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Abstract:

A conceptual model is proposed which facilitate the process of technology transfer by
applying a virtual R&D team. The underlying hypothesis is responded to competitive challenges,
the complex customer requirements and the high instability on the market. The context of the
knowledge-based economy introduces a major shift from serial to simultaneous R&D activities
in the way technology transfer is conceived. The traditional model of R&D team work is relies
on the visual and face-to-face teams. The complexities involved in organizing face-to-face
interactions among team members from one side, and the rapid developments of electronic
communication technologies from the other ,caused firms to turn towards employing virtual
R&D teams. The paper postulates that in the new perspective, virtual R&D team to be
considered as a specific technology transfer means. It depends on the ways firms and other
institutions are managing them, in particular the co-evolution of their absorptive capabilities
and their technology conveying strategies. To support the theoretical analysis, this paper
provides a comprehensive review based on authentic and reputed publications.
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Introduction:

To meet the technological requirements of industry & boost entity international
competitiveness, companies should rely on operations of a virtual R&D technology transfer
network. These requirements are fundamentally linked to the flow of information, assignment of
competency, and transfer of authority in international R&D organization. It is central for
international technology and knowledge transfer between dispersed R&D sites[1]. Major trends
like globalization and high demand fluctuation force companies and supply chains to innovate
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new business models to gain and maintain competitive position. Networking, outsourcing, and
information and communication technology are considered as general tools and means to
respond to these challenges [2]. Consequently, multinational companies (MNCs) have increased
their investment on research and development abroad [3]. While the outsourcing activities of the
MNCs was highly concentrated in a handful of economies by the beginning of the global R&D
stream, the offshore outsourced R&D activities have now been more geographically dispersed
and this indeed reveals the increasing value of networking affairs. These multiple sites encourage
the development of more ideas, due to the varied international backgrounds in global networks
[4].

Virtual teams are important mechanisms for organizations seeking to leverage scarce
resources across geographical and other boundaries. Besides, virtual collaboration has become
vital to most organizations. This is particularly true in the context of designing new product and
service innovation. Such collaboration often involves a network of partners located around the
world. However at the R&D project level, dealing with such distributed teams, challenges both
managers and specialists. Virtual teams reduce time-to-market of newly developed products and
based on some evidence collaboration amongst geographically distributed engineers at
manufacturer and supplier sites, yielding some mutual benefits in terms of better quality, reduced
costs and a reduction of the time-to-market between 20 to 50 percent for a new product [5]. The
decision to use a virtual team is often a necessity rather than a choice; being ‘virtual’ is in most
cases not a strategy but an operational reality [6]. Despite numerous studies on the topic in recent
years, there still appears the need to a vision what a virtual R&D team is, and how it can impact
technology transfer process.

In this paper the following aspects are thoroughly looked at in technical terms:
comprehensive definition of virtual R&D teams, the impact of virtual R&D teams on technology
transfer process, trends in organizing virtual R&D teams, benefit and pitfall of virtual team's
application, R&D collaboration in distributed environment, and web base collaborative system.
Details of pertinent practical guidelines and implications for R&D managers are also derived.

Definition of Virtual R&D teams

It worth mentioning that, virtual teams are often formed to overcome geographical or
temporal separations [7]. Virtual teams work across time and space boundaries by utilizing
modern computer-driven technologies. The term “virtual team” is used to cover a wide range of
activities and forms of technology-supported affairs [8]. Virtual teams are comprised of members
who are located in more than one physical location. This team trait has fostered extensive use of
a variety of forms of computer-mediated communication that enable geographically dispersed
members to coordinate their individual efforts and inputs [9]. Gassmann and Von Zedtwitz [6]
defined “virtual team as a group of people and sub-teams who interact through interdependent
tasks guided by common purpose and work across links backed by information, communication,
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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.) [10]. Different authors have identified diverse areas. From the perspective of
Leenders et al. [11] 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 [12] defined virtual teams as
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 depicted in this paper, is one of the most widely accepted
definition: [13], “‘virtual teams are as groups of geographically, organizationally and/or time
dispersed workers brought together by information technologies to accomplish one or more
organization tasks >’

Virtual R&D team and its role in technology transfer processes

In order to ensure future sustainability, large amount of money is spent all over the world on
R&D [14]. However, research is an investment, not an expense. Investment in commercial R&D
usually involves a high-risk with a deferred payoff. Return can also be tremendously attractive
[15]. From different point of views the increasing complexity and inter-disciplinary nature of the
R&D process in turn has increased the cost of research. Therefore, research become less
attractive without partners to share the cost [16]. The success of R&D initiative is generally
conditional on the stipulation of soft technology and the interdisciplinary character of the R&D
itself [17]. Technological change is a highly dynamic process that may quickly relocate to take
advantage of optimum conditions for growth [18]. In a virtual R&D group, contributing
information may substitute for more traditional methods of establishing credibility, usually found
in co-located groups [19]. The use of virtual teams, especially in international R&D projects,
seems well established and is likely to continue [6]. For most R&D teams, being virtual is a
matter of degree [11]. May and Carter [5] in their case study of virtual team working in the
European automotive industry have shown that enhanced communication and collaboration
between geographically distributed engineers at automotive manufacturers and suppliers sites
make them acquiring benefits in terms of quality, reduced costs and a reduction in the time-to-
market (between 20% to 50%) for a new product.

