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Abstract

Inter-organizational information system (IOIS) has already become a crucial way for many
companies to strengthen the competitiveness of their supply chain. However, 10IS must be
integrated with business practices and processes to generate benefits for the company. A fair
amount of past research discussed factors that affected the implementation or assimilation of
information technology from the viewpoint of “Technology — Organization — Environment,” yet,
neglected the role of the top management. This study suggests that pressure from the envi-
ronment will first change the attitude of the top management, which influences the extent of
assimilation of information technology. In addition, the assimilated information technology will
not produce benefit directly but does so through two types of dynamic capabilities — supplier
responsiveness and manufacturing flexibility. It is with the improvement in these two capabilities
can a company generate better performance. Thus, the main purpose of this study is to explore
the mediating role of the “top management” and “dynamic capability” in the process of in-
ter-organizational information system assimilation. This study gathered and analyzed 108 valid
business questionnaires and the results all supported the above mediating roles.

Keywords: Technology — Organization — Environment, Top Management Support, Information
System Assimilation, Inter-Organizational Information System, Dynamic Capability

panies rely on to maintain their competi-

1. Introduction

Under heightened competition, com-
panies begin to carry out virtual integration
with their upstream and downstream trad-
ing partners through information technolo-
gy, which results to collaborative model of
business-to-business electronic commerce
that can increase the speed of information
exchange within the supply chain, enhance
the efficiency in production and transporta-
tion, etc. The application of in-
ter-organizational  information  systems
(101S), such as electronic data exchange
(EDI) and supply chain management
(SCM), is a common and crucial tool com-

tiveness (Chi et al., 2007; Grover & Saeed,
2007; Hartono et al., 2010; Zhang et al.,
2016).

Many studies in the past examined the
effect of new information technology on
businesses and they concluded that infor-
mation technology could significantly en-
hance the performance of a company (e.g.,
Zhu et al., 2004). However, there were also
researchers who proposed completely dif-
ferent ideas in terms of whether infor-
mation technology could generate competi-
tive advantage for a company or not. A
familiar case is the financial burden of
overspending caused by a company’s failed
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attempt in implementing an enterprise re-
source planning system (ERP System),
which sent a company into an unrecov-
erable decline (White &Fortune, 2002).
This has made many managers doubtful
about the business value of information
technology. Because of this, Carr (2003)
claimed that information technology does
not matter. He believed that there was no
direct influence on performance when a
company adopted information technology.
Due to the aforementioned contradic-
tions, several researchers started to concen-
trate on, explore and examine the role of
information technology in business opera-
tion. In the studies done by Zhu et al.
(2006), they claimed that the implementa-
tion of information technology had no di-
rect influence on business performance.
For an information technology to produce
the anticipated benefit, the company must
actually continue to use the technology
after it has been adopted. Also, the tech-
nology must be integrated with business
practices and processes in order to accom-
plish IT assimilation, which would then
generate competitive advantage for the
company (Mu et al., 2015; Neirotti & Pao-
lucci, 2011). In other words, between the
issue of adopting a technology and the is-
sue of whether the adopted information
technology is assimilated or not, the latter
has greater importance and is worthy of
further exploration. Prior literature often
employed the perspective of “Technology,
Organization and Environment” (TOE) in
the discussion of adopting new information
technology by companies (e.g., Lian et al.,
2014; Zhu et al., 2010). Yet, under this
framework with three important dimen-
sions, some studies ignored the role of the
top management (an important factor under
the organizational dimension) in the pro-
cess of adopting or assimilating infor-
mation technology (e.g., Zhu et al., 2006).
When a company implements a large-scale
information system (e.g., an ERP system),
the top management support plays a decid-
ing role in the success of the implementa-
tion of such system (Shah& Siddiqui,

2006). The works of Liang et al. (2007)
also pointed out that the top management
would be influenced by industry environ-
ment and change in attitudes toward infor-
mation technology, which then affect the
level of assimilation of the company’s in-
formation technology. Consequently, this
study suggests that top management sup-
port is a necessary and critical factor for
the assimilation of information technology
and worthy of further investigation.

In addition, Teece et al. (1997) be-
lieved that the importance of a company’s
dynamic capability (e.g., manufacturing
flexibility and learning capability) would
grow under the increased business compe-
tition, making it a crucial foundation for a
company to create its competitive ad-
vantage. They claimed that an information
technology could benefit the development
of the dynamic capability of a company if
it is integrated with its business practices,
processes, etc. This eventually improves a
company’s performance. In other words,
dynamic capability plays a vital role in the
process of assimilating information tech-
nology to improve performance and this is
also the focus of this study.

Based on the discussion above, this
study serves two purposes: (1) to examine
the factors that influence 101S assimilation
from the perspective of TOE and to under-
stand the role of top management support,
(2) to probe into the role of a company’s
dynamic capability in the process of 101S
assimilation leading to performance en-
hancement.

2. Literature Review and Hypotheses

2.1 10I1S Assimilation

Johnston and Vitale (1988) defined
I0IS as a system that is established on in-
formation technology, such as computers
and communication, and can facilitate
functions like creating, storing, exchanging
and transmitting information between
companies. 10IS is a system that is found-
ed upon information technology and con-
nects multiple companies (Chi et al., 2007).
Min and Galle (2003) considered the elec-
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tronic connection between businesses as an
I101S application. It could connect upstream
and downstream trading partners through
the Internet and could also support a com-
pany’s online trading, information ex-
change, etc (Grover & Saeed, 2007).

