relationships and greater integration with the organisation’s key environmental

constituencies (i.e. customers, parts suppliers and technology suppliers). Sohal and
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Singh (1992) suggested that close links with suppliers are among the critical factors
for both technical and business success il‘ll implementing AMT. In a case study of the
introduction and implementation of new._ manufacturing technologies by a small
Australian manufacturer, Sohal (1999) found that one of the factors leading to
successful implementation of AMT is a close relationship with the technology
supplier, According to the operations manager in charge in the implementation in the
case, the quick response from the tecl:hnology supplier when there was a problem with

the new technology, helped very much in the success of the implementation.

Bessant (1994) and Chen and Small (1997) maintained that closer relationships
between buyers and suppliers are very important in order to implement AMT more
successfully. More collaborative relationships with suppliers can be argued to
contribute positively to success in AMT implementation (Burgess et al., 1997). Zhao
and Co (1997), in their study of thcl adoption and implementation of advanced
manufacturing technology in Singapr;?reE found that supplier selection criteria and
developing close relationships with the technology vendor ranked number nine and 13

respectively, out of the 27 factors that determine the success of AMT implementation.

In the study involving ten suppliers and 20 users of AMT innovation, Zairi (1992)
identified various indicators on the degree of success/failure in AMT implementation,
attributable to the supplier factors. The criteria considered by the users, to facilitate
AMT implementation were:
e Supplier ability to relate AMT products to user requirements.
e Supplier competitiveness in product range, price, and performance,
e Supplier ability to provide a whole range of support services during the
various stages of the implementation process.
e The ability of users and suppliers to work closely during the implementation
process iy
e The ability of people to relate to one another for joint problem solving and
knowledge/information sharing.
¢ External criteria which were specially focused on, were those relating to the
suppliers of AMT innovation, and the dynamics involved in determining

interaction processes between the suppliers and users of AMT.
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e Supplier commitment in implementation by resource allocation, and
determination to solve all problems.
e Degree of commitment from both suppliers and users in enhancing existing

relationship an in planning jointly, for a long-term future.

The criteria which users considered to inhibit AMT implementation were:
e Poor choice of equipment in terms of reliability.
e Supplier inability to solve problems/poor technical knowledge.
e Supplier inability to provide good support and back-up services.
e Poor supplier communication with customer.
e Limited supplier involvement during implementation.
e Lack of supplier interest in users’ future requirements.

o Lack of supplier progressiveness.

The above study by Zairi (1992) provides a rich insight into how suppliers can add
significant value to the overall success of technology implementation and at the same
time how the lack of certain provisions;',qn the supplier side can hinder the overall
implementation success. Given the nearly inevitable, and the vital involvement of the
technology supplier to the implementation process, it stands to reason that close

relationships with the technology supplier play a pivotal role in AMT success.

The work of Zairi (1992) also provides some indication that most of the success
factors attributable to the aspects internal to the firm, could be further enhanced by
developing closer relationships with the technology supplier. For instance, Udo and
Ehie (1996), suggested clear understanding of AMT capabilities, clear understanding
of the business principles, understanding of the business system, effective training,
clarity of AMT goals and objectives, and the appropriate level of expectations of the
AMT, as being among the critical success determinants for AMT implementation
success, and categorised these under the literacy factors. However, to achieve what is
suggested by Udo and Ehie (1996), firm¢ must first acquire the knowledge about, and
the capabilities of AMT, to be implemented. This type of competency however, is not
automatically and necessarily possessed by the firms, especially when each

technology offers its own set of differentiated operational, strategic, and marketing
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capabilities (Zairi, 1992). These signify that closer relationships with the technology

supplier are even more critical.

Especially with new adopters, technology suppliers can help in the clarification of
AMT goals and objectives as well as educating their customers in terms of
appropriate expectations of the benefits of the AMT being implemented, in order to
avoid over-expectation and disappointment at a later stage. Reflecting on what has
been outlined by Zairi (1992) relating to the supplier’s ability to relate AMT products
to user requirements and the ability to provide a whole range of support services
during the various stages of the implementation process that further facilitate AMT
implementation, it stands to reason that in this particular case, firms involving the
supplier at every stage of planning associated with AMT implementation could

further enhance the overall success of the exercise.

However, despite the widely claimed crucial role of technology suppliers in AMT
implem