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Abstract

The paper highlights the importance of the
e-government initiative to support the supply chain
integration among Small and Medium Size
Enterprises (SMEs). It has been reported that
organisations need to integrate their Information
Technology (IT) infrastructures to support the
integration of their supply chains to increase their
efficiency. However, the current research suggests
that Small and Medium Size Enterprises (SMESs),
due to their lack of expertise and financial
resources to invest in the necessary technologies,
seem to need further support from the government
in their efforts to adopt IT. Therefore, the role of
the government is fundamental in supporting them
to adopt supply chain management technologies,

especially in geographical contexts such as this of
Taiwan. A case study is therefore carried out in
this paper to study an initiative taken in Taiwan by
the government in order to help the supply chain
integration of Taiwanese IT manufacturing
companies. The findings suggest that the adoption
of IT by SMEs (i.e. suppliers) is very much
dependent on external forces
(resource-dependency view), thus the government
has a very important role to play when it comes to
supporting SMEs to join supply chain networks. In
doing so, this research provides a broader
understanding of the phenomenon of
e-government initiatives to support supply chain
integration in practice.

Keywords: E-government Policies, Integration
Technologies, Supply Chain Management,
Information Technology, SMEs, Case Studies.

Introduction

The wuse of Internet-based Computing and
Communications (ICT) has emerged as a key
enabler to help organisations achieving greater
coordination and collaboration among supply
chain partners and automate the supply chain
process. This has created competitive pressures
as manufacturers and distributors are forced to
become more responsive to the retailers and
consumers. These pressures are forcing
manufacturers/buying organisations to reduce
costs, decrease order cycle times, and improve
their operating efficiencies. As a result,
manufacturers are under pressure to better
manage the supply chain and to improve
manufacturing efficiency and logistics operations
while remaining responsive to changing market
conditons and customer demands. The
increasingly complex global relationships among
suppliers, manufacturers, distributors, retailers
and consumers compound these pressures
(Kalakota and Robinson, 2001). Nowadays, the
use of technologies help organisations to better
manage their supply chains, as supply chain
management applications built on technology
platforms have enhanced the ability of
organisations to integrate their processes through
collaborative information sharing and planning
(Charles et al.,, 2001; Kalakota and Robinson,
2001). For example, integration technologies like
Enterprise Application Integration (EAI) and Web
Service are being used to support the integration
of supply chains. With supply chain integration,
companies are able to anticipate customers’
desires and meet their demands. A competitive



firm has to have the ability to acquire the goods
and services it needs just when and where it
needs them, at a favourable price, and with
acceptable payment and delivery terms. A
competitive firm needs to directly manage the flow
of goods through its distribution networks in a
cost-effective manner. Organisations have come
to realise that they can achieve this by integrating
their supply chains. Implementing supply chain
integration can save costs for the company in
many ways. It can lower the costs of labour,
increase flexibility, achieve faster response times
and cut down on the occurrence of errors on
paper-based operation, reduce unauthorised
buying outside preferred supplier agreements, and
reduce stocking, hence achieving competitive
advantage (Essig and Arnold, 2001; Lee and
Whang, 2001). Automation process can also
shorten the cycle time from ordering to distribution,
thus resulting in enhanced production ability and
increased efficiency. As for suppliers, they can
also benefit from supply chain integration as this
will shorten the business transaction cycle, lower
capital costs in stocking, lower labour costs,
increase efficiency, enhance accuracy, reduce
handling times and increase delivery speed (Chen
et al., 2003).

Although many efforts have been made by
companies to use integration technologies to
support their supply chain integration strategy,
adoption problems still exist. This is due to the fact
that most of their suppliers are SMEs and their
ability and resources are limited; therefore,
integrating their systems with their buying
organisations seems to be a significant problem
for them. The supply chain cannot be efficiently
integrated without support and cooperation from
the external forces such as manufacturers,
suppliers or the government (Pan et al., 2006).
According to Navarro et al. (2007), the government
plays a crucial role in supporting SMEs’ IT
adoption. Groznik et al. (2008) claim that
e-government supply chain implementation is only
feasible if it is introduced hand in hand with the
government and private companies. The success
of an e-procurement system requires the analysis
and design of new and efficient internal and
supplier-connected processes in order to minimise
the meaningless circulation of information
(Panayiotou et al., 2004; Groznik and Trkman,
2009). According to the literature, government
promotion mechanisms can be a major enabler for
IT adoption (Gibbs et al., 2003). Shore (2001)
suggests that the support the government can
offer can take the form of openness in the use of

standards and cross-border data low (Shore,
2001). Groznik and Trkman (2009) and Lee et al.
(2005) report that the introduction of
e-procurement brings several challenges that are
mainly addressed by the Supply Chain
Management (SCM) concept in  private
companies. Despite certain calls to also study
SCM in the e-government context, this seems to
remain an under-researched area.

In line with that the research question of this study
is “Are SMEs’ integration technologies adoption
decisions highly dependent on external forces
such as the government?”and we study this in the
geographical context of Taiwan. This study
therefore examines a government initiative project
(the case of Industry Automation Programme) that
took place in Taiwan as a way to support SCM
integration among SMEs in the IT manufacturing
sector. The Industry Automation Programme is
one of the pivotal e-government initiatives
introduced by the Taiwanese government to
facilitate Business-to-Business (B2B) e-commerce
operation capability in the IT industry to enhance
Taiwan IT industry’s core competence, and to
push forward 2500 SMEs in the IT industry, to
establish operation capability and to promote
e-commerce and supply chain integration adoption
activities.

The remaining paper is structured as follows. In
the next section, we provide a review of our
theoretical basis to examine the adoption of
integration technologies and the role of the
government. We then proceed to present and
discuss the research methodology that guided this
research. This leads us to the fourth section of our
paper, in which we present the details of the
government initiatives, followed by section 5 were
we describe the findings obtained from the case
studies. The sixth section of the paper presents
the discussion of our reported findings in relation
to our theoretical basis. Finally, we conclude by
providing the limitations of the study and the future
direction of the research on this topic.

