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Abstract

Information and communication technology (ICT) has been the main focused of Malaysian government to
strengthen the small and medium enterprises (SMEs) in the country. However, scholars in resource-based view
acknowledge that sustainable competitive advantage can only be achieved through building a co-specialised
ICT competence between the human factors and ICT facilities in the firm. In the context of SMEs, the
entrepreneur is expected to become the agent for the integration. In order to do so, the entrepreneur must be
equated with sufficient ICT knowledge. This knowledge can be acquired through either education or experience.
The framework developed is then tested through 365 sets of primary data collected from the entrepreneurs in
SMEs in Malaysia. SPSS version 15 is used to analyse the data. The results of statistical analysis have
supported the framework proposed. Managerial implications and conclusion are then discussed.
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1. Introduction

Economy of Malaysia is made up of
546,218 establishments of the Small and Medium
Enterprises (SMEs), which accounted for 99.2% of
total businesses in Malaysia [2]. These SMEs have
contributed 56.4 per cent of employment [2],
RMS88,266 million worth of output, and RM17,798
million worth of value added to the Malaysian
economy [26]. However, the employee
productivity of SMEs is only RM14,740 compare
with large enterprises of RM47,830 per employee
[2]. Therefore, efforts to enhance the productivity
and thus competitiveness of SMEs in Malaysia are
very much needed. One of the possible solutions to
this issue might be the usage of information and
communication technology (ICT) which would be
embedded in the company wide operation.

The government of Malaysia is playing a
very active role in encouraging the adoption of ICT
among SMEs in the country [8, 42]. The main
purpose is to accelerate the competitiveness of the
businesses in particular and sustainable Malaysian
economy as a whole [8, 42]. In the Ninth
Malaysian Plan which takes effect from 2006 to
2010, various funds have been made available to
the development of ICT, especially among the
SMEs (Ninth Malaysian Plan, 2006). This is
because the impact of ICT on the competitiveness
of Malaysia is huge in this increasing globalise
world to achieve Vision 2020 [47]. However,
introduction of ICT also demanded the businesses
to be more competitive since the convenience of
internet has opened more options for the consumers
to search for the best and cheapest products
virtually from anywhere in the world [47]. Thus, in
order stay competitive, firms have to continually
upgrade the quality of products and adopt the
cheapest methods of production [47]. Global

challenges also provided the opportunity for SMEs
to participate in international supply chain,
provided that they able to adapt to new technology,
especially ICT [15].

Although ICT can no doubt improve the
effectiveness and efficiency of a firm if properly
utilise, analyses from the perspective of resource-
based view are doubtful on the potential of ICT in
generating sustainable competitive advantage of the
firm [3, 32, 44] due to tradability of ICT hardware
and software in the market [3]. According to
Bharadwaj [5], ICT infrastructure that is complex,
hard to understand, and hard to imitate can have
direct impact on sustainable competitive advantage
of the firm. However, scarce of resources and
capability in SMEs [1, 12] might have limited their
ability in constructing this information technology
infrastructure. Barney [3], Chatfield and Bjgrn-
Andreson [7], Mata, Fuerst, and Barney [22] and
Ross, Beath, and Goodhue [38], on the other hand,
have theoretically and empirically highlighted the
important of human capital in generation of
sustainable competitive advantage for the firm
through ICT. Again, limitation in term of resources
and capabilities might against the SMEs to employ
highly information technology literate professional
who can involve in making strategic decision for
the firm. With existing literature knowledge, the
question on how SMEs can be benefited from ICT
to generate sustainable competitive advantage
remains unanswered. In view of this, this study
aims to uncover the sources of sustainable
competitive advantage for small and medium
enterprises through information technology.

Next section in this paper will focused on
reviews of previous literatures in the area of
interest of this study. From the review of literatures,
a framework will be constructed to associate the
ICT and sustainable competitive advantage in small
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and medium enterprises. Finally, managerial
implications and suggestions for future research are
discussed.