The assimilation of information tech-
nology often includes three steps: (1) the
company learns about an information
technology and begins to evaluate and de-
cide whether to implement it (2) the com-
pany begins to implement the information
technology and (3) the information tech-
nology is accepted within the company, is
fully incorporated into the activities of the
value chain and has become part of the
routine work (Zhu et al., 2006). The defini-
tion of 101S assimilation in this research is
when an 101S becomes a necessary part of
the value chain activities after it is adopted,
and has influences over most works within
the company.

2.2 The Perspective of TOE

In the past, various studies discussed
the significant factors that affected 101S
implementation of a company under the
framework of “TOE” (e.g., Uchenna, 2008;
Zhu et al., 2006). It is clear that this
framework serves well as a theoretical
viewpoint for the investigation of issues
related to information technology. Thus,
this research employs this perspective as
the fundamental framework.

Tornatzky and Fleischer (1990) be-
lieved that the adoption and assimilation of
new technologies in a company were under
the influences of three major dimensions —
“Technology — Organization — Environ-
ment.” The “technological” dimension re-
ferred to a company’s capability in pos-
sessing and applying new information
technology; the “organizational” dimension
is the characteristics of a company, such as
capital amount, number of employees, or
the level of globalization and the structure
of management; the “environmental” di-
mension describes the business environ-
ment the company is in, including its in-
dustry, its competitors and the pressure it
receives from the government.

In order to increase the content valid-
ity and to accommodate the research con-
text of interest (10IS), this study uses the
factors from previous studies using the
framework of “TOE” as the primary varia-
bles. Fifteen mid or top-level managers
were interviewed to find out the factors that
influenced the extent of 10IS assimilation
in their companies. These fifteen respond-
ents were selected through snowball sam-
pling. Each of them participated in a thirty-
to sixty-minute face-to-face interview (car-
ried out by one of the authors), asking them
to provide all sorts of potential factors.
Seven variables were selected from the
results of the interviews (the ones that were
selected by over 70% of the respondents) to
represent the three dimensions of technol-
ogy, organization and environment. The
“technological” dimension is consisted of
technology readiness and technology inte-
gration; the “organizational” dimension is
consisted of globalization level and top
management support; the “environmental”
dimension is consisted of government
pressure, partner pressure and competition
intensity. Each of the variables is explained
in the following and corresponding hy-
potheses are proposed. Please note that this
study included the variable “top manage-
ment support,” which was often ignored in
previous research using the framework of
“TOE” under the organizational dimension,
hoping to further explore the role of the top
management in the process of 10IS assimi-
lation by an organization.

2.2.1 Technological Dimension — Tech-
nology Readiness

Technology readiness refers to the
basic information technology capability a
company possesses, including its suffi-
ciency in software and hardware, and the
number of information technology-related
employees (Mata et al., 1995). The greater
these related capacities are, the easier it is
for a company to adapt to new information
technology and for the new information
technology to become part of the procedure
for routine activities in the organization
(Zhu & Kraemer, 2005). As for the 10IS
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discussed in this study, it is built upon a
company’s existing electronic system.
When a company already possesses a rela-
tively strong foundation in information
technology, it implies that its employees
are more familiar with the electronic work-
flow and thinking mode, and thus, the 10IS
that is being adopted is more likely to be
accepted by the employees and be incor-
porated into the daily workflow. The more
sufficient the company’s software, hard-
ware and knowledge in information tech-
nology are, the less technical difficulties
there will be. These benefit the 101S im-
plementation, the integration of the system
with current workflow and systems, and the
advancement of 10OIS assimilation. Hence,
Hypothesis 1a is as follow:

Hypothesis 1a: Technology readiness posi-

tively affects 101S assimilation.

2.2.2 Technological Dimension — Tech-
nology Integration

Zhu et al. (2006) claimed that tech-
nology integration played a crucial role in
IOIS implementation while technology
integration referred to the connectedness
between the internal and external infor-
mation systems of a company. An I0IS is
not only involved with the information
flow and value chain within a company, but
more importantly, is also connected to the
upstream and downstream trading partners
outside the company. According to the re-
search by Barua et al. (2004), a company
can create competitive advantage (e.g.,
lower transaction cost, shorten production
or service lead time) through information
integration, which can be achieved by the
company through combining its workflow
with that of their upstream and downstream
trading partners with the help of infor-
mation technology. Consequently, when a
company is rated high on technology inte-
gration, it helps with 10IS implementation.
Also, with the company’s Intranet and da-
tabase system that are already highly inte-
grated, it becomes even easier to increase
the possibility of incorporating the 10IS
into the daily workflow (Zhu & Kraemer,

2005). Thus, Hypothesis 1b is proposed as

follow:

Hypothesis 1b: Technology integration
positively affects 101S assimilation.