Literature Review

Integration Technologies Adoption by

SMEs and the Role of the Government

Due to SMEs’ inadequate resources, limited
knowledge, lack of ‘know-how’ about IS, and
several other constraints, some researchers have
found that small businesses generally face greater
risks in IS implementation and the use of IT than



large businesses (Cragg and King, 1993; Cragg
and Zinatelli, 1995; lacovou et al., 1995). Thus,
managers in SMEs have been characterised as
having reservations about the adoption and use of
IS (Chang and Powell, 1998; Thong, 2001). As a
result, these reservations have impeded the full
exploitation of the benefits and successes that
such organisations can achieve from IS. In the
early days, SMEs tended to use IS as tools to
automate their standard administrative functions
such as accounting, budgeting and inventory
control. Until recently, there has been growing
literature addressing the issues of using IS for a
competitive advantage amongst SMEs (Pollard
and Hayne, 1998). According to Lin et al. (1993),
the increasing interest in the strategic use of IS by
SMEs is based on three factors: (1) the increased
adoption of IS and its effective use by competitors,
(2) a decrease in the cost of IS so that it is
accessible to SMEs, and (3) the ability for IS to
allow SMEs to mask their size from their external
partners. For these reasons, the researcher
suggests that some SMEs have turned to the
adoption of integration technologies as a new
strategy to improve their competitiveness (Chen et
al., 2003).

The review of the literature has shown that only a
few prior studies have focused on integration
technologies in small businesses, as reported by
Daniel (2003), Hughes et al. (2003), lacovou et al.
(1995), Kuan and Chau (2001), Ravarini et al.
(2000), Tagliavini et al. (2002), and Waarts et al.
(2002). Among these studies on adoption, the
model proposed by lacovou et al. (1995) presents
the most comprehensive research that focuses on
the adoption of EDI in small businesses (Kuan and
Chau, 2001). However, most of the literature on
this subject that has been reviewed mainly focuses
on the adoption of EDI and ERP, with studies
related to EAl and Web Services adoption in
SMEs proving to be largely lacking. This might be
due to the fact that EAl and Web Services are only
beginning to emerge and are in the early stages of
adoption (Hailstone and Perry, 2002). Another
reason might be that SMEs feel it unnecessary to
adopt EAI or Web Services due to the extra costs
and expertise required to implement these
integrative technologies. The studies mentioned
above are mainly focused on internal factors
related to SMEs’ decision to adopt technologies
with less focus on the external influences.

In our study we move our focus from the internal
factors affecting IS adoption as presented in the
table above and we see how SMEs respond to

external influences such as those of the
government. IT adoption in Taiwan and supply
chain technology adoption in particular have been
studied in the past with a number of factors
identified as relevant to companies’ decision to
invest in these technologies. These factors are
organisational, extra-organisational,
governmental, industrial and cultural (Thatcher, et
al., 2006). Within these factors the role of the
government in creating a fertile environment for
the companies to invest in and reap the benefits of
IT has been widely emphasised (Oxley and
Yeung, 2001). More specifically, among other
factors relating to e-commerce adoption in the
USA, such as pressure from trading partners, the
government pressure emerges as the strongest
driver, especially for companies trading with the
government (Hsu, at el., 2006). The support the
government can offer can take the form of data
infrastructure and security, openness in the use of
standards and cross-border data flow as well as
creating an adequate educational system which is
able to produce a highly skilled workforce (Shore,
2001). When it comes to SMEs and e-commerce
in particular it has been reported that government
promotion mechanisms such as
telecommunications liberation and increasing
pressure on firms can be a major enabler for
adoption (Gibbs et al.,, 2003). The famous
successful example of EDI adoption in Singapore
shows the power that the government has in
persuading companies, especially through
educational programmes made to promote IT
adoption (Soh, et al., 1993). Korea was also an
interesting example of successful government
intervention for broadband adoption (Choudrie, et
al., 2003). Lee and Kim (2007) report that
government initiatives on the IS/IT project have
supported companies, and this involved facing a
challenge and speeding up their reengineering
process. Therefore, the government provides a
trigger to help SMEs actually catch up with the
advances of technologies. In the case of Taiwan,
the building of the national ICT infrastructure and
regulatory reform over many years were policy
choices that helped the advancement in the
adoption and use of technologies such as supply
chain integration (Wang, 1999). Nevertheless, the
application of e-government initiatives especially in
countries on the development curve is not always
straightforward and there are a number of risks
coming into play such as resistance to change and
lack of engagement from the public (Ciborra and
Navarra, 2005). Similar to companies,
governments might be under pressure from other
governments or international organisations to



perform in a certain way and follow policies that
are not well thought of (Yildiz, 2007). These
challenges in the implementation of e-government
initiatives have been formally categorised as: (1)
information and data, (2) information technology,
(3) organisational and managerial, (4) legal and
regulatory, and (5) institutional and environmental
(Gil-Garcia and Pardo, 2005).

In this paper we are examining a government
initiative that took place in Taiwan as a way to
support supply chain integration among SMESs in
the IT manufacturing sector. By taking a
resource-dependency view we examine how
external pressures such as those coming from the
government affected the adoption of IT and active
participation to the project.

Resource-dependency View

According to the literature, small businesses are
under increasing pressure to employ IS to
maintain their competitive positions. At the same
time, there are more barriers to IS implementation
in small businesses than there are for large
businesses, due to the high capital investment and
skilled manpower involved in implementing and
operating IS (Thong, 2001). Welsh and White
(1981) pointed out that resource constraints (time,
finance and expertise) in small businesses are
based on the concept of resource-based theory.
Welsh and White (1981) state that: (1) SMEs have
to control their cash flows carefully, as they do not
have unlimited funds for their IS project; (2) SMEs
tend to choose the cheapest system, which may
be inadequate for their purposes; (3) SMEs usually
underestimate the amount of time and effort
required for adopting integration technologies; and
(4) SMEs normally engage consultants and IT
vendors to develop and support their IS (Thong,
2001). Levy et al. (2001) report that large firms use
IS/IT to add value rather than simply to reduce
costs. SMEs’ exploitation of IS tends to mimic the
early use in large firms — cost reduction. However,
SMEs may use IS to co-ordinate internal activities,
to add value through collaboration, particularly
with customers, and occasionally to innovate
(Levy et al. 2001). For example, SMEs might
prefer to outsource most of their activities,
whereas large companies might prefer to
outsource only those activities which are not
directly related to their business strategies, or
even to manage these activities totally on their
own. Resources such as time, finance, and
expertise, all necessary for planning, represent the
most critical difficulties for small businesses (Cohn

and Lindberg, 1972). Thong (2001) reports that
small businesses tend to have insufficient
knowledge to implement IS successfully, thus,
SMEs might need to seek external expertise (e.g.
IT vendors, etc.).