2. Literature Review

2.1. Resource-Based View and Competitive
Advantage

Resource-based view is originated from
the seminar work of Penrose [31] in 1959 and 1960
[14, 17,18, 19, 20, 39, 40, 48]. Wernerfelt’s [48]
paper in 1984 has set the cornerstone for the
research interest in strategic management to be
shifted back to the internal of the firm from the
industry [14]. In line with the major theories in
strategic management, resource-based view is a
theory of sustainable competitive advantage and a
theory of rent [34]. The main theory of resource-
based view could be well explained from the two
frameworks that developed by Barney and Peteraf
[34], which have been described as authoritative
summary of resource-based view by Foss and
Knudsen [11]).

According to Barney [3], valuable, rare,
imperfectly imitable, and imperfectly substitutable
resources could generate sustainable competitive
advantage for the firm with the pre-requisite of
heterogeneity and imperfectly mobile of resources
among competing firms. Building on Barney [3]
work, Peteraf [33] has focused on heterogeneity, ex
post limits to competition, imperfectly mobile, and
ex ante limits to competition as the characteristic
for strategic resources in generation of sustainable
competitive advantage for the firm.

The term ‘“competitive advantage” has
been popularised by Michael Porter [16] way
before the construct of Barney’s [3] and Peteraf’s
[33] frameworks. The idea of competitive
advantage is mainly to measure firm’s success
relative to competitors [35, 36]. The relative
success could be measured by “economic value”
that firm able to generate [34]. This economic
value refers to differences between perceived
benefits of purchasers and economic cost of
enterprise through provision of goods and services
[34]. Since competitive advantage is focusing on
explaining relative success of the firm, thus, firm
does not need to be the best player in the industry
in order to achieve competitive advantage [34].

In line with the idea of Porter [35, 36],
competitive advantage in the context of resource-
based view can be achieved through lower cost or
differentiation advantage [34, 35, 36]. Lower cost
is resulting from efficiency of firm in producing
goods or services, matches with near to the market

competitive rate of pricing, then the lower cost can
be transferred into superior return [34, 35, 36]
while differentiation advantage is where a firm
produced unique or superior value goods or
services which command premium price in the
market, matches with competitive cost of
production then premium price can be transferred
into superior return [34, 35, 36].

Undeniable, SMEs have not been the
focus of theories in strategic management in
explaining competitive advantage [28]. In fact,
theories like five forces theory by Porter [36] are
obviously not in favour for SMEs to gain
competitive advantage (Wicks, 2005). However,
some researchers have explored the competitive
advantage for small and medium enterprises [e.g. 6,
10, 13, 28, 46]. In addition, competitive advantage
concerns on comparative advantage rather than
absolute advantage [34, 35, 36]. Thus, it is not
logic to assume that SMEs cannot gain competitive
advantage.

2.2 Information Technology Competence

Information technology has received
significance research attention since last decade
[27]. From mid-1980s onwards, information
technology started to make strategic impact [4].
Following the trend, researchers started to focus on
integration between information technology
professionals and business managers in generating
information technology capability and effective
utilisation [e.g. 4, 37]. Majority of the researchers
in resource-based view suggested the integration of
human factor with information technology in
generating sustainable competitive advantage [e.g.
3,7, 22, 38], the discussion here would be focusing
on the information technology competence of the
management personnel in the firm.

In order to be the agent in integrating the
information technology with the organisation
effectively, individual must possessed sufficient
information technology competence. However,
knowledge alone is obviously insufficient. Tippins
and Sohi [44] proposed that information
technology competence must made up of three
components; knowledge, operations, and objects in
an organisation. Applying to the individual level,
an effective agent must be knowledgeable in
information  technology, willing to utilise
information technology in daily operations, and
provided with information technology facilities and
supports. These co-specialised resources will be
indicated in term of the ability to understand and
utilise the information technology for the benefit of
the firm [44].
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Information technology knowledge refers
to the extent of technical knowledge about objects
such as computer based systems [44]. This
knowledge is able to convert into competence when
it is utilised or exploited [4]. Information
technology operations indicate the utilisation of
information technology in daily operations of the
firm [44]. However, information technology
knowledge and information technology operations
can only exist if the firm does prepare a platform
for information technology. Therefore, information
technology objects refer to availability of hardware,
software, and personnel to support the performance
of information technology operations [44].
Possession of information technology knowledge,
information technology operations and information
technology objects are indicating firm ability to
acquire, deploy, and leverage information
technology functionality in combination or co-
presence with other resources to shape and support

business processes in value adding ways [5, 30, 41].