2.2.3 Organizational Dimension — Global-
ization Level

In this study, globalization is defined
as the extent of a company having world-
wide trading partners and offering services
such as global delivery (Zhu et al., 2006).
When the globalization level is high, a
company inevitably has to bear with great-
er cost in communication. Meanwhile,
transaction and transportation expenses
will also increase due to the company
managing markets in different geographical
locations (Zhu et al., 2004). These ineffi-
ciencies can actually be reduced with the
assistance of electronic systems. Xu et al.
(2004) found that higher globalization level
would push a company towards automation
while communicating with its trading part-
ners through I0IS could benefit the com-
pany with information transparency, quick
response time, etc., and thus, decrease the
costs brought by globalization, such as in
communication, transaction and transporta-
tion, (Garicano & Kaplan, 2001). Therefore,
Hypothesis 2a is as follow:
Hypothesis 2a: Globalization level posi-

tively affects 101S assimilation.

2.2.4 Organizational Dimension — Top
Management Support

Top management support refers to the
level of devotion and participation of the
top management towards I0IS (Bajwa et
al., 2008). Several studies have shown that
top management support is one of the de-
terminants often responsible for the out-
come of the adopted information technol-
ogy (e.g., Lee et al., 2009; Uchenna, 2008).
On many occasions, failed implementation
of a large-scale information technology
was attributed to the lack of top manage-
ment support. For example, part of the
reason that a company fails in ERP imple-
mentation is because the top management
does not have sufficient devotion to it
(White & Fortune, 2002). At the same time,
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if the top management has greater interest
in information technology, they could do a
better job in strengthening the prospect
brought by the adopted information tech-
nology and could encourage their employ-
ees to utilize the information technology to
generate superior performance (Jasperson
et al., 2005). Consequently, Hypothesis 2b
is then proposed:

Hypothesis 2b: Top management support

positively affects 101S assimilation.

2.2.5 Environmental Dimension — Gov-
ernment Pressure

The government has great influence
over companies. For instance, the formula-
tion of related regulations can become lim-
itations or entry barriers for companies’
investments. Subsidies can motivate the
companies to adopt information technolo-
gies or to develop new techniques. The
subsidies that the government offers will
encourage the companies to accelerate the
pace of their introduction of new infor-
mation technology so that they can im-
prove the condition of their operations and
in return, influence the performance of the
information technology implemented by
the companies (Kraemer et al., 2006). In
recent years, the Taiwan government has
put forward some projects to aid the im-
plementation of information technology
like 10IS in companies. These include the
“Promotion of Electronization among
Small and Medium Enterprises” in 2002,
the “Projects Serving the Application of
New Technologies” in 2008 and the “Pro-
jects to Reduce Differences in Digitaliza-
tion across Industries.” These subsidiary
projects help Taiwanese companies adopt
inter-company information systems. Here,
government pressure is defined as all sorts
of measures and assistances that the gov-
ernment provides to encourage companies
to adopt 101S (Zhu et al., 2006).

2.2.6 Environmental Dimension — Partner
Pressure

Hsu et al. (2006) suggested that the
external pressure challenging a company
mainly came from its upstream and down-

stream trading partners. This pressure was
often one of the important factors that en-
couraged companies to adopt new infor-
mation technologies. When all the trading
partners used the same information tech-
nology, a company is likely to follow suit
for the sake of maintaining their business
relationships. In other words, for the pur-
suit of maximum value and the reduction in
communication and negotiation costs,
companies will prefer trading partners
adopting the same system (Riggins et al.,
1994). Additionally, it is possible that a
company, out of transactional needs, will
lure or intimidate its trading counterparts
into the use of a particular information
technology. And when a company is a
leader in its industry, it even has the power
to ask all of its partners to employ the same
system. These are the things that will affect
a company’s level of assimilation of infor-
mation technology. For instance, Wal-Mart
asked all its partners to collaborate on the
RFID technology and turned RFID into an
information technology that was closely
integrated into their workflows and was
necessary for any commercial activities
throughout the supply chain.

2.2.7 Environmental Dimension — Compe-
tition Intensity

This study defines competition inten-
sity as the extent a company is influenced
by the competitors in the market (Zhu et al.,
2004). When a competitor has greater ad-
vantage, the company may be forced to
enhance its competitiveness by adopting
new information technologies in order to
steer clear from elimination (Rai & Bajwa,
1997), or to rely on information technolo-
gies to avoid falling further behind its
competitor. In other words, competition
intensity will first affect the company’s
decision to adopt a new information tech-
nology, and since the company will want to
maximize the benefit of this implementa-
tion, it will facilitate the assimilation of the
technology (Zhu et al., 2006).
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2.2.8 Top Management as a Mediator

According to the literature review on
the environmental dimension as summa-
rized above, one can see that the more ap-
pealing the government’s assistance is, the
more contribution the government can
make towards 10IS internalization within a
company. Also, when a company takes on
the pressure from its partners, it will be
motivated to employ I0IS and to integrate
the system into its workflow. The greater
competition intensity a company experi-
ences from its competitors in the market,
the more likely it will increase the level of
IOIS assimilation. These viewpoints are
also supported by the empirical study of
Uchenna (2008). However, the study done
by Hsu et al. (2006) had different results.
Their conclusion was that the environment
would not influence the implementation or
assimilation of information technology. It
is because of these conflicting empirical
results on the relation between environ-
mental factors and the implementation or
assimilation of information technology that
this study proposes the possibility of pre-
vious studies neglecting the role of the top
management.