Attewell (1992) claims that the role of external
entities (e.g. consultants and IT vendors) is to act
as knowledge providers in lowering the knowledge
barrier or knowledge deficiency on the part of
potential IS adopters. Small businesses tend to
delay in-house IS implementation as they have
insufficient  knowledge to implement IS
successfully (Thong, 2001). Shin (2006) added
that the utilisation and application of IT among
SMEs have been slow due to their weak
infrastructure for IT diffusion, which includes
diverse standardisation, weak logistic support,
legal structure, low transparency in accounting
systems, and unrecorded transactions. For these
reasons, some researchers have found that small
businesses generally face greater risks in IS
implementation and the use of IT than large
businesses (Cragg and King, 1993; Cragg and
Zinatelli, 1995; lacovou et al.,, 1995). Thus,
managers in SMEs have been characterised as
having reservations about the adoption and use of
IS (Chang and Powell, 1998; Thong, 2001).
However, these reservations have not always
obviated the benefits and successes that such
organisations can achieve from IS. In the early
days, SMEs tended to use IS as tools to automate
their standard administrative functions, e.g.
accounting, budgeting and inventory control, etc.
There has been a growing literature addressing
the issues of using IS for a competitive advantage
amongst SMEs (Pollard and Hayne, 1998).
According to Lin et al. (1993), the increasing
interest in the strategic use of IS by SMEs is based
on three factors: (1) the increased adoption of IS
and its effective use by competitors, (2) a
decrease in the cost of IS so that it is accessible to
SMEs, and (3) the ability for IS to allow SMEs to
mask their size from their external partners.
Hughes et al. (2003) also claim that under the right
conditions, SMEs could be successful innovators
of new technology. These conditions include: (1)
low costs, (2) relevance of and flexibility to
business needs, and (3) previous experience with
technology, while high costs, lack of relevance and
flexibility and lack of previous experience with
technology are proven factors that restrict the
adoption of traditional inter-organisational systems
amongst SMEs.

For these reasons, resource-dependency theory is
used here to explain this situation.



Resource-dependency theory is a theory of
organisation that seeks to explain organisational
and inter-organisational behaviour in terms of
those critical resources that an organisation must
have in order to survive and function (Johnson,
1998). Thompson (1967) represents one of the
earliest attempts to examine the flow of
externally-based resources into organisations and
the implications of the uncertainty surrounding this
flow for organisational-level action and behaviour.
Thompson notes that an organisation’s need for
resources, and the subsequent dependence
resulting from this need, create problems for
organisational managers. Given that no one
organisation is self sufficient, organisations are
forced to enter into exchange relations with the
other actors, entities, and organisations in their
environments. The unequal distribution of needed
resources results in inter-dependent
organisational relationships. For any given
organisation, the need for resource acquisition
creates dependencies between the organisation
and other organisations in its environment.
Johnson (1998) suggests that organisational
leaders seek ways to mitigate the disruptive
effects of external dependence. Such attempts
underscore the implicit view of organisations as
entities driven by the need to adapt. Based on
this, he proposes the logic of
resource-dependency theory from the perspective
of the focal organisation framework. This
framework explains the general logic and flow
associated with resource-dependency theory from
the perspective of the focal organisation, i.e. a
given organisation of interest. The context of the
focal organisation is the larger environment in
which it exists. For the organisation, the
environment represents many things: resources;
other organisations; organisational sets and
networks; existing and emergent
inter-organisational exchange relationships;
dependence; uncertainty, etc.

Based on the literature review in this section, the
following Research Issue (RI) arises for further
investigation:

RI: Are SMEs’ integration technologies adoption
decisions highly dependent on external forces
such as the government?

Research Methodology

The Industry Automation Programme initiated by
the Ministry of Economic Affairs, Technology
Department, of the Taiwanese government is the
government initiative used in this paper. The goals

of the programme were to facilitate
Business-to-Business (B2B) e-commerce
cooperation between IT manufacturers. Apart from
interviews with the government agents involved in
the project, multiple case studies were conducted
to investigate the supply chain integration
approach followed by the Taiwanese IT
manufacturing industry. Fifteen enterprises in the
IT manufacturing industries were selected for
in-depth case study research in order to extract
their opinions on the usefulness of the project and
their views on the support they got from the
government. Case study research is employed
due to the fact that this research method generally
answers one or more questions, which begin with
"how" or "why". The questions are targeted to a
limited number of events or conditions and their
inter-relationships (Yin, 1989). The case study
approach has been successfully employed for
in-depth investigation of a variety of IS issues
including adoption of IS/IT (Mustonen-Ollila &
Lyytinen, 2003; Caldeira & Ward, 2002), IS &
organisation change (Avgerou, 2001), IS
development (Gallivan & Keil, 2003), IS
implementation (Amrani et al., 2006) and IS
evaluation (Irani et al., 2005). The successful use
of case study to examine a number of IS issues
provided further support to employ case study for
conducting this research. Since not much is known
about adoption of integration technologies by
SMEs for supporting supply chain integration, the
case study approach was considered applicable to
undertake this study. One of the most important
sources of case study information is the interview
(Yin, 1994). Interviews are considered to be the
main tool of the qualitative researcher for data
collection (Denzin and Lincoln, 1998), and one of
the frequently used data collection tools (Amrani et
al., 2006; Avgerou, 2001; Caldeira & Ward, 2002;
Currie & Willcocks, 1998; Gallivan & Keil, 2003;
Irani et al., 2005; Mustonen-Ollila & Lyytinen,
2003) also used for this research. Indeed,
interviews are the primary data source for
interpretive case studies. According to Walsham
(1995b), interview is the method by which the
researcher can best access the interpretations that
participants have regarding the actions and events
under investigation. An added benefit is that it
allows the authors to step back and examine the
interpretations of fellow participants in some detail.
This is an advantage that other methods may not
allow. There are various forms and types of
interviews. According to Denzin and Lincoln
(1998), there are three major types: (1) structured,
(2) semi-structured, and (3) unstructured.



