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This paper explores potential advantages of using virtual teams for small and medium-sized enterprises
(SMEs) with a comprehensive review on various aspects of virtual teams. Based on the standing of the
pertinent literatures, attempt has been made to study the aspects by online survey method in Iran and
Malaysia. In both countries, SMEs play an important role in their economies, employments, and
capacity building. Virtual R&D team can be one of the means to increase SMEs efficiency and
competitiveness in their local as well as global markets. In this context, surveys have been conducted
to evaluate the effects of virtuality to the growth of SMEs. The study addresses some differences
between two countries in engaging virtual research and development (R&D) teams in their SMEs. It is
observed that there is a significant difference between the SMEs turnover that employed virtual team
and that did not employ the virtual team. The way for further studies and recommend improvements are
proposed.
Key words: Virtual R&D team, small and medium enterprises, survey, developing countries.
INTRODUCTION
Faced with the challenges like increased globalization of
markets and technological change, SMEs need
reinforced support through transnational research
cooperation to enhance their innovation and research
investment. SMEs' survival depends on their capability to
improve their performance and produce products that
could meet international standards (Gomez and Simpson,
2007). In other words, a certain level of competitiveness
appears to be a prerequisite for an SME's survival when
dealing with dynamic conditions in the business environment. To compete with global competition and, overcome
the rapid technology change and product variety proliferation in the new manufacturing environment, SMEs
must be able to sustain product innovation (Laforet,
2007). Internationalization holds much potential for the
growth of SMEs (Lu and Beamish, 2006). One very
important trend to enable new knowledge creation and
transfer in-and-to SME's is the development of
collaborative environments and networks to increase their
innovation capabilities as a single unit and also the
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and also the capabilities of the network as a whole
(Flores, 2006). Participation in networks has nowadays
become very important for any organization that strives to
achieve a differentiated competitive advantage, especially
if the company is small or medium sized (CamarinhaMatos et al., 2009). E-collaboration is related to better
operational and business performance (Rosenzweig, 2009).
O’Regan et al. (2006a) investigated in a sample of 207
manufacturing SMEs and found a positive correlation
between R&D investment and technological change in
products and processes in firms with static or declining
sales. Kuo and Li (2003) argue that the empirical result in
Taiwan’s SMEs indicates that a firm’s likelihood in
undertaking foreign direct investment (FDI) reaches a
maximum when its R&D intensity reaches 11.08%; hence
a strong quadratic relationship between R&D intensity in
SMEs and FDI exists. O’Regan et al. (2006a), after
discussions with Managing Directors of six organizations
suggested that, in general, investment in R&D for
development of a number of new products introduced the
need to meet technological changes in both processes
and products and the importance of prototype development are the most important attributes of innovation in
manufacturing SMEs. Gassmann and Keupp (2007) found
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that managers of SMEs should invest less in tangible
assets, but more in those areas that will directly generate
their future competitive advantage (e.g., in R&D to
generate knowledge, and in their employees’ creativity to
stimulate incremental innovations in already existing
technologies).
Global market requires short product development
times, and so SMEs are also forced into transition from
sequential to concurrent product development (Kusar et
al., 2004). SMEs are key actors in the innovation system
and the economy of a country. Despite their limitations in
size, they make a lot of creativity in products and services
they provide through R&D. Therefore, networking seems
to be one of strategic solutions for technology based
companies in order to give them a competitive advantage
and the ability to tap into the knowledge base of other
network partners. Putting an SME in the way to
Information Society or in the way to making the best ICT
investment in terms of economic return through company
benefits is more of an art than engineering (Redoli et al.,
2008). Lawson et al. (2006) study focuses on R&D in
SMEs, and consequently provides novel insights
currently lacking in the published literature.
The first step of this paper provides a primary definition
of virtual teams; the importance of SMEs, the major characteristics of SMEs, differences in R&D between SMEs
and large firms, SMEs and virtual teams working, based
on comprehensive literature review of recent articles. On
the next step, after over viewing of SMEs in Iran and
Malaysia, research hypothesis, methodology and data
collection, survey results are described. Lastly a guide
line for future study evolved. It is argued that the
establishing of virtual teams should be given
consideration in the management of SMEs. Although
computers widespread use for personal applications, very
few programming frameworks exist for creating
synchronous collaborative applications between SMEs.