Top management would be affected
by external environment and make policy
decisions accordingly, which would then
influence the resource allocation and em-
ployee behaviors both inside and outside
the company (Shah & Siddiqui, 2006). The
actions and decisions of the top manage-
ment are determined by its judgment of the
situation and its value beliefs. These in
return play a part in how the top manage-
ment outlines ideas for their company, such
as their strategy, decision-making and fu-
ture direction. Institution theory also con-
firmed that external pressure played a key
role in the decision-making process of an
organization, while government pressure,
partner pressure and competitive environ-
ment would foster different kinds of driv-
ing forces for a company (Gular et al.,
2002). Therefore, Liang et al. (2007) treat-
ed the top management as a mediator in
their empirical research to explore the rela-

tion between institutional forces and the
assimilation of information technology.
They found that the top management pro-
moted and assimilated the application of
the ERP system due to the pressure from
the external environment. Based on these
findings, this study proposes three hypoth-
eses as follow:

Hypothesis 3a: Government pressure posi-
tively affects 10IS assimilation
through top management support.

Hypothesis 3b: Partner pressure positively
affects 101S assimilation through top
management support.

Hypothesis 3c: Competition intensity posi-
tively affects 10IS assimilation
through top management support.

2.3 Dynamic Capability and Perfor-
mance

Researchers have disagreed on the
factors that affected the implementation of
information technology. So, this study first
discussed the influence of TOE on the as-
similation of information technology and
the role of the top management. Previous
research also had different viewpoints on
whether or not an assimilated information
technology can actually create competitive
advantage for a company. Some scholars
believed that information technology had a
direct contribution to a better performance.
For example, Bakos and Treacy (1986)
pointed out that information technology
could increase trading partner’s switching
costs. Other studies verified that the im-
plementation of information technology
could improve a company’s performance
and create competitive advantage (e.g., Zhu
et al., 2004). However, other scholars sug-
gested that competitors could implement
the same kind of information technology,
which revealed the fact that the research
mentioned above overlooked a characteris-
tic of information technology — the possi-
bility of imitation (Teece et al., 1997).
From this point of view, information tech-
nology cannot bring long-term competitive
advantage to a company.

To resolve this controversy, Teece et al.
(1997) proposed the idea that the imple-
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mented information technology first needs
to be integrated into a company’s processes
such as practice and workflow, and then
create better performance through the im-
provement in the dynamic capability. Here,
dynamic capability refers to the ability to
integrate, to learn and to reallocate internal
and external resources as a response to
environmental changes (Teece et al., 1997).
This capability allows a company to utilize
its resources according to any change in the
market and to systematically adjust its op-
eration and routine work (Chen et al.,
2008). Wu (2006) also believed that dy-
namic capability could generate better per-
formance and bring competitive advantage
to a company.

Teece et al. (1997) considered the dy-
namic capability in three parts. They are:
processes which is a company’s method of
operation and problem-solving techniques;
positions which refer to all kinds of dis-
posable assets that a company owns; and
paths which are the developmental course
and strategy of a company in the past. In
fact, dynamic capability is a company’s
ability to adapt to changes in the environ-
ment. Related research that explored a
company’s implementation of projects or
information technology from the perspec-
tive of dynamic capability often focused on
the process dimension of dynamic capabil-
ity. For example, in the just-in-time manu-
facturing, the customer and supplier par-
ticipation programs proposed by Banker et
al. (2006) in their empirical research and
the knowledge-based dynamic capability
discussed by Wang et al. (2007) were all
about companies generating better perfor-
mance after improvements were made to
their processes due to changes in the envi-
ronment.

This study is concerned on two types
of dynamic capabilities that can coordinate,
integrate and reallocate internal and exter-
nal resources, namely, supplier respon-
siveness and manufacturing flexibility.
Supplier responsiveness is about the sup-
plier’s ability to fulfill the demand of a
company (Carr & Smeltzer, 2000) while

manufacturing flexibility is a company’s
ability to adapt to uncertainty in the envi-
ronment (Correa & Slack, 1996).

Performance evaluation reflects the
results of an organization’s business activi-
ties. Countless research was done to find
out whether or not the implementation of
an information system could enhance per-
formance (e.g., Zhu et al., 2004). Tradi-
tionally, financial results such as return of
investment were used to evaluate a com-
pany’s performance. Nonetheless, the effect
of an implemented information technology
might not be reflected completely on the
finance of a company, because often times,
financial  information only conveys
short-term outcomes and cannot reveal the
long-term performance of a company
(Ghalayini et al., 1997) like its long-term
market share and innovations.

2.3.1 Dynamic Capability as a Mediator
Per earlier discussion, the viewpoint
that information technology can generate
competitive advantage for a company di-
rectly usually ignores the fact that infor-
mation technology can be easily imitated
by competitors within the industry. Thus,
Teece et al. (1997) proposed the idea of
dynamic capability. Although information
technology cannot bring competitive ad-
vantage to a company by itself, the abilities,
such as short response time and quick ad-
aptation to market change (Zaheer & Za-
heer, 1997), resulted from the connected-
ness between companies through the use of
information technology are important bases
for a company to develop competitive ad-
vantage. Sambamurthy et al. (2003) also
found that a company’s effective applica-
tion of information technology could foster
closer relationships with its trading partners
while increasing the manufacturing flexi-
bility of the company. In addition, Banker
et al. (2006) showed that companies were
able to create unique processes that gener-
ated better performance with the applica-
tion of information technology that was
integrated into a company’s processes. For
example, Dell was connected with its sup-
pliers through the application of infor-
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mation technology so that its suppliers
could receive order information from Dell
in real time. The suppliers relied on this
system to grasp and predict the change in
demand and to fulfill the delivery requests
(Banker et al., 2006). In other words, in-
formation technology improved the re-
sponsiveness of Dell’s suppliers and al-
lowed Dell to deliver excellent perfor-
mance (e.g., 983, 98% of the orders were
fulfilled within three days), while the sup-
pliers also developed greater flexibility.
This study believes that after a company is
connected with its upstream and down-
stream partners through 10IS, the system