Some  researchers  have  included
experience and education in  information
technology as part of information technology
competence as well [e.g. 4, 37]. According to
Bassellier et al. [4], experience in information
technology refers to the activities taking place in a
particular organisational which includes experience
in information technology projects and experience
in the management of information technology.
However, this study argues that experience and
education in information technology can have
impact on information technology competence of
individual rather than can be viewed as part of
information technology competence as indicated by
Bassellier et al. [4]. In line with Ucbasaran, Wright,
and Westhead [45] argument, experience will
provide skills, competencies and resources for the
future. Thus, experience in information technology
is expected to supply knowledge in information
technology, to make individual more willing to
utilise information technology, and more willing to
invest in information technology facilities. Naqvi
[24, 25] discussion on the best practice in
information technology education to build
information technology competence among the
students has indirectly indicated that the education
in information technology is one of the pre-
requisite for information technology competence of
an individual.

2.3 Information Technology Competence and
Competitive Advantage of the Firm

Following the frameworks in resource-
based view, in order to achieve sustainable
competitive advantage, firm must possessed
resource that is valuable, rare, imperfectly imitable,
and imperfectly substitutable [3] or heterogeneity,

imperfectly mobile, ex ante limits to competition,
and ex post limits to competition [33]. Therefore,
scholars in resource-based view do not generally
agreed that information technology alone can yield
sustainable competitive advantage for the firm [e.g.
29,43]. The main issue is due to the easily available
of information technology hardware and software
in the market place [3]. Even, Bharadwaj [5] has
mentioned that sustainable competitive advantage
can be achieved through the information
technology facilities since these facilities are
normally made up of complex, hard to understand,
and hard to imitate set of components, his argument
seemed to have neglected the issue on valuable.
The logic here is simple, even a firm owned most
sophisticated information technology facilities
which are impossible for the competitors to imitate
or substitute, and for sure it is rare, but if there is
no knowledgeable personnel in the organisation, or
the knowledgeable personnel in the organisation is
not willing to utilise these facilities, these facilities
would not be generating any value to the
organisation. Obviously, to achieve sustainable
competitive advantage, knowledge, willingness to
use (operations), and availability of facilities must
co-exists.

Previous theoretical and empirical
analyses have shown consistent results on the
impact of integration between information
technology competence and sustainable
competitive advantage of the firm. In Mata et al.
[22] theoretical analysis of sources of competitive
advantage through information technology using
resource-based framework [3], they suggested that
only managerial information technology skills can
potentially  generate  sustainable competitive
advantage for the firm. Parallel to Mata et al. [22],
Powell and Dent-Micallef [32] among human
resources, business resources, and technology
resources, only complementary of human resources
on information technology was found to be
significantly positive association with information
technology performance, overall performance,
profitability, and sales growth. Tippins and Sohi
[44], on the other hand, have found that
organisational learning intervene the association
between firm’s information technology competence
and performance.

Reviews of literatures and logical analysis
have confirmed that firm is able to achieve
sustainable = competitive  advantage  through
integration of knowledge, utilisation, and objects in
information technology. This integration would
create valuable and rare resources for the firm since
not all firms are able to enjoy the efficiency and
effectiveness brought by ICT. Since the integration
might be causal ambiguity which is hardly
understandable [3, 9], it is hardly imitate by the
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competitors. Although competitors might be able to
substitute co-specialised set of information
technology competence with similar information
technology applications or other applications, the
substitution would not mean it is impossible for
firm to yield sustainable competitive advantage [3].