In the context of this research, interviews
constituted the main data source in the cases. The
very important source of evidence of this study has
been the mixture of structured, unstructured and
semi-structured in-depth interviews with the parties
involved in the activities under investigation.
Structured interviews entail more structured
guestions, along the lines of a formal survey. In this
research, the structured interviews were based on
the interview agenda. By the interview agenda, the
interviewees replied to specific questions
regarding supply chain integration. The interview
agenda focuses on collecting data from the
following areas: (1) general background, (2)
business information of manufacturers, and (3)
business information of small  suppliers.
Semi-structured interviews took place using a
semi-structured interview agenda. The interviews
lasted between 60 and 90 minutes, were tape
recorded and subsequently  transcribed.
Unstructured interviews were also used, which
dealt with discussions that the authors had with
interviewees, but without using a structured or
semi-structured type of interview. In the majority of
cases, structured or semi-structured interviews
took place in the interviewee’s office. Using
unstructured interviews, some important data
regarding the case studies were collected (e.g.
inside information regarding resistance to change,
politics issues, business complexity, etc.). The
interview guide included a total of 40 open-ended
guestions designed to explore the general
information of the firms (10 questions), the
business information about the manufacturers and
suppliers involved in the project (13 questions),
questions related to politics issues and business
complexity (7 questions), and questions about the
Industry  Automation Programme with the
government agents (10 questions). Note that
where the physical presence of the authors was not
possible, telephone interviews with the organisers
were conducted, and completed questionnaires
from the participants were sent later to the authors
by e-mail and surface post. Additionally, The
Industry Automation Programme case study was
conducted over a period of two and a half years to
observe the case in different stages so as to give
rich empirical evidence for an interpretive analysis
of the integration technologies’ adoption process.
The authors first interviewed the members of the
case companies in 2001, using structured and
semi-structured interviews (the project had just
begun). After that, the interviews took place again
with the same case companies in 2002, using
semi-structured interviews. In 2004, the authors
revisited some of the case companies again (the

project is now complete and mature). The adoption
activities that took place in a different period of time,
but were organised by the same parties, gave the
authors the possibility to discuss the same issues
with the same people in a different time context.
Consequently, the results of the study go well
beyond a snapshot of a specific activity in a given
time frame, but take into consideration events that
took place over a long period of time, as well as
views about the past and future of the activities
under investigation. The government agents were
contacted throughout the three research cycles in
order to keep them involved and to make sure we
cross check views taken by the case study
companies (see Figure 1).

Figure 1. Case-Based Artefact Research
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In all the case studies, the interviewees selected
for structured interviews were mainly: the project
manager, MIS department manager, a consultant
(internal or external), and, in the case of the
government, relevant agents, all of whom have
been directly involved in the Industry Automation
Project as organisers and are supported by the
government. Such stakeholders had an important
role during the decision-making process for
integration technologies adoption and Industry
Automation Plan, as well as during the
implementation. Therefore, it was considered
important to select a cross-section of roles in the
Industry Automation project to obtain the views of
stakeholders at different levels in the organisations.
This provides a better understanding of the
phenomenon of integration technologies adoption.

Company 13 ‘

Apart from the companies involved in the Industry
Automation Programme, the authors collected a
number of data related to the government side of
the initiate throughout the duration of the project
(1999-2005) from interviews with government



agents involved in the project (5 telephone
interviews lasting for half an hour each), as well as
official reports. Secondary sources such as official
government reports were used to find out the
results and the variable aspects of the Industry
Automation Programme. The advantage of using
the secondary resources in this research is that the
authors were following the project from the start
(since 1999) and thus have a better understanding
of the consequent and the final official reports.
Therefore, the authors had the opportunity to see
inside and to understand immediately what the
participants (both government agencies and
companies) were claiming by tailoring subsequent
questions based on the information that the
participant had provided from the interview, as well
as information coming from the official reports
(Mack et al, 2005).

The data were analysed using thematic analysis
(Boyatzis, 1998). Thematic analysis is rarely
acknowledged but widely used in the analysis of
gqualitative data and has been presented as an
accessible and flexible approach to search for
meanings in informants’ talk (Braun and Clarke,
2006). There are two primary ways where themes
or patterns can be identified in thematic analysis:
inductive (Patton, 1990) or deductive (Hayes,
1997; Boyatzis, 1998). An inductive approach
means that the themes identified are strongly
linked to the data themselves, which leads this
form of thematic analysis to bear similarities to
grounded theory. The deductive or ‘theoretical
thematic analysis is driven by the researcher’s
theoretical approach. In this type of thematic
analysis, there is less rich description of the data
and more detailed analysis of some aspects of the
data. In our study we used the theoretical lens of
resource-dependency theory but also kept an
open but focused approach to the government role
in the diffusion of supply chain integration to
SMEs. These approaches were based on the
literature themes analysed in sections 2.1 and 2.2
and were used as part of the open discussion with
the interviewees. Thus, using first deductive and
thereafter inductive techniques, we followed the
steps of thematic analysis suggested by Braun
and Clarke (2006):

1. Familiarising ourselves with the data. During
this phase the empirical data were read with the
view to identify the current status of the Industrial
Automation Programme developments and the
role of the government in this initiative.

2. Generating initial codes. The data were
organised into common themes that emerged from
the interviews. To facilitate the analysis, a table
was created and the common themes were
presented on the rows while the interviewees’
responses were presented on the columns (i.e.
one column for each interviewee).