can enhance its dynamic capabilities, such

as supplier responsiveness and manufac-

turing flexibility, once it assimilates this
system and integrates it into its practices

and processes, which then leads to im-

proved performance. Thus, Hypothesis 4a

and 4b are as follow:

Hypothesis 4a: 10I1S assimilation positively
affects a company’s performance
through supplier responsiveness.

Hypothesis 4b: 101S assimilation positively
affects a company’s performance
through manufacturing flexibility.

The framework of this study is shown

in Figure 1.

Technology

Technology
Readiness

Technology

Integration Organization

Top

Manag
Support

Environment

Globalization

Government Level

Pressure

Dynamic
Capability

Supplier
Responsiveness

1018
Assimilation

Manufacturing
Flexibility

Partner
Pressure

= 10IS Assimilation
Competition

H1: Technology aspect of TOC = I0IS Assimilation
H2: Organization aspect of TOC = IOIS Assimilation
H3: Environment aspect of TOC = Top Management Support

H4: 1018 Assimilation =» Dynamic Capability = Performance

Performance

Pressure

Figure 1: Research Model

3. Methodology
This study intends to explore the me-
diating roles of top management support
and dynamic capability in how companies
are using 101S to deliver performance.

3.1 Measurement Items

The questionnaire contained six parts
where parts five and six consisted of per-
sonal and company information collected
for classification purposes. As for the first

four parts, they consisted of 47 items to
assess all the variables. Among these, sev-
en questions were designed to evaluate the
technology readiness in which five of them
were yes/no questions used to measure
level of information regarding various as-
pects of a respondent’s company, such as
e-mail, company’s website, Intranet and the
Internet. This level of information was
calculated by adding up the points with 5
as the maximum value, and along with two
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other items became the formative indicator
for technology readiness. Other than the
five items just mentioned, the rest of the
questions were all measured with a 5-point
Likert scale where 1 stood for strongly
disagree and 5 meant strongly agree. All
the questions were adapted from past stud-
ies related to company’s performance and
the implementation and assimilation of
information system.

3.2 Respondents

Respondents of this study were all
from Taiwanese manufacturers. Consider-
ing the fact that most median to small
companies were likely to rate low on in-
formation due to the high cost of establish-
ing information technology, the sample was
selected from the top 1,000 manufacturers
published by the Commonwealth magazine
in 2014. Additionally, the respondents
needed to be familiar with the market, 101S
and the process of communicating with
trading partners. So this study surveyed
managers or the person in charge who had
good understanding of 10IS from depart-
ments such as manufacturing, sales, infor-
mation, research and development, and
finance. In order to confirm the respond-
ents’ willingness to fill out the question-
naires, 300 companies were randomly se-
lected from the top 1,000 manufacturers
mentioned above and phone calls were
made to the managers of the manufacturing
or sales departments to inquire on their
willingness to participate. Questionnaires
were emailed or mailed to the respondents
after they expressed their willingness to
collaborate.

4. Analyses

This study received 108 valid ques-
tionnaires. When it comes to company at-
tributes, the industries of computer acces-
sories and parts, semiconductor, and pho-
toelectricity each accounted for 10% of the
valid surveys and the remaining 70% came
from other industries. Among these com-
panies surveyed, 75% of them have been in
the business for over 15 years. As for the
number of employees, it was uniformly

distributed with around 25% for each of the
following categories: under 500 employees,
500 to 1,000 employees, 1,000 to 5,000
employees and more than 5,000 employees.
Finally, over half of the companies have
turnover of more than NT$10 billion. In
terms of the attributes of the respondents,
they mainly came from the information and
sales departments, taking up 38.0% and
23.1%, respectively. Over half of them
have been with the company for more than
10 years, and almost 70% of them were
managers, which mean that most of our
respondents had enough knowledge about
his or her company, and thus, the infor-
mation they provided were highly reliable.

4.1 Reliability and Validity

This study tested the research model
and hypotheses with structural equation
modeling (SEM). Since technology readi-
ness and competition intensity are forma-
tive indicators, and our sample size is rela-
tively small, Smart PLS 2.0 (Ringle et al.,
2005) was used for follow-up analysis.
Moreover, Hypotheses 3 and 4 were about
mediating effects, so this study tested them
according to the method proposed by Bar-
on and Kenny (1986). First, the mediator
was excluded from the model to examine
whether the independent variable had any
direct effect on the dependent variable, and
then the mediator was added into the model
to test the validity of its effect.