3. Application in SMEs

In early part of the discussion, the problem
of scarce resources and capabilities in SMEs has
been highlighted. Therefore, it is very unlikely for
most of the entrepreneurs to employ managers who
are proficient in information technology to be the
key decision makers unless the core business of the
SME is in ICT field. This is because majority of the
SMEs in Malaysia are in the category of micro and
small [15]. In fact, if the SMEs are able to employ
the information technology literate graduate, the
knowledge in information technology from this
employee is insufficient since the information
technology competence required key decision to be
made investment on the ICT facilities and usage of
ICT in the firm operations.

A closer view on previous literature works
on SMEs suggested that SMEs are highly
personalised to the style of the owner or
entrepreneur [12]. Scarce of resources in SMEs [1,
12] has forced the function of the firm to be relied
on a single individual or a small management team
[16]. Therefore, entrepreneur of the firm is
expected to be the agent to integrate the
information technology into the firm to generate
sustainable competitive advantage to the SMEs. In
order to do this, the entrepreneur must need to
possess sufficient knowledge in information
technology, utilise the information technology in
daily firm operations, and invest in information
technology facilities. These information technology
competencies could be gained from having
education or experience in information technology.
Thus, the following framework is proposed.

Entrepreneur’s IT C _
. ompetitive
[Entrepreneur’s C});n%eteniea Advfntage
[T E i - nowledge
& E;ﬁ)f;;e;lnc ¢ » | IT Operations/ [~ Lower Cost
Utilisation - Differentiation
- IT Objects

Figure 1: Proposed framework

The framework starts with education and
experience of the entrepreneur in the area of
information technology. This education and
experience in information technology will provide
the technical knowledge in information technology.
Apart from that, experience and education in
information technology would also encourage and
provide the capability to the entrepreneur to utilise

information technology in firm operations and
strategic planning. The awareness on the potential
benefits of information technology would
encourage the adoption of information technology
in the firm through investment in information
technology facilities. Therefore the following
hypothesis is formulated:

Hypothesis 1: Information technology experience
and education of the entrepreneurs
have significance impact on the
information technology competence
of entrepreneurs.

Combination of information technology
knowledge of the entrepreneur, willingness to
utilise information technology for firm’s operations
and strategic, as well as willingness to invest in
information technology facilities are able create a
set of co-specialised resources. This co-specialised
set of information technology competence is able to
create resource that is valuable, rare, imperfectly
imitate, and imperfectly substitute [3]. Thus, this
will enable firm to enjoy sustainable competitive
advantage in the long run. Therefore, the following
hypothesis is constructed:

Hypothesis 2: Information technology competence
of the entrepreneur will be able to
yield sustainable competitive
advantage to SMEs.

4. Instrument Development

In order to provide the empirical evident
to support the framework developed, a
questionnaire is developed to collect the primary
data from the entrepreneurs in SMEs. The
questionnaire on information  technology
competence that is information technology
knowledge, information technology operations, and
information technology objects, is adapted from
Tippins and Sohi [44] study. Amendments were
made to suit the focus of this study. For the
information technology education and experience
as well as competitive advantage of the firm, the
questionnaire is self-developed by referring to
previous literature study. Information technology
education is measured by information technology
formal education, information technology course
attended, and information technology professional
certification obtained while information technology
experience can be measured through information
technology  working experience, information
technology project experience, and information
technology business venture experience. Instrument
for competitive advantage is developed according
to Porter [35, 36], McGrath, Tsai, Venkataraman,
and MacMillan[23], and Peteraf and Barney [34]
discussion on competitive advantage. Therefore,
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competitive advantage is divided according to cost
advantage and differentiation advantage.

5. Research Design

Data for this study is collected from SMEs
in Malaysia through various methods during May
2007 to July 2007. First, census study is conducted
on Malaysian owned ICT SME in Multimedia
Development Corporation Sdn. Bhd. (MDeC)
database. Total of 2572 personal emails were sent
to the respondents, in which 1575 have
successfully reached the targeted respondent and
yield 152 usable responses that is around 10
percent of effective response rate. In addition to
that, SMEs participated in trade exhibitions and
located in around Klang Valley were targeted.
Additional 204 sets of usable responses, which
represent around 40 percent of response rate were
collected which increase the total number of
responses to 365 sets.