3. Searching for themes. As the authors performed
the initial analysis, they became increasingly
interested by the observation that government
agents, manufacturers and suppliers repeatedly
referred to the challenge of integrating the supply
chain and their need for support from the
government.

4. Reviewing themes. As the analysis evolved, the
authors applied a ‘second read’ approach to the
data analysis while reviewing the developed
themes. During this ‘second read’, the empirical
data were analysed by careful reading and
reflection on the field notes and the transcribed
interviews and through frequent discussions
between the authors in order to extract the key
perceptions of the Industrial Automation
Programme with a focus on the government’s role.

5. Defining and naming themes. The extraction of
the relevant themes was made around the
Industrial Automation Programme case companies
and government agents. The process of
organising data involved the first author identifying
patterns and quotations in the raw text, excerpting
them and bringing them to the other authors for
joint discussion and refinement over a period of 6
months and more than 30 hours of discussion.

6. Producing the report. This was the writing
exercise that led to this paper, as the themes
identified in the analysis were related back to the
research question and literature producing an
academic paper. Having described the research
approach of this study, the next section presents
the analysis of the government initiative project.

The government initiative: the Industry

Automation Programme

The Industry Automation Programme was
executed in Taiwan by the Ministry of Economic
Affairs’ Technology Department, and started on 3"
June 1999. The main goals of this programme
were to establish B2B e-commerce operation
capability in the IT industry to enhance Taiwan’s IT
industry’s core competence, and to push forward



2,500 SMEs in the IT industry, to establish
operation capability; meanwhile, it also aimed to
overcome any problems while promoting
e-commerce in the IT industry and serve as the
reference for promotion in other industries. This
e-commerce grant programme of the IT industry is
divided into two categories — A-Plan and B-Plan —
where A-Plan is for the International Procurement
Office (IPO) of foreign companies, and its annual
procurement amount should be over 1.5 billion
USD®. The company proposed its e-commerce
plan with its supply chain companies and other
famous Taiwan IT service companies. The
emphasis of the programme is to enhance the B2B
e-commerce operation capability between
Taiwan’s main IT product suppliers and
international buyers. Besides, helping domestic

companies to set up an international open
standard and training and educating local
suppliers are also important goals. Three

companies, IBM, HP, and COMPAQ, have been
approved for the A-Plan (Yuan, 2000). The AB
project began in 1999 and was completed in 2001
(http:/itap.tdp.org.tw). Later, the government
continued to integrate and support further the
Industry Automation Programme and created the
C, D, E plan which was based on the AB plan and
included enhanced services such as e-cash,
e-delivery and e-engineering collaboration, to help
the involved companies integrate supply chain and
cash flow into the Industry Automation Programme.
The C, D, E plan began from 2001 and most of the
C, D, E projects were completed in 2004 according
to the official report which was published by the
Department of Industrial Technology in 2005 (Farn,
et al., 2005).

The B-Plan, which the case study is focused on, is
predominantly for domestic companies of the
supply chain, which is manufacturing IT products
or key components and its annual revenue should
be over 10 billion N.T* Dollars. Besides, it should
have over 100 suppliers of components, and forms
the complete supply chain. The emphasis of the
B-Plan is to help construct the B2B e-commerce
operation capability between the predominant
company and its own suppliers. Moreover, helping
the company to set up the international open
standard and integration technologies, providing
an on-line training and education course for its
suppliers, and encouraging IT service companies
to provide the general solution and Application
Service Provider (ASP) service for Taiwan SMEs

! 30 N.T. Dollars = 1 U.S. Dollar
2 N.T Dollars = New Taiwan Dollars

are also important goals. The policy lays special
responsibility on the predominant company for the
cost of application set-up and upgrade for
developing the e-commerce system between
suppliers. There are 15 large Taiwanese
companies that have been approved for the
B-Plan (Yuan, 2000). At last, 15 companies came
into existence, together with more than 1,800
suppliers to set up e-supply chains of procurement.
The system connections between the case
companies and their suppliers are shown in Figure
2.

Figure 2: Architecture of Industry Automation
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commerce environment will be the base to support
exchange transactions. It consists of 5 categories
of construction: (1) platform; (2) network; (3)
firewall; (4) data transformation standard; and (5)
data warehouse. A B2B solution platform
connected to the Internet and protected by proper
firewalls among trading companies inside the
community provides the core and safeguard to
everything performed by the exchange. Data
transformation standards are the common
languages that all participants use to communicate,
like EDI, XML, etc. EDI has been the most popular
standard that many trading companies use to
communicate plain text information. Data
warehouses play an important role to record all
activities happening in the community. The
transaction recorded will provide basic information
for judgement when a business argument occurs.
By applying data mining technology, the
information may reflect customers’ characteristics
and provide the base for a future Customer
Relationship Management (CRM) system to
improve customer satisfaction and possibly
increase the business volume. Data warehouses



can turn into a community’s knowledge base by
accumulating valuable information.

The interconnections between the buyers,
customers and suppliers are based on EDI over
Internet technology. EDI over Internet technology
is used for the following reasons:

e Internet software and online marketplaces
(eMarkets) have provided a platform for
collaboration beyond what was achievable in
the past. The Internet provides an inexpensive
connection, an open and scalable architecture,
and common software and communication
standards to support interoperability between
the islands of information residing throughout
the supply chain.

e Documents (purchase orders, confirmations,
shipping notices and invoices) are typically
transmitted over private, secure networks
known as VANSs. Although EDI helps reduce

transaction costs, it typically requires human
intervention to process the documents, and
often requires manual data re-entry. EDI does
not support the purchase decision process,
and the expensive VAN costs have excluded
smaller companies from participating.

e EDI technology has many disadvantages,

such as it does not support real-time
interactions between trading partners, and
requires same proprietary software on both
ends, etc. These problems can be improved by
adopting  e-commerce-based EDI.  For
example, this type of EDI technology
automates both sides (buyer and supplier) and
it is an inexpensive Web browser user
interface, etc. Table 1 summarises the
disadvantages of EDI and the advantages of
e-commerce-based EDI as reported by the
case companies.