Virtual teams
A virtual team is a temporary group of professionals that
work together towards a common goal such as realizing a
new product, a joint project etc., and that uses computer
networks as their main interaction environment
(Camarinha-Matos et al., 2009). It is a worth mentioning
that virtual teams are often formed to overcome
geographical or temporal separations (Cascio and
Shurygailo, 2003). Virtual teams work across boundaries
of time and space by utilizing modern computer-driven
technologies. The term “virtual team” is used to cover a
wide range of activities and forms of technologysupported working (Anderson et al., 2007). Virtual teams
comprised members who are located in more than one
physical location. This team trait has fostered the
extensive use of a variety of forms of computer-mediated
communication that enable geographically dispersed
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members to coordinate their individual efforts and inputs
(Peters and Manz, 2007). Gassmann and Von Zedtwitz
(Gassmann and Von Zedtwitz, 2003) defined “virtual
team as a group of people and sub-teams who interact
through interdependent tasks guided by common
purpose and work across links strengthened by
information, communication, and transport technologies.”
Another definition suggests that virtual teams are
distributed
work
teams
whose
members
are
geographically dispersed and coordinate their work
predominantly
with
electronic
information
and
communication technologies, e-mail, video-conferencing,
telephone, etc. (Hertel et al., 2005). Different authors
have identified diverse areas. From the perspective of
Leenders et al. (2003) virtual teams are groups of
individuals collaborating in the execution of a specific
project while geographically and often temporally
distributed, possibly anywhere within (and beyond) their
parent organizations. Lurey and Raisinghani (2001)
defined virtual teams - groups of people who work
together although they are often dispersed across space,
time, and/or organizational boundaries. Amongst the
different definitions of a virtual team the following concept
from which the term employed in this paper is one of the
most widely accepted definitions: (Powell et al., 2004),
‘‘virtual
teams
are
groups
of
geographically,
organizationally and/or time dispersed workers brought
together by information technologies to accomplish one
or more organization tasks ’’.

SMEs definition
There are many accepted definitions of SMEs and the
classifications vary from industry to industry and from
country to country (O’Regan and Ghobadian, 2004).
Different countries adopt different criteria such as
employment, sales or investment for defining small and
medium enterprises (Ayyagari et al., 2007). At present,
there seems to be no consensus on the definition for
SMEs (Deros et al., 2006). Table 1 illustrates the
definition of SMEs in selected countries. In absence of a
definitive classification, a consensus has been developed
around the EC criteria for SME classification (O’Regan
and Ghobadian, 2004). This definition adopts a
quantitative approach emphasizing “tangible” criteria
(employee numbers (up to 250 employees), turnover and
balance sheet statistics) (Tiwari and Buse, 2007). While
turnover and balance sheet statistics are parts of the
criteria, the overriding consideration in practice appears
to be employee number based. Even if all three criteria
were afforded equal consideration, it could be argued that
the definition fails to take into account the attributes of a
modern day small to medium-sized firm. This study use
Malaysian SME definition which is more limited than
Iranian ones.
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The importance of SMEs
The importance of small and medium-sized enterprises
(SMEs) in economic growth has made them central
elements in recent policymaking (Hoffman et al., 1998).
SMEs are a major part of the industrial economies
(Robles-Estrada and Gómez-Suárez, 2007; Eikebrokk
and Olsen, 2007). Their survival and growth has
therefore been a prominent issue. Beck et al. (2005)
explored the relationship between the relative size of the
small and medium enterprise (SME) sector, economic
growth, and poverty alleviation using a sample of 45
countries, and found a strong, positive association
between the importance of SMEs and GDP per capita
growth. SMEs can successfully enter the global market if
they can fulfill the customer needs regarding features and
quality of products (Kusar et al., 2004). Acs et al. (1997)
argued that small firms are indeed the engines of global
economic growth. SMEs play an important role to
promote economic development. SMEs in the beginning
of R&D activities always face capital shortage and need
technological assistance. In most countries, SMEs
dominate the industrial and commercial infrastructure
(Deros et al., 2006). More importantly SMEs play an
important role in foreign direct investment (FDI) (Kuo and
Li, 2003). Many economists believe that the wealth of
nations and the growth of their economies strongly
depend upon their SMEs’ performance (Schröder, 2006).
In many developed and developing countries, SMEs are
the unsung heroes that bring stability to the national
economy. They help buffer the shocks that come with the
boom and bust of economic cycles. SMEs also serve as
the key engine behind equalizing income disparity among
workers (Choi, 2003). China’s recent rapid growth is also
linked to the emergence of many new small firms in
village townships and in coastal areas, often in new
industries (Acs et al., 1997).
SMEs seem to be appropriate units to behave like
network nodes because of their lean structure,
adaptability to market evolution, active involvement of
versatile human resources, ability to establish subcontracting relations and good technological level of their
products (Mezgar et al., 2000). In the light of the above,
SMEs have advantages in terms of flexibility, reaction
time, and innovation capacity that make them central
actors in the new economy (Raymond and Croteau,
2006). Gassmann and Von Zedtwitz (2003) based on 204
interviews with R&D directors and project managers in 37
technology-intensive multinational companies have
shown five trends in organizing virtual R&D teams which
are :
1. Continued internationalization of R&D will further
increase the importance of and reliance on virtual R&D
teams.
2. Virtual R&D teams will better integrate talent in newly
industrialized countries.