SPSS version 15 is used to analyse the
data collected. For the first hypothesis, independent
sample t-test is used to analyse the significance of
entrepreneurs’ education and experience in
information technology on their information
technology = competence. This is  because
information technology education and experience
are measured using nominal scale while
information technology competences are measured
by ordinary-interval scale. For the second
hypothesis, multiple-regression is used to analyse
the effect of entrepreneurs’ information technology
competence on competitive advantage of the firm.
Since both information technology competence and
competitive advantage are measured by ordinary-
interval scale, it allows the used of multiple-
regression.

6. Data Analyses and Findings:
Tables below summaries the results of

statistical findings for the framework developed in
this study.

Table 1: Independent sample t-test for effect of IT
education and IT experience on IT competence

IT IT
Knowledge Operations IT Objects
T sig. t sig. t sig.

IT

Education

IT Formal 1 ¢ 45 | 0,00 | 5.07 | 0.00 | 454 | 0.00

Education

IT Course

Attoniod 9.99 | 0.00 | 7.57 | 0.00 | 631 | 0.00

IT

Professional | 8.92 | 0.00 | 6.07 | 0.00 | 6.10 | 0.00

Cert.

IT

Experience

IT Working | 16 | 600 | 7.67 | 0.00 | 725 | 0.00

Experience

ITProject 1 159 | 0.00 | 7.86 | 0.00 | 7.39 | 0.00

Experience

ITBusiness | 13| 000 | 7.67 | 0.00 | 7.32 | 0.00

Venture

Table 1 shows the results of independent
sample t-test for the significance of information
technology education and information technology
experience in affecting the information technology
competence of the entrepreneurs. From the
analyses, all the variables measuring information
technology education and information technology
experience are found to have significant and
positive effect on information technology
knowledge, information technology operations, and
information technology objects. These results
indicate that entrepreneurs with information
technology education and information technology
experience are significantly more knowledgeable,
more willing to use information technology in firm
operations, and more willing to invest in
information technology facilities in the firm.
Therefore, these findings have supported the first
hypothesis.

Table 2: Multiple regression for information
technology competence on competitive advantage

of the firm
Cost Differentiation

Advantage Advantage

R? F R2? F
IT
Competence
IT 21.118 14.027
Knowled, ’ )
ITnow edge 0.15 (0.00) 0.11 (0.00)
Operations
IT Objects
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Results of multiple-regression as shown in
table 2 supported that the co-specialised set of
resources through integration of information
technology knowledge of the entrepreneurs, usage
of information in operations of the firm, and
availability of information technology facilities in
SME can have significance effect on competitive
advantage of the firm. This co-specialised
information technology competence in the firm can
significantly explain 15 percent of variability in
cost advantage and 11 percent of variability in
differentiation advantage. Therefore, these findings
supported the second hypothesis in this study that
is information technology competence of the
entrepreneurs can significantly contribute to the
competitive advantage of SMEs.

Statistical analyses above have provided
the empirical evidences to support the framework
proposed for this study. The results in the study are
in line with previous literatures suggesting the
important of human factors in generating
sustainable competitive advantage [3, 7,22, 38]. On
top of that, this study has extended the knowledge
into the application of SMEs and confirmed that
entrepreneurs  with  sufficient knowledge in
information technology can act as the agent to
integrate information technology into the daily
operations of the firm with the support of
information technology facilities.

7. Managerial Implications

From theorising of the framework above,
various implications can be directed to policy
makers, higher learning institution, and the
entrepreneurs. The main direction is to assist the
SMEs to gain sustainable competitive advantage
through information technology and uplift SMEs in
Malaysia to face the challenge of globalisation and
fully capture the opportunity in global market.