Table 1: EDI Disadvantages vs. EDI Over Internet Advantages

EDI Disadvantages

e-Commerce-Based EDI Advantages

¢ Not suited for many buyers and suppliers

e Does not support real-time interactions
between trading partners (i.e. order status)

e Primarily used for selected direct goods (high
dollar volume with few suppliers)

e Requires same proprietary software on both
ends

Automates both sides — buyer and supplier
Internet platform enables open marketplaces or
trading communities

Automates approval process

Eliminates paperwork

Enforces purchasing policies

Reduces need for point-to-point integration
Inexpensive Web browser user interface

According to the official report, there are 3 major
international companies, IBM, HP and Dell, that
set up their own e-procurement system and
embedded it with 31 local electronic providers’
systems. The government has played the role of
contact window between the international major
electronic and local electronic providers. Therefore,
the A-plan that was initiated by the government
enhanced the international competiveness of the
local electronic providers. The B-plan continued
to focus on the e-procurement system and to
integrate the local system and component
manufacturers. Therefore, there are 40,000 local
electronic companies that joined the programme
and set up an e-procurement system that was
embedded into their supply chain system. Overall,
the AB project created advantages for the local
electronic companies to integrate the international
companies’ procurement (Fan and Huang, 2005).

The C, D, E plan focused on integrating the cash
flow, delivery and engineering collaboration for the
local electronic companies and semi-conductor

manufacturers which are based on the companies’
projects in their e-cash flow system, 11 projects in
the e-delivery system and 6 projects in the
engineering collaboration. The C programme

received the e-Asia Award, which is rewarded to
an achievement in e-business that was enhanced
by a government project, in 2004 (http://
itap.tdp.org.tw).

The D plan has invested NT 1,044,143,000 dollars
and it brought NT 1,034, 171,900 dollars of annual
extra income, according to the Ministry of
Economy report. The plan has also extended to
the global business logistics integration plan and
e-business plan. The advantages of the D plan are
that it has supported the joined companies which
have created a stronger logistics network, it has
enhanced the handling abilities of the information
services provider, integrated the banks’ services
and raised the competiveness of the business.
There are only 6 companies involved in the E
project but it brought 21 international companies to



adopt several automation system functions, such
as design activities, supporting activities and
information infrastructure etc. The companies
gained the results in three main dimensions: cost

reduction, improved product quality and a
reduction in products’ time-to-market (Farn, et al.,
2005). See Figure 3 for the project structure.

Figure 3: The E-Government project structure
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Successes and Challenges

The result of the ABCDE plan has evolved
into a global logistics plan in the main
project of the nation development in 2008.
The government continues to act as an
important mediator to support the local

Plan B

companies and help them to improve their
global logistic abilities and enhance their
integration efficiencies(Farn, et al., 2005).
See Table 3 for the summary of the Industry
Automation Programme results.



Table 3: Summary of the Industry Automation Programme and Results

Industry
Automation Plan

Results

A-plan

Enhanced the international competiveness of the local electronic
providers

B-plan Integrated the local system and component manufacturers. 40,000 local
electronic companies joined the programme and set up an
e-procurement system that was embedded into their supply chain
system.

Phase 1: 1. Created the advantages for the local electronic companies to

A-B plan began in
1999 and was
completed in
2001

integrate the international companies’ procurement.

2.  Enhanced the B2B e-commerce operation capability between
Taiwan’s main IT product suppliers and international buyers.

3. Helped domestic companies to set up an international open
standard, with training and educating local suppliers also as
important goals.

4.  Constructed the B2B e-commerce operation capability between
the predominant company and its own suppliers.

5.  Set up the international open standard and integration
technologies, providing an on-line training and education course
for its suppliers.

6. Encouraged IT service companies to provide a general solution
and Application Service Provider (ASP) service for Taiwan SMEs.

C plan

Received the e-Asia Award, which is rewarded to an achievement in
e-business that was enhanced by a government project, in 2004.

D plan

1. Invested NT 1, 044, 143,000 dollars and it brought NT 1,034,
171,900 dollars of annual extra income according to the Ministry of
Economy report.

2. Supported the joined companies that have created a stronger
logistics network, enhanced the handling abilities of the information
services provider, integrated the banks’ services and raised the
competiveness of the business.

E plan

Brought 21 international companies to adopt several automation
system functions, such as design activities, supporting activities and
information infrastructure etc. The companies gained the result in
three main dimensions: cost reduction, improved product quality
and a shorter time-to-market for products.

Phase 2:
C-D-E plan
began in 2001
and was
completed in
2004

1. 11 projects in the e-delivery system and 6 projects in the
engineering collaboration.

2. Focused on integrating the cash flow, delivery and engineering
collaboration for the local electronic companies and semi conductor
manufacturers which are based on the companies’ projects in their
e-cash flow system.

3. Enhanced services such as e-cash, e-delivery and e-engineering
collaboration, to help the involved companies integrate the supply
chain and cash flow into the Industry Automation Programme.




Diversifying into complex products has

increased case companies’ communication

requirements which are already complex. For example, case companies need to work

with more than 500 suppliers and dozens of customers, but must now also cope with an
increasing pace of change that has seen product life cycles shorten considerably. It is
therefore now essential for case companies to be able to understand the status of their
suppliers and the impact of that status on their own manufacturing processes, so that
customers can be assured that they will receive products in a timely manner. Efficiency and
visibility decide the competitiveness of a supply chain system. Nowadays, companies are
competing by supply chain systems instead of by individual companies. The better a supply
chin system’s integration capability, the more chips it holds to beat the competition with (Chen

et al., 2004).