1. Advances in information and communication
technologies will further enhance the functionality of
virtual teams.
2. Relative costs of running virtual R&D projects will
decrease due to learning curve effects.
3. Highly decentralized virtual R&D teams will gain
importance in open system architectures such as
internet-based applications.
Susman et al. (2003) have probed more deeply than
existing theories into the psychological and social
dynamics of virtual teams and propose a model that
articulates the processes that intervene between
recognition of a misalignment, and appropriations that
reduce or eliminate them. From the human resources
point of view, SMEs’ employees are given the authority
and responsibility in their own work areas that can create
cohesion and enhance common purposes amongst the
workforce to ensure that a job is well done (Deros et al.,
2006). In order to implement an appropriate knowledge
management strategy in SMEs, cultural, behavioral, and
organizational issues need to be tackled before even
considering technical issues (Nunes et al., 2006). Acs et
al. (1997) further argue that the international diffusion of
SMEs innovations are important for global economic
welfare. The traditional independence of small firms is
being replaced by a network environment (Hanna and
Walsh, 2002). Generally speaking three types of technologies are picked up by SMEs: small scale technologies,
labor intensive technologies and specialized high
technology know-how (Acs and Preston, 1997). Creating
networks in the cycle of the management of these
technologies is of a high importance.

The major characteristics of SMEs
In order to have a better understanding of SMEs, a brief
knowledge of the characteristics of SMEs is a must. The
major characteristics of SMEs are listed in Tables 2 and
3.
Dickson and Hadjimanolis (1998) state that since small
companies typically lack some of the essential resources
for innovation they have to acquire them from external
sources, such as other companies, technical institutions,
etc. Therefore, the management of inter-organizational
relationships and networking in general may well be
critical for the successful development in small
companies. It is also important that the companies have
the ability to network. As firms become ‘networked’ the
critical capabilities are moving from within to between
firms, and innovation will need to move too (Hanna and
Walsh, 2002). Cooperative R&D is a useful way to
overcome the lack of internal business resources and to
improve innovativeness and competitiveness, particularly
SMEs (Okamuro, 2007).

Ale Ebrahim et al.

2371

Table 1. Definition of SMEs in selected countries (adapted from Ale Ebrahim et al., 2009).
Country
European
Commission

Iran

Category of
enterprise
Small

Employee
numbers
10-50 employees

Medium

Fewer than 250
employees

Small

Less than 10*
Less than 50**
10-100*
50-250**

Medium

Malaysia

Small
Medium

Between 5-50
employees
Between 50-150
employees

Turnover

Other measures

Less than € 10 (13.5 USD) million
turnover
Less than € 50 (67.6 USD) million
turnover

Balance sheet total : Less than €
10 million balance sheet total
Balance sheet total : Less than €
43 million balance sheet total

Between RM 250,000 (75,000 USD)
and less than RM 10 (3 USD) million
Between RM 10 (3 USD) million and RM
25 (7.5 USD) million

*(CBI, 2009); **(ISIPO, 2009).