For the policy makers, this study would
recommend them to restructure their assistance
programme in assisting the SMEs to adopt
information technology. The assistance programme
should not be only focusing on funding the
purchase of information technology hardware and
software alone. The assistance programme should
be extended to assist the entrepreneurs to gain
information technology knowledge and directing
them to utilise information technology in firm
operations and strategic planning. This will ensure
that the information technology facilities invested
by SMEs can be fully utilised to achieve
competitive advantage of the firm. This can be
achieved through providing courses on information
technology to the entrepreneurs who applied for the
assistance from the policy makers. In addition,

since introduction of ICT also represent challenges
to the SMEs beside opportunities [47], the
assistance programme from the policy makers
might be extended in order to ensure the
entrepreneurs in SMEs would not facing any
competitive disadvantages due to the impact of ICT.

In view of the challenges and
opportunities presented by ICT on SMEs in
Malaysia, higher learning institutions would have
an important role to play in strengthening future
SMEs in the country. This study suggests that
higher information technology materials should be
inserted into the syllabus of non-information
technology courses in the higher learning
institution, especially in the entrepreneurship or
business courses in general. This would benefit the
students when they venture into entrepreneurship
career in the future. In addition, the proficiency in
ICT would also improve the chances for these
entrepreneurship or business field graduates to
venture their business into ICT related industry.
This would definitely benefited the country since
various efforts have been done by the government
to encourage the development of ICT in the nation
such as Multimedia Super Corridor (MSCO),
formulation of Ministry of Science, Technology,
and Innovation (MOSTI), and Multimedia
Development Corporation Sdn. Bhd. (MDeC).
Thus, increasing the elements of ICT in the
syllabus of higher learning institutions would be
seemed as a good move to support the policy of the
government in encouraging the development of
ICT in the nation especially in term of ICT SMEs.

For existing entrepreneurs or want-to-be
entrepreneurs, this study could be prepared for
them to strengthen their information technology
knowledge, to utilise ICT in daily operations of the
firm and in making strategic decision for the firm,
and to equip firm with ICT elements since
theoretically, these elements would create strategic
resources for firms to gain sustainable competitive
advantage. This is important even to the SMEs in
the industry that is not traditionally required high
ICT elements due to increase in global challenge
and increase in consumers choice and awareness
have changed the landscape of competition in
business world. Besides that, the entrepreneurs
should also be more alert to the assistance
programme provided by the government in
assisting them to adopt the ICT in their firm.
However, due to various limitations, SMEs might
not want to utilise ICT for the strategic purpose
[27]. This study advice the SMEs to at least adopt
minimum level of ICT since ICT has already
developed to be part of competitive requirement in
the business world today.
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8. Conclusion

SMEs are the backbone for economic
development in Malaysia. However, SMEs in
Malaysia is obviously lacking of productivity
compare to their larger counterpart. In addition,
increase liberalisation of the world economy and
the impact of ICT on consumer behaviour have
demanded SMEs to improve their competitiveness.
ICT would be seemed as a good solution to all
these problems. However, scholars in resource-
based view have against the idea that ICT hardware
and software would be able to provide firm with
sustainable competitive advantage. According to
them, sustainable competitive advantage from ICT
is only able to achieve through integration of ICT
with human factors in the firm. This integration
would provide a set of strategic resource to achieve
sustainable competitive advantage for the firm.

In the context of small and medium
enterprises, lack of resources and unlikely to higher
highly capable human resource mean the
entrepreneur must bear the responsibility to be the
agent to integrate ICT with the firm. Thus,
entrepreneurs in SMEs must acquire certain level
of ICT competence through education or
experience in ICT. This would help them to
achieve sustainable competitive advantage for their
firms.

From the construct of framework of
sustainable competitive advantage through ICT in
SMEs, this study has highlighted various
recommendations to policy makers, higher learning
institutions, and the entrepreneurs as well.
However, users of this framework should beware
that ICT is a field that evolve at a very fast rate.
This evolution might make the existing knowledge
and facilities in ICT become obsolete. Thus
entrepreneurs should always update their ICT
competence through continuously enrol in training
and experience on latest ICT development to
ensure continuously renewal of their ICT
competence and thus sustain the competitive
advantage of the firm.
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