The analysis started out from testing
the reliability and validity of the measure-
ment model, and then analyzed the struc-
tural model so as to test the proposed hy-
potheses. The measurement model of this
study contained 11 variables with technol-
ogy readiness and competition intensity
being the formative indicators, thus, relia-
bility and validity analyses were performed
on the 36 questions regarding the remain-
ing 9 variables. All the factor loadings of
the 36 questions were over the threshold
value of 0.6 and ranged between 0.66 and
0.97, which meant the scales used in the
study had good convergent validity. Also,
according to Table 1, our scales had com-
posite reliabilities all larger than the
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threshold value of 0.7, average variance
extracted (AVE) all greater than the 0.5
standard, and the square root value of each
average variance extracted were all larger

than the correlated coefficient of their cor-
responding variables. Thus, this study has
good reliability, convergent validity and
discriminant validity.

Table 1: Correlation, Composite Reliability and Average Variance Extracted

Variables 1 2 3 4 5 6 7 8 9 CR AVE
1 Manufacturing Flexibility ~ 0.85 093 0.73
2  Globalization Level 025 0.75 0.83 0.56
3 Government Pressure 040 016 091 091 083
4 10IS Assimilation 034 041 027 094 097 0.88
5  Performance 056 005 029 024 087 094 0.75
6  Partner Pressure 027 040 015 046 012 0.89 092 0.79
7 Supplier Responsiveness 058 013 025 037 063 016 091 095 0.83
8  Technology Integration 031 033 015 049 010 031 016 0386 085 0.74
9 Top Management Support 024 020 028 049 023 036 013 037 093 098 0.87

Hypothesis 1a was not supported by the
data while Hypotheses 1b, 2a and 2b were.
Meanwhile, the technological and envi-
ronmental dimensions accounted for 41%
of the variance within I0IS assimilation,
implying that they are major determinants
of the assimilation of information technol-
ogy. As for performance, the independent
variables also explained 46% of its vari-
ance. This reflected the fact that variables
were adequately chosen in this research
model and should be able to properly in-
vestigate our research questions.

4.2 Hypothesis Testing

Hypotheses 1 and 2 in this study were
about the direct influences between varia-
bles. They explored the effects of techno-
logical and organizational aspect of TOE
perspective on 10IS assimilation. This
study also included number of employees
and company’s turnover as control varia-
bles that each influenced performance and
IOIS assimilation. Based on the analytical
results of the structural model as shown in
Figure 2, only technology readiness had an
insignificant influence. This meant that

Technology
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1
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Organization

Environment

Cl

008
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TR: Technology Readiness; Technology Integration;

GL: Globalization Level; TMS: Top Management Support;

GP: Government Pressure; PP: Partners Pressure;

CI: Competition Intensity; I4: IOIS Assimilation;

SR: Supplier Responsiveness; FL: Flexibility; PF: Performance;
FAC: Faculty number; SAL: Sales.

Figure 2: Direct Effect Test Results
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The analysis of mediating effect was
divided into two parts. First of all, this
study tested whether the three factors under
the environmental dimension would affect
IOIS assimilation through top management
support. Since the relationship between
“Government Pressure” (GP) and “Top
Management Support” did not receive sta-
tistical support, Hypothesis 3a was not
supported. In order to test the direct effect
of “Government Support” (GP) on “IOIS
assimilation” (IA), this study did another
round of analysis on the structural model
by adding the relation between these two
variables into the model. The relationship
was still statistically insignificant (coeffi-
cient = 0.12, t-value = 1.43). As for “Part-
ner Pressure” (PP), this study also included
a direct path between “Partner Pressure”
(PP) and “IOIS Assimilation” (IA) into the
model and redid the analysis. The results
showed statistical support for this relation-
ship (coefficient = 0.21, t-value = 2.22) and
confirmed Hypothesis 3b. In other words,
partner pressure would directly influence
the 10IS assimilation, or indirectly influ-
ence it through top management support. In
addition, this study also incorporated the
relationship between “Competition Inten-
sity” (CT) and “IOIS Assimilation” (IA)
into the analysis. The outcome was an in-
significant relationship between the two
(coefficient = 0.18, t-value = 1.74). Fol-
lowing the advice of Baron and Kenny
(1986), the direct relationship described
above was tested again after “top manage-
ment support” was excluded from the
model, and the result demonstrated support
for the relationship between “Competition
Intensity” (CI) and “IOIS Assimilation”
(1A) (coefficient = 0.26, t-value = 2.80).
This supports Hypothesis 3¢ with “Top
Management Support” (TMS) as a full me-
diator.

In the second part, this study tested
whether the 101S assimilation would affect
the performance of an organization through
the two types of dynamic capability. Same
as what was done in the previous section,
the direct relationship between “IOIS As-

similation” (IA) and “Performance” (PF)
was entered into the structural model for
analysis, and the outcome revealed that the
relationship was insignificant (coefficient =
-0.03, t-value = 0.32). Again, based on the
suggestions of Baron and Kenny (1986),
this study redid the analysis after the varia-
bles “Supplier Responsiveness” (SR) and
“Manufacturing Flexibility” (FL) were
excluded from the model. The findings
showed a statistically significant relation-
ship between “IOIS Assimilation” (IA) and
“Performance” (PF) (coefficient = 0.27,
t-value = 2.93). This means Hypotheses 4a
and 4b were supported and the two dy-
namic capability variables were both full
mediators.