Table 2. Some of the major advantages of SMEs.
Advantage
Generally dominated by the entrepreneur (owner-manager)
Able to respond quickly to customer requests and market
changes, Customers focused
Flexible and fast-response to change, easily adaptive to new
market conditions , dynamic in behavior, developing customized
solutions for partners and customers
Concentrated production and sales in their home country
Driven by client demands
Quick decision making process (decisions are made by an
individual or a small number of people, or a single individual)
Strongly correlated and inter-related with respect to Innovation
and entrepreneurship
High innovatory potential
More extensive use of external linkages for Innovate.
Un bureaucratic processes, flat and flexible structures
Strong inter and intra-firm relationships , managing a great
amount of information
Good at multi-tasking
Focused on gaining instant gratification with technology
solutions.
Informal and dynamic strategies
Capable of going international early and rapidly
Possessing tight control over production processes due to close
management involvement
Productive
Knowledge creating
Capable of fast learning and adapting routines and strategy
Great potential to adapt new production methods
Creating astute alliances, networking

Reference
(Jones and Macpherson, 2006; Bougrain and
Haudeville, 2002; Love and Irani, 2004)
(Jones and Macpherson, 2006; Canavesio and Martinez,
2007; Huang et al., 2004)
(Deros et al., 2006; Sarosa, 2007; Abdul-Nour et al.,
1999).
(Narula, 2004; Perrini et al., 2007).
(Lawson et al., 2006; Deros et al., 2006; Axelson, 2005)

(Robles-Estrada and Gómez-Suárez, 2007; Gray, 2006;
Gunasekaran et al., 1999)
(Laforet and Tann, 2006; Hoffman et al., 1998; Barnett
and Storey, 2000)
(Deros et al., 2006; Levy and Powell, 1998; Massa and
Testa, 2008)
(Carbonara, 2005; Chen et al., 2007)
(Schatz, 2006; Axelson; 2007)
(Schatz, 2006)
(Sharma and Bhagwat, 2006)
(Gassmann and Keupp, 2007)
(Levy and Powell, 1998)
(Beck et al., 2005)
(Egbu et al., 2005; Levy et al., 2003)
(Axelson, 2005)
(Dijk et al., 1997; Massa and Testa, 2008; Karaev et al.,
2007)
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Table 3. Some of the major disadvantages of SMEs.

Disadvantage

References
(Axelson, 2007; Abdul-Nour et al., 1999; Jansson and
Sandberg, 2008)

Scarce resources and manpower

Limited degree of information technology (IT) implementation

(Wang and Chou, 2008; Eikebrokk and Olsen, 2007;
Sarosa and Zowghi, 2003)

Weak at converting research and development into effective innovation

(O’Regan et al., 2006a; O’Regan et al., 2006b)

Lacking some of the essential resources for innovation (poor innovative
capabilities)
Severe resource limitations in R&D

(Dickson and Hadjimanolis, 1998; Massa and Testa,
2008; Tiwari and Buse, 2007)

Strategy is based on low price, high quality offerings, rather than new
product innovations

(Hobday et al., 2004)

Not having formal R&D activities

(Adams et al., 2006; Bougrain and Haudeville, 2002)

Strategy formulation on the basis of what available, lack a long run
perspective

(Gomez and Simpson, 2007; Lindman, 2002)

Reliance on small number of customers, and operating in limited markets.
Reactive and fire fighting mentality.

(Sharma and Bhagwat, 2006)

Rely on outdated technology, labor intensive and traditional management
practices

(Deros et al., 2006; Beck et al., 2005; Caputo et al.,
2002)

Lagging in the export, lack the resources necessary to enter foreign
markets

(Mahajar et al., 2006'; Jansson and Sandberg, 2008)

Lack of formal competitor analysis, data collection during NPD processes.