On the other hand, the government also reported the following challenges:

Poor EDI-ERP Integration

The case companies attempted to address
their communications issues through the
use of EDI systems for the various suppliers
of, for example, motherboard components,
etc. This solution did not, however, deliver
substantial benefits, as few suppliers had an
IT infrastructure of sufficient complexity to
operate EDI. Nor did the EDI system
selected by case companies interface well
with the ERP systems operating their
manufacturing systems, or those used by
some of their suppliers. This lack of
integration  hampered the hoped-for
transparency that would facilitate the
enhanced levels of customer service
required. This lack of integration forced
case companies to communicate with some
suppliers manually, by fax or telephone.
Manual communication was even required
for those suppliers operating their own ERP
systems, a situation deemed unacceptable
in a quest to reach the standards required
by customers. Thus, case companies and
their suppliers and customers are seeking
open, standards-based communication.
This was how the Industry Automation
Programme started. The case companies
therefore decided to put in place systems
that would allow electronic procurement for
as many suppliers as possible, while also
providing links to customers and partners.
Hence, they decided that their traditional
EDI procurement mechanisms must be
replaced by a B2B e-commerce mechanism,
and its replacement must be
standards-based, as only by adopting
standardised data interchange mechanisms
would they be able to meet the future needs

of any possible type of supply chain
integration. To address these issues, the
case companies worked with their suppliers
to ensure they adopt the RosettaNet °
standards to describe electronic
transactions and implement this standard in
their ERP systems. Moreover, the technical
problems mentioned in this section have
caused some supply chain problems, and
these are discussed in the next section.

Competition

For decades, industries in Taiwan have
gained benefits from acquiring technology.
Through this continuing acquiring and
adaptation process, the thrust of industrial
development over the past decade has
created a closely knit and very competitive
industry verticalisation, especially in hi-tech
manufacturing and semiconductor
industries, which represent very
interdependent industry webs, with many
buyers and many suppliersand with an
increasing international B2B relationship.

® RosettaNet which has been used in this ‘A, B
Plan’ programme is an XML-based standard
built for use in the IT industry. RosettaNet is a
‘global business consortium’ creating the
electronic commerce framework to align
processes in the IT supply chain. Founded in
1998, RosettaNet is an  independent,
self-funded, non-profit consortium dedicated to
the development and deployment of standard
electronic commerce interfaces to align the
processes between IT supply chain partners on a
global basis.



While acquiring technology is not a panacea
for all, the reality is that for major
manufacturers with active market
development outside of Taiwan or for those
which  have very close business
relationships with partners overseas, the
quality and market acceptance, and play a
dominating role in the overall economy in
Taiwan, acquired technology, technological
products and services will continue to play
an important role in supporting the fast
growth of key industries in Taiwan.

In the realm of business IS, the acquired
technology ranges from high-performance
business servers and networking (the
‘e-infrastructure’) to enterprise solutions
such as in ERP, Customer Relationship
Management, manufacturing execution
system, product development management,
supply chain execution, supply chain
management, and B2B/B2C eMarketplace
applications and models. The rapid growth
of the Internet as a medium, through which
businesses can communicate, streamline
business processes, and transact more
efficiently, has elevated the level of global
competition. Escalating market dynamics
like  time-to-market pressures, high
customisation demands, and increased
dependence on outsourcing have elevated
slow process cycles, etc. These situations
have improved since the case companies
started integrating their supply chain. The
suppliers involved in the Industry
Automation Programme reported that: “It is
hard to please every customer, thus | would
only say the adaptation to the integrated IT
infrastructure has pleased some of the
customers, not all of them appreciate the
improved efficiency.”

Other external challenges

The government agents interviewed in this
study mentioned additional challenges
faced by them in their effort to succeed with
the Industry Automation Programme. These
are:

e The consistency of the government's
economic policy will affect further
Industry Automation Programme

e The change in the economic situation,
i.e. the economic downturn, will
influence the companies’ involvement in

demand for acquired technology is higher,
and sometimes becomes an indispensable
part of business infrastructure. While the
domestically available technology and
services have made an enormous stride in

B2B collaboration to core competency
status. Companies must not only find more
efficient ways to share information internally,
they must also find ways to collaborate with
their business partners, suppliers and
customers. Therefore, in this new Internet
economy, it is not about Company A vs.
Company B, it is about supply chain A vs.
supply chain B.

It is for the above reasons that most of the

large  companies adopt not only

Internet-based EDI or B2B integration

technologies, but also emerging

technologies like EAI or Web Services.

However, unlike these large companies,

most SME suppliers were not able to move

one step forward to follow the large
companies to adopt EAlI or Web Services

due to their characteristic weaknesses, e.g.

lack of resources such as finance, time, and

expertise. Before the implementation of

supply chain integration, the large

companies and their suppliers faced several

problems like slow purchasing processes,
the project, or the companies will cut
their Industry Automation Programme
budget and use it for other more urgent
matters instead.

e The employee turnover rate will create
some difficulties for the companies that
adopt the Industry  Automation
Programme to continue with the project.

e Some companies' Industry Automation
Programme will be terminated by the
companies when they close their
business in the market.

This section reports the details and results
of the Industry Automation Programme. In
the next section, the findings will be
discussed.

Discussion

Based on the interview data reported in the
last section, it was found that in many cases,
a company may adopt a technology due to
influences exerted by its business partners,
its competitors and the government, and it



has nothing to do with the technology or the
organisation itself. Pressures from the
government, business partners  or
competitors have been found to be an
important factor in integrating technologies’
adoption decisions. Thus, external pressure
tends to be an adoption factor for SMEs.
Although not many large organisations
emphasised external pressure as a factor,
some did report that the main pressure they
received was from the government, since
this project was government-funded. The
case companies need to report their
progress to the project committee members
at certain times. This situation might be
expected to be different for those companies
not sponsored by the government.
According to our findings, SMEs tend to
overemphasise the costs issue more than
anything else when they consider applying
integrations  technologies  within  their
companies. Some SMEs suppliers reported
that:

“Cost is the major concern, as they do not
want to spend too much money on adopting
integration technologies if they can develop
their own systems that will be compatible to
their other systems”.

Some micro suppliers also reported that:
“Since they do not have many systems
within the organisations, adopting
integration technologies to support their
supply chain would only add complexity and
extra costs”.