5. Discussion and Suggestions

As far as the direct effects are con-
cerned, the results for Hypotheses 1 and 2
are shown in Figure 2 where Hypotheses
1b, 2a and 2b all received support from the
data. Only Hypothesis 1a did not reach the
significance level. It is worth noticing that
technology readiness under the technolog-
ical dimension did not have a significant
effect on the OIS assimilation, which is
different from the findings in Zhu et al.
(2006). A possible explanation is that, in
the past few years, electronic infrastructure
has become a necessity for competition
(Bhatt & Grover, 2005) due to considerable
decrease in the cost of information tech-
nology and to the high competition within
the industry. This forces companies to have
sufficient basic software and hardware
equipment and information personnel. (The
results of our data analysis also revealed
that the average score for each of the three
technology readiness questions were 4.65,
4.14 and 4.07, and their standard deviations
were 0.67, 0.92 and 0.81.) This made it
hard to demonstrate any significant influ-
ence on the level of 10IS assimilation. As
for the variable technology integration un-
der the technological dimension, the out-
come was consistent with that of Zhu et al.
(2006). In comparison, technology integra-
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tion plays a more important role in 10IS
assimilation.

The two factors under the organiza-
tional dimension are globalization level and
top management support, which both had
positive and significant influences on 101S
assimilation. That is to say those compa-
nies with higher level of globalization must
rely on information technology to enhance
the efficiency of their internal workflow
and to strengthen their relationships with
the supply chain partners in terms of in-
formation exchange and collaboration. Ad-
ditionally, top management support for
I0IS will bring more resources and atten-
tion to it, which is beneficial to 10IS as-
similation.

In terms of the mediating effects, Hy-
potheses 3c, 4a and 4b were supported
while Hypothesis 3b received partial sup-
port and Hypothesis 3a did not reach the
significance level. This study investigated
two important mediators, top management
support and dynamic capabilities. The for-
mer mediated the relationship between the
three factors of environmental dimension
and 10IS assimilation while the latter me-
diated the relationship between perfor-
mance and IOIS assimilation. Regarding
the environmental dimension, government
pressure neither directly nor indirectly,
through top management support, influ-
enced I0OIS assimilation. Yet, partner pres-
sure acted in a completely opposite way. It
directly or indirectly affected 101S assimi-
lation through top management support,
while competition intensity cast its influ-

ence only through top management support.

Overall, top management support played
the role of a partial or full mediator, which
confirmed the viewpoint of Liang et al.
(2007) that the top management is the first
to experience the pressure from the envi-
ronment and then initiated changes within
the company.

Unlike what was suggested in the re-
search of Hsu et al. (2006), government
pressure had neither direct nor indirect in-
fluence on 10IS assimilation. This perhaps
reflected the insufficient effort made by the

Taiwanese government to promote or de-
mand companies to invest in and apply
I01S, thus, the top management did not
sense the urgency or pressure. The gov-
ernment failed to have direct influence on
increasing the level of I0IS adoption. As
for partner pressure, other than the fact that
it dictated 10IS assimilation through top
management support, it also had a direct
influence on the assimilation. This may
imply the existence of other mediators, for
instance, the employees might have played
the role of an alternative mediator. That is,
partners from the supply chain may not
limit their contact only to the top manage-
ment. It is likely that they engage in vari-
ous kinds of transactions and tasks directly
with the employees, so other than the top
management, other employees can also feel
the pressure from the supply chain partners
and are inclined to integrate the 10IS into
everyday tasks, which, in turn, achieve in a
higher level of assimilation of the system.
The analysis also revealed that competition
intensity could only influence 10I1S assimi-
lation through top management support,
which is consistent with our hypothesis.

In terms of the mediating effect of
dynamic capability, the results suggested
that an increase in the level of IOIS assim-
ilation would have a positive influence on
the company’s performance, but it worked
through dynamic capability rather than a
direct effect, a result that was also found in
the study of Wang et al. (2007). This find-
ing showed that not only the assimilated
IOIS can change a company and improve
on two of the dynamic capacities, namely,
supplier responsiveness and manufacturing
flexibility. But it can also enhance a com-
pany’s performance through the improve-
ment of these two dynamic capabilities.
Furthermore, the results also demonstrated
that information technology could not pro-
vide a company with better performance
directly. Just like what the resource-based
view calls attention to, only by creating
special abilities through information tech-
nology that are hard to be imitated can a
company generate competitive advantage.
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5.1 Implications

Theoretically, this study is another
work that is based upon the perspective of
TOE. But what sets it apart from previous
research is the idea of top management
playing a mediating role. There are similar-
ities between our results and that of Liang
et al. (2007), which showed that the top
management was indeed under the influ-
ence of external environment and played
the leading role in an organization when it
came to facing the pressure from the envi-
ronment. This pushed it to initiate changes
within the company. It is worth noting that
among earlier research that employed the
framework of TOE, they mostly believed
that the top management could directly
affect the implementation or assimilation of
information technology, but this study ad-
vocated a relationship among the three di-
mensions of technology, organization and
environment, where they influenced one
another. This study found that although
government pressure had neither a direct
nor an indirect effect on 10IS assimilation,
the top management partially or fully me-
diated the influence of supply chain part-
ners and competition intensity.