(Woodcock et al., 2000)

Absolute size , fewer technological assets

(Narula, 2004)

Differences in R&D between SMEs and large firms
Small and medium-sized businesses are often edged out
by their larger counterparts in today's competitive
business environment. Until now, large multinational
corporations enjoyed the advantage of having affordable
resources spread out across the globe. Small and
medium-sized enterprises (SMEs) typically suffer from
lack of resources; their central role in the development of
technology- and science-driven industries is paradoxical
(Partanen et al., 2008). Therefore, virtual teams are able
to provide a reliable structure to promote SMEs. Most
products are multi-technology in nature, and multiple
skills are needed; few companies, regardless of their
size, can afford to maintain R&D facilities with world-class
competencies in many different sectors (Narula, 2004).
Innovation is equally important for large and small firms in
the contemporary competitive and changing market

(Dickson and Hadjimanolis, 1998). The ability of SMEs to
meet growing consumer expectations is largely based on
their capability to innovate and deliver new products at
competitive prices. Innovation is a key driver of
sustainable competitive advantage and one of the key
challenges for SMEs (O’Regan et al., 2006b). Building
global teams and Internet-related capabilities are now
options for all companies, regardless of size and location
(Bergiel et al., 2008). In every organization, regardless of
size, profit, over the last decades, R&D teams have
become increasingly virtual (Kratzer et al., 2005;
Leenders et al., 2003).
On the other hand, some authors argue that large firms
appear to have been more innovative rather than small
firms (Tether, 1998). Especially in IT industry large firms
create more IT innovation than do small firms (Patrakosol
and Olson, 2007). In multinational companies, the use of
dispersed constellations in R&D activities is seen to be
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increasing (McDonough et al., 2001; Richtne and
Rognes, 2008). Jeong (2003), in a survey of 179 US and
250 Chinese firms, explores the role of firm size in
facilitating the relationship between multinational
expansion and new product performance. The study
shows that the firm size effects appear to be significant
among Chinese firms, but not in the US sample. The
article also shows that US firms can incorporate the
benefits of international expansion into their new product
development efforts, irrespective of their size. However,
although large companies have sufficient resources for
investing in innovation, they suffer from a variety of
issues that may make them less innovative (Laforet,
2007); larger firms are able to avail themselves of the
flexibility long enjoyed by SMEs (Narula, 2004).
SMEs and virtual teams working
Virtuality has been presented as one solution for SMEs
aiming to increase their competitiveness (Pihkala et al.,
1999). Karaev (2007) in a comprehensive literature has
shown the benefits of establishing clusters as an efficient
tool for overcoming the size limitations of SMEs.
Geographical proximity brings so-called agglomeration
effects in terms of higher specialization, innovation and
knowledge transfer, which results in costs reduction and
improving the competitiveness of industrial sectors,
regions and nations. Small businesses must leverage the
adoption process to maximize the speed and ease of
technology transfer from its partners. Only through
cooperation in the adoption of innovations can interorganizational networks function optimally (Hausman,
2005). Past literature often hypothesized that SMEs did
not innovate in formally recognized ways and that they
made much more extensive use of external linkages
(Laforet and Tann, 2006; Hoffman et al., 1998; Barnett
and Storey, 2000). To survive in the global economy
SMEs have to improve their products and processes
exploiting their intellectual capital in a dynamic network of
knowledge-intensive relations inside and outside their
borders (Corso et al., 2003). If small firms want to make a
step change in their technological and innovation base
they may have to rethink their approach to cooperation
(Hanna and Walsh, 2002). SMEs need to focus on core
competences for efficiency matters; they need to
cooperate with external partners to compensate for other
competences and resources. This is especially the case
in the field of new product development, where SMEs
face specific problems compared to large firms (Pullen et
al., 2008).
Despite the widespread publicity of information
technology, the application of internet technology to
upgrade and enhance the product design and business
operation by most enterprises, especially for the SMEs, is
still at its infancy (Zhan et al., 2003). Lin et al. (2007)
found that although almost all senior executives and
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managers were committed to the IT investments in
enterprise during the implementation stage, most of these
organizations did not manage user resistance effectively.
The SMEs are one of the sectors that have a strong
potential to benefit from advances in ICTs and the
adaptation of new business modes of operation. The
combination of explosive knowledge growth and
inexpensive information transfer creates a fertile soil for
unlimited virtually invention (Miles et al., 2000). The use
of ICTs can be considered as key factors for innovation
and entrepreneurship. ICTs are a must for SMEs to
innovate (Redoli et al., 2008). Web resource services can
help the enterprises to get external service resources and
implement collaborative design and manufacturing (Dong
and Liu, 2006). It is especially urgent for SMEs to
construct a service platform of network to speed up the
product development process (Lan et al., 2004). SMEs
have lack of capital investment for systematic use of
information, developing organization processes and
technology development. Three out of the eleven organizations used the intranet for knowledge identification.
This is basically a data warehouse with data on previous
projects and employees (those involved in projects,
together with their skills and competences) (Egbu et al.,
2005). This indicates that organizations, especially
SMEs, do not fully explore the potential benefits of IT for
growth. Levy et al. (2003) state that SMEs are knowledge
creators but are poor at knowledge retention. They need
to be proactive in knowledge sharing arrangements to
recognize that knowledge has value and the value added
is derived from knowledge exchange (Egbu et al., 2005).
AN OVERVIEW OF SMES IN IRAN AND MALAYSIA
Before going to data collection and analyzing the results,
an overview of the situation of SMEs in Iran and Malaysia
is provided to increase knowledge about these developing countries. The current trend of economic growth
and rapid industrial development has made Malaysia one
of the most open economies in the world. Under the Ninth
Malaysia Plan (2006-2010), the Government devotes and
designs a SME development plan to help SMEs to meet
the challenges in the competitive global business
environment (Zulkifli-Muhammad et al., 2010).
The role of SMEs in Malaysia and Iran's economic
development is well recognized. SMEs represent over
99% of total establishments, but contribute only 32% of
gross domestic product (GDP), in comparison to over
40% GDP contribution in other regional economies such
as Thailand, Taiwan and Korea and more than 55% in
countries like China and Japan (SME Annual Report,
2006). Therefore, major opportunities for SMEs in
Malaysia to expand their role are pending. Malaysian
SMEs have not moved fast enough to their traditional role
of developing new products. Same as Malaysia most
SMEs in Iran are still conventional. Their school of
thought belongs to the industrial age and their efforts are