This again proves the importance of the
government support in terms of helping
SMEs to integrate supply chain and to
provide the SMEs a platform to share
information across supply chain (Lee and
Kim, 2007). Since the basic integration need
for SMEs is to increase business efficiency,
which is similar to the purpose of
integrations technologies adoption within
large organisations, the consideration of the
cost issue may give them less benefit and
create integration related problems and long
term negative effects to the organisations’
sustainability. To cope with these problems,
one possible solution is to enable managers
within SMEs to understand the importance
of adapting to an integrated IT infrastructure,
i.e. to solve its integration problems and to
secure its competitiveness. According to our

interview data, one manager from SMEs
claimed that: “It is hard to judge whether the
adoption of integration technologies has
actually helped us to achieve a higher return
on investment as | cannot give you an actual
figure”.

SMEs should not ignore the problems or
issues that arise from a non-integrated IT
infrastructure as it may affect business
processes, delay fulfilment of customer
orders and impact upon customer
satisfaction. Learning from large
organisations, it is advisable that SMEs’
managers do not utilise ‘cost’ as the only
motivating factor to adapt to an integrated
architecture. Instead, for long-term benefits,
the following issues should also be
considered as the motivating factors to
adopt integration technologies: (1) to
support manufacturing processes, (2) to
retain their competitiveness, (3) to support
their future needs for any possible type of
supply chain integration, and (4) to fulfil the
transparency that would facilitate the
enhanced levels of customer service
required. The role of the government is due
to the cost factor emphasised here, as the
financial support received by the
government can be a differentiating factor in
the SMEs’ decision to adopt or not.
Moreover, the empirical data show that IT
sophistication, adopter characteristics, and
support tend to have a medium-to-high
impact on SME suppliers’ adoption
decisions. The researcher found that
organisations like SMEs found it particularly
hard to adopt integration technologies
without any kind of support (e.g. not only
support from vendors and consultants, but
also from the government and large
companies, etc.) due to their characteristic
weaknesses, e.g. lack of ‘know-how’ and
resources.

In addition, it was found that when the
purchasing amount and frequency are high
from the large companies, suppliers are
more  willing to adopt integration
technologies to support their supply chains.
Thus, this demonstrates that suppliers are
highly dependent on their trading partners
for their integration technologies’ adoption to
support their supply chains. In other words,
many SMEs (e.g. suppliers) are part of the
supply chain networks, thus, even though



they are facing problems like lack of
resources, they will still go ahead with their
adoption decisions with the support from
governments or their buyers. These
behaviours reflect the firms’ external
dependencies. Thus, the authors suggest
that the supply chain network should be an
additional variable to SMEs’ integration
technologies adoption decisions. The
authors also argue that not only the
resources constraints but also the
resource-dependency theory is important to
explain SMEs’ integration technologies
adoption decisions. For these reasons, the
authors suggest that, with the external
support/pressure from governments and
buyers, for example, SMEs’' resources
limitations do not always have an impact on
their integration technologies adoption
decisions. In other words, resource
constraints is no longer an issue to SMEs’
integration technologies adoption as they
have to adopt these technologies as they
are part of the supply chain network. The
discussion here provides the answer to the
Research Issue (Rly): SMEs’ integration
technologies adoption decisions are
sometimes highly dependent on whether
SMEs are part of the supply chain network
or part of a large e-government initiative.

Conclusions and Future

Prospects

In an era of globalisation and integration, a
business has to find ways to strengthen its
supply chain. Supply chain integration is an
important issue for organisations, since it
allows them to take competitive advantage
and improve their business processes. The
IT manufacturers and their suppliers in
Taiwan need to improve their business
processes in order to gain competitive
advantage to avoid being eliminated. On the
other hand, those enterprises that seriously
build up a new business strategy and
re-position  themselves  have  better
opportunities to sustain themselves and, at
least, to survive.

In this paper, a government initiative
towards the integration of the supply chains
of Taiwan’s SMEs is explored using a case
study cycle strategy. The paper has opened
several often neglected topics in
e-Government (Groznik and Trkman, 2009),

specifically the possibilities and challenges
of SCM. The empirical data show that SMEs
are moving to the adoption of integrated
systems as a way to improve efficiency by
interconnecting their systems with their
suppliers and customers to automate the
supply chain process, hence, increasing
competitive advantages. Additionally, as the
case companies were supported by the
Taiwanese government financially and
technically to integrate their supply chains,
the government in this case played an
important role in assisting SMEs to achieve
supply  chain integration. Taiwan’s
government has followed a similar approach
as Singapore where its government
supported the industries to promote
e-business application ability to increase
competitive advantages, e.g. the Logistics
Enhancement Applications Programme in
1997 and the TradeNet Plus programme to
develop a complete e-business transaction
system in 2001. As mentioned before,
SMEs are relatively weak in technological
ability and financial resources, therefore
government support (i.e. an external driver)
can be another important factor motivating
the adoption of supply chain integration in
SMEs.

Moreover, the case study reported in this
paper shows not only that the government
promotion mechanisms and increasing
pressure on firms can be a major enabler for
IT adoption in SMEs, but also whether
SMEs are part of the supply chain network
or part of a large e-government initiative and
culture are important factors. By adopting
supply chain integration with the support
from the government, the local suppliers
and the local manufacturers are not only
able to improve their technological abilities
and application level of B2B e-commerce,
but also the manufacturers’ international
competence is enhanced and the
procurement from important international
buyers is also increased. This is due to a
faster and more efficient business
transaction and communication between the
buyers, suppliers and the sellers, according
to the analysis made in this paper. By using
a common integration/interconnection
standard, the suppliers, banks and buyers
were able to share the data and services.
The empirical evidence also suggests that



SMEs gain significant advantages when
integrating their supply chains.

One of the limitations of this research is that
the outcomes presented herein are based
on a real life case study. Thus, the data and
the observations derived from the case
might not be generalised beyond the
sample frame. The authors suggest that this
could be addressed by cross-sector and
cross-cultural studies. For future research,
the authors also recommend that the
presented methodology should be tested
and refined on further cases to ensure its
applicability and validity. Nonetheless, it is
not the intention of this paper to offer
prescriptive guidelines but rather to
describe case study perspectives that allow
others to relate their experiences to those
reported. Hence, this paper offers a broader
understanding of the phenomenon of
e-government initiatives to support supply
chain integration in practice.
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