In addition, this study explored the in-
fluence of assimilated information tech-
nology. Most of the prior research only
discussed issues related to the implementa-
tion of information technology (e.g., Hsu et
al., 2006). Yet when an information tech-
nology reached the implementation phase,
it could not have major influence on the
company. So this study focused on the as-
similation of information technology (Zhu
et al., 2006). Regarding the effect of assim-
ilated information system, this discussion
centered on the performance it generated,
and the results confirmed that 10IS could
actually promote performance but it must
go through the development of dynamic
capabilities in order to have any effect.
This is to say that whether or not a compa-
ny can create unique abilities through in-
formation technology will be the key to
whether or not an information technology
can produce competitive advantage for a

company. This study also suggests that due
to the difficulty in truly reflecting the
change in a company brought by infor-
mation technology during the phases of
implementation or application, future re-
search should expand into the phase of
assimilation when exploring the influence
of information technology on a company,
or to discuss the three phases of imple-
mentation, usage and assimilation simulta-
neously (Lee et al. 2009).

Finally, this study confirmed that dy-
namic capability played the role of a medi-
ator that connected information technology
and performance (Banker et al., 2006). At
the same time, the development of dynamic
capability effectively improved a compa-
ny’s performance. Future research can also
build on this concept when examining the
relationship between information technol-
ogy and performance.

In terms of practical implications,
technology integration had relatively more
direct influence on the assimilation of in-
formation technology when compared with
technology readiness. Most of the compa-
nies were already high in technology read-
iness, reflecting the fact that investment in
the infrastructure of information technolo-
gy had already become a necessary factor
for all companies to compete for their sur-
vival. Thus, it was harder for technology
readiness to show any significant influence
on the companies in this study. As a result,
readiness in the infrastructure of software
and hardware equipments is only the basic,
what is more important to a company is the
level of integration of the internal and ex-
ternal information systems. This integration
can effectively help a company to reach a
higher level of assimilation during the ap-
plication of I0IS.

Meanwhile, one should not ignore the
influence of top management on a company.
Past research has proved that the top man-
agement contributed to the implementation
of information systems within a company.
This study discovered that the top man-
agement also played the role of a mediator
between external environment and changes
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within an organization. Inside a company,
many thriving projects or smooth imple-
mentation of information technologies
were often initiated by the leader and relied
on the integration of resources within the
organization. Gaining top management
support can help guarantee the success of a
project. The top management is also the
one that interacts with trading partners.
Application of the same information sys-
tem by members of the supply chain in
completing transactions will be the strong-
est driving force to assimilate information
technology. In addition, this study found
that it was possible for partner pressure to
affect employees and lead to 101S assimi-
lation. From the company’s point of view,
having the top management and employees
who share the same understanding of the
dynamics of the supply chain can encour-
age the top management to invest more
resources in 10IS or increase the likelihood
of employees handling everyday tasks
through 10IS. These allow information
technology to bring greater benefit. Other
than these, the top management also plays
a key role in direct contact with competi-
tive pressure. When the top management
feels the fierce competition intensity within
the industry, it will strengthen its confi-
dence and action to promote 101S assimila-
tion that leads information technology to
bring value to the cooperative interactions
between the company and its supply chain
partners.

Perhaps unique to our Taiwanese
sample, this study, did not find support for
the direct and indirect influences of gov-
ernment pressure over IOIS assimilation
unlike previous research. Although the
Taiwanese government promoted several
exemplary subsidiaries for information in
recent years and assisted hundreds of com-
panies with their development of systems
related to supply chain integration, the re-
sults of this study showed that the govern-
ment’s influence over companies was still
limited. Thus, the government should be
more aggressive and supply related re-
sources. It should motivate the companies

to adopt I0IS through the formulation of
regulations, lowering tax or the implemen-
tation of other incentives.

Moreover, this study again verified
that information system was a positive as-
set for a company. In other words, compa-
nies should not hold back their investment
in information technology but they must
pay attention to careful evaluation and
strict execution so that the information
system and business workflow can be
closely integrated. Also, when a company
implements an information system, it
should place special emphasis on how the
system is actually being used. This is be-
cause the effect of an information system is
not immediate. The system needs to be
combined with daily tasks and business
processes in order to transform the capabil-
ities of a company and then create better
performance. Without integrating 10IS into
the processes that the trading partners in-
teract with, a company cannot increase the
collaboration efficiency of its suppliers or
the flexibility of its production. In this case,
the implementation is only a waste of re-
sources and cannot produce much benefit
for the company.

5.2 Limitations

Constrained by factors such as man-
power, resources and time, one of the big-
gest limitations of this research was the
small sample size. Thus, future research
should make an effort in increasing the
sample size so as to ensure robust statistical
results. Because each questionnaire was
filled out by one single respondent, it is
possible that the questionnaire did not re-
flect the actual condition of the company.
The authors suggest that future studies
should have one questionnaire filled out by
a group of respondents, survey more people
within one company, or even conduct data
collection through case studies. These ap-
proaches can better examine the true condi-
tion of 10IS assimilation. The measure of
technology readiness in this research failed
to capture the variance across different
companies, probably due to the fact that
most companies were all quite developed
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in their software and hardware infrastruc-
ture. Future research can device other
methods to measure this variable. Lastly,
this study only sampled the manufacturing
industry in Taiwan, thus, the results cannot
be generalized to other industries or coun-
tries. However, its model can serve as a
foundation for future research on different
industries (e.g., the service sector) or on
international comparison to understand
how information technology changes the
capabilities of other industries, how does it
influence company’s performance, etc.
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