2374

Afr. J. Bus. Manage.

not aligned with the requirements of the knowledge age.
Today's changes require a new model of thought as a
basic requirement (Jafari et al., 2007). Indeed, there are
huge opportunities for SMEs to grow and become active
and increase their level of contribution as the case of
SMEs in developed economies by implementing virtual
R&D teams in the NDP.
The purpose of choosing these two developing
countries was due to the potential growth of SMEs and
the creation of a network of SMEs that might be
geographically dispersed, but virtually linked. Thus, the
participating members focus on their specialized tasks
but also share their knowledge and experience to create
resources of an agile and flexible structure.
RESEARCH HYPOTHESES, METHODOLOGY AND
DATA COLLECTION
The focus of the investigation is on virtual R&D projects in SMEs.
Data for this research are gathered from the desk study and survey
in Malaysian and Iranian SMEs. A web based questionnaire was
designed and sent to Malaysian SMEs. Its translated Persian
version was sent to Iranian manufacturing SMEs. Due to the fact
that these countries adopt different definitions of SMEs depending
on their business interests, the data were tailored accordingly.
Based on these data analysis, some interpretations and formulation
of the link between R&D virtual teams and SMEs performance from
financial points of view are developed. Advanced statistical
methods are used and analyses are carried out to examine the
effect of virtuality on SMEs outputs.
This study attempts to identify the effect of virtuality in the growth
of SMEs in Iran and Malaysia. Despite knowing that virtual
environments can be created using the internet facilities and there
could be similarities of such environments irrespective of
geographical location, this study, however, also intended to identify
if there is any significant difference between these countries. To
summarize, the objectives of the survey attempted to examine two
relevant hypotheses:
Hypothesis 1
Virtual team activities in SME are positively related to SME’s
growth.
Hypothesis 2
There is no significant difference between Iranian and Malaysian
SMEs growth in which virtual teams are applied.
To that end a questionnaire was developed to collect data for this
research. In order to achieve the objectives of the study an online
questionnaire has been sent to relevant SMEs in both countries.
The rapid expansion of internet users has given web-based surveys
the potential to become a powerful tool in survey research (Sills and
Song, 2002). Denscombe’s (2006) findings encouraged social
researchers to use web-based questionnaires with confidence and
the data produced by web-based questionnaires were equivalent to
that produced by paper-based questionnaires. Another authors
emphasized that the data provided by Internet methods were of at
least as good quality as those provided by traditional paper-andpencil methods (Gosling et al., 2004; Deutskens et al., 2006).
However, minor differences occur between the two survey methods;
online respondents provide more improved suggestions (Deutskens

et al., 2006) and tended to be slightly longer than those from the
paper version, and the differences are not statistically significant
(Denscombe, 2008).
The main sampling targets were managing director, R&D
manager, new product development manager, project and design
manager and appropriate persons who were most familiar with the
R&D issue in the firm. For better understanding, the questionnaire
has been prepared in two different languages, English and Persian.
The Iranian respondents were able to select either English version
or Persian version of the questionnaire. Out of 947 respondents
210 (22.1%) firms responded to the questionnaire completely and
the rest answered it partially. This response rate was satisfactory
since accessing the managers is usually difficult. 91 firms met the
criteria of SMEs definition for this research. The rest responses
were deducted from the analysis.
A descriptive cross-tabulation statistic is done to find the
frequency and relationship between the countries and virtual team
as illustrated in Table 4. The result shows that Iranian SMEs
employed virtual team in R&D activities more than double of
Malaysian SMEs (71.4 and 33.3% respectively).

SURVEY RESULTS
Background of respondents
As virtuality is relatively a new idea and competent
individuals should get involved, the job position of
respondents in the company was the first aspect to be
investigated as a background. The respondents to the
survey were mainly the Managing Directors or the
persons who were in charge of R&D and New Product
Development of the companies. The results are
presented in Table 5.
The second aspect investigated is the company size
and turnover according to Malaysian SME definition
which are different from that of Iranian ones. Figures 1
and 2 show that the respondents were mostly from small
companies. Small-sized firms defined in this study have
less than 50 full-time employees and less than $2.8
million turnover last year.
Hypotheses
The following hypothesis was formulated for conducting
the significance test from the responses of SMEs.
Hypothesis 1: ‘Employee virtual team in SME is
positively related to SME’s growth’
H0: µ1 - µ2 = 0, there is no significant difference between
the SMEs turnover that employed virtual team and did not
employ virtual team.
H1: µ1 - µ2 0, there is a significant difference between
SMEs turnover that employed virtual team and did not
employ virtual team.
The Fisher’s exact test by using SPSS was employed for
analyzing the test. The results in Table 6 show that the pvalue is lower than 0.05 (significant level); hence the null
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Table 4. Cross-tabulation between country and virtual team.

Iran

Count
% within country
% of total

With virtual team
Yes
No
35
14
71.4
28.6
38.5
15.4

Malaysia

Count
% within country
% of total

14
33.3
15.4

28
66.7
30.8

42
100.0
46.2

Count
% within country
% of total

49
53.8
53.8

42
46.2
46.2

91
100.0
100.0

Country

Total

Total
49
100.0
53.8

Table 5. Position of respondents in the company.

Position in the company
Managing director
R&D manager
New product development manager
Project manager
Others (CEO, GM, QC manager, etc.)
Total

Frequency

Percentage (%)

35
10
10
11
25
91

38.5
11.0
11.0
12.1
27.5
100

Figure 1. Background of respondents: number of employee (company size).

Figure 2. Background of respondents: company turnover.
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Table 6. The fisher’s exact test results.

Country
Iran

Malaysia

Test
Fisher's exact test
Number of valid cases

Value
7.685
49

Fisher's exact test
Number of valid cases

8.315
42

Exact significance of P-value. (2-sided)
.033

.022

Table 7. Test statistics results grouped by country.

Turnover
954.000
-.662
.520

Mann-Whitney U
Z
P-value (2-tailed)

Virtual team
637.000
-3.614
.000

Ranks
Turnover

Country
Iran
Malaysia
Total

N
49
42
91

Mean rank
44.47
47.79

Sum of ranks
2179.00
2007.00

With virtual team

Iran
Malaysia
Total

49
42
91

38.00
55.33

1862.00
2324.00

the null hypothesis was rejected. In short, it can be
concluded that there was a significant difference between
the SMEs turnover that employed virtual team and did not
employ virtual teams. Taking advantage of virtual teams
enables companies to gain more revenue. Analysis of the
survey for Iranian and Malaysian SMEs shows that SMEs
which implemented virtual R&D teams have considerably
higher growth compared to the traditional SMEs which
face increased competition costs due to geographical
limits.
Hypothesis 2: ‘There is no significant difference
between Iranian and Malaysian SMEs growth on
employed virtual team’
H0: µ1 - µ2 = 0, there is no significant differences between
Iranian and Malaysian SMEs turnover on employed
virtual team.
H1: µ1 - µ2 = 0, there is a significant difference between
Iranian and Malaysian SMEs turnover on employed
virtual team.
The nonparametric Mann-Whitney U test for two
independent samples (Iranian and Malaysian SMEs) was
utilized for determining whether or not the values of a
particular variable differ between two groups. From the
Mann-Whitney U test results (Table 7), there was a
significant difference between Iranian and Malaysia
SMEs (P-value = 0. 000) on employed virtual team.

Therefore, Mann-Whitney U test and descriptive crosstabulation statistics (Table 4) results are with Iranian
SMEs employed virtual team in R&D activities more than
Malaysian SMEs. It means using virtual R&D teams in
Iranian SMEs are more popular than Malaysian SMEs.
Hypothesis 1 finding in Table 7 shows there was no
significant difference between Iranian and Malaysia
SMEs turnover (P-value = 0.520 > 0.05) on employed
virtual team. It means higher revenue belonged to the
SMEs that use virtual R&D teams. The negative Z
statistics indicate that the rank sums are lower than their
expected values.
Conclusion
This paper has presented the results from a comprehensive
review and survey finding on different aspects of virtual
teams in SMEs. We found that there was a significant
difference between the SMEs turnover employed virtual
teams and unemployed virtual teams. Furthermore, it was
found that there was a significant difference between
Iranian and Malaysia SMEs on employed virtual team.
Iranian SMEs employed virtual team in R&D activities
more than Malaysian SMEs (71.4 and 33.3 percent
respectively). Many SMEs have limited recourses, and it
is well-known for their dynamic behavior in contrast to the
difficulty of diverting skilled personnel from day-by-day
activities, to undertake process re-engineering and R&D.
Therefore, applying virtual R&D team in SMEs is a
foundation of high-growth SMEs.
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The governments of developing countries have to be
active in creating opportunities and networks for building
SMEs' linkages and networks to succeed in R&D
ventures. While larger organizations by their nature can
afford the risk of making mistakes, small to medium
enterprises (SMEs) are typically more vulnerable and,
hence, need a structured low risk approach such as
virtual R&D teams. With virtual R&D team the gap
between large organizations and SMEs is closing and the
pattern of winning in the market space is changing due to
technological advances. Competitive advantage, which
once belonged exclusively to the large firms, is now
becoming available to SMEs through geographically open
boundaries created by the virtual team. Reviewing the
literature and survey finding shows that SMEs can
achieve higher growth rates by the usage of virtual
teams.
Most of the research activities relevant for SMEs do not
encourage and support R&D collaboration and
technology transfer. Benefiting from the cross functional
virtual R&D teams beyond the organizations or countries
are therefore vital to fill this gap, unlock growth
opportunities for SMEs through research, and help them
to carry out or outsource research in order to develop
new technology based products, processes and services,
explore research results, acquire technological know-how
and train their employees to incorporate new
developments. However, the literature so far has not paid
adequate attention to the virtual R&D team activities in
SMEs. While some studies have been conducted on
model usage in MNCs and large companies, applications
within SMEs remain largely un-documented. In the
competitive era it is obvious that the survival of the SMEs
will be determined first and foremost by their ability to
manufacture/supply more, at competitive cost, in less
delivery time, with minimum defects, using fewer
resources. In order to face this challenge SMEs reinforce
to create synergies via virtual R&D team that allows firms
to overcome difficulties and succeeds. Therefore,
managers of SMEs should invest less in tangible assets,
but more in those areas that will directly generate their
future competitive advantage such as virtual R&D. Future
research needs to design infrastructures to support virtual
R&D team in SMEs. New ways of communicating and
interacting among team members in virtual environments
will necessitate being developed and implemented.
Future research should concentrate on above mentioned
gab as well as find a common and consistent definition
for SMEs in order to make a universal platform to
communicate in a smooth manner with the developed
world.
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