R&D is a strategy for developing technologies that can be commercialized under independent
intellectual property rights. R&D enables firms to create new technologies and/or to build on
existing technologies obtained through technology transfer [17]. Technology transfer is a way to
increase the efficiency in the innovation system. It gives a profitable utilization of the research
and development[20]. Virtual R&D team improve communication and coordination, and
encourage the mutual sharing of inter-organizational resources and competencies [21]. It is also
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provide organizations with unprecedented level of flexibility and responsiveness [13, 22-28].
Virtual technology transfer that would save costs, generate value and increase flexibility of the
company. Entity must leverage the adoption process with virtual R&D to maximize the speed
and ease of technology transfer from its partners.

Trends in organizing virtual R&D teams

Based on interviews with 204 R&D directors and project managers in 37 technology-
intensive multinational companies, Gassmann and Von Zedtwitz [6] have concluded 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.

3. Advances in information and communication technologies will further enhance the
functionality of virtual teams.

4. Relative costs of running virtual R&D projects will decrease due to learning curve effects.

5. Highly decentralized virtual R&D teams will gain importance in open system architectures
such as internet-based applications.

In next section some benefaction and drawback of applying virtual teams will be described.

Benefit out of applying virtual teams

Virtual teams reduce time-to-market [5, 23-25, 29-36]. Lead time or time to market has been
generally admitted to be one of the most important keys for success in manufacturing companies
[29]. Time also has an almost 1:1 correlation with cost, so cost will likewise be reduced if the
time-to market is quicker [37]. Virtual teams overcome the limitations of time, space, and
organizational affiliation that traditional teams face [27] and reducing relocation time and costs,
reduced travel costs [25, 28, 30, 38-45]. One of the most important of employ virtual R&D team
is able to tap selectively into center of excellence, using the best talent regardless of location [25,
41,42, 44, 46-50].

Virtual team also, respond quickly to changing business environments [34, 40], generate the
greatest competitive advantage from limited resources [39, 51, 52], greater degree of freedom to
individuals involved with the development project [25, 49, 53], higher degree of cohesion [41,
54, 55], cultivating and managing creativity [11, 25, 49, 56], sharing knowledge, experiences;
Facilitate knowledge capture [36, 48, 57-59], greater productivity, shorter development times[34,
38], more effective R&D continuation decisions [60, 61], most effective in making decisions [62,
63], better team outcomes[27, 55, 64], higher team effectiveness and efficiency[5, 65] and reduce
training expenses, Faster Learning [49, 56, 66].
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Pitfall of virtual teams application

Virtual team encountered vulnerable to mistrust, communication break downs, conflicts, and
power struggles [41, 57, 67-69]. Sometimes requires complex technological applications[40, 49].
Cultural and functional diversity in virtual teams lead to differences in the members’ thought
processes. Develop trust among the members are challenging [30, 49, 50, 70-76]. It is worth
mentioning that virtual team have a challenges of; managing conflict[27, 77-79], determining the
appropriate task technology fit [49, 70, 71, 78, 80], project management[49, 73, 81] and will
create challenges and obstacles like technophobia ( employees who are uncomfortable with
computer and other telecommunications technologies) [82].

Anderson et al.[8] suggest that the effective use of communication, especially during the
early stages of the team’s development, plays an equally important role in gaining and
maintaining trust. Virtual teams often face tight schedules and a need to start quickly and
perform instantly [76]. Virtual team may allow people to collaborate more productivity at a
distance, but the tripe to coffee corner or across the hallway to a trusted colleague is still the
most reliable and effective way to review and revise a new idea [83]. Face-to-Face collaboration
(FFC) appears to be better developing a conceptual understanding of a problem [30, 39, 41, 62].
In a virtual team environment, collaborative and competitive conflicting behavior is positively
linked with performance [13], depending on the degree of virtuality [64] and team connectivity
[64]. As drawbacks, virtual teams are particularly vulnerable to mistrust, communication break
downs, conflicts, and power struggles [57].

Conceptual Model

Based on the virtual R&D definitions and its advantage and disadvantage, the following
conceptual model is proposed. The one is shown in Figure 1 (adapted and modified from [84],
illustrates the interrelationships between virtual R&D team, work, and technology within the
broader context of organizational, social, and technical environments. Selecting an appropriate
technical tool or integrating advanced technologies to support the task of virtual team and
evaluation requires that all model elements be considered individually and collectively and that
all interrelationships are understood. For example, in modern organizations technology directly
links the social to the technical environments, as virtual R&D team serve as the bridge between
technical and organizational environments. As a result, teams using new technology can have an
effect and be affected by all three environments.
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Technical
Environment

Figure 1 a proposed conceptual model

R&D collaboration in distributed environment

Firms need to collaborate with internal and external parties in order to enhance the success of
their new products [85]. Networked R&D management emphasizes both internal and external
collaboration. Internal coordination and collaboration are still major challenges, and cross-
functional in-company collaboration must be enhanced e.g. by setting up cross-functional teams,
external R&D networks include collaboration and integration with complementary corporations
between suppliers and customers and research centers [86].

Grinmaldi and Tunzelmann [87] classified the benefits of R&D collaboration from
companies point of view and extracted the following benefits:

* Economies of scale and scope in research;

* Reducing product or process costs;

e Acceleration of R&D;

* Avoidance of unnecessary duplication of research;

* Risk management;

* Financial support for costly projects or equipment;

* Technology and knowledge transfer, assimilation and utilization;

* Hiring university students or graduates;

* Enhancement of reputation.

External-technology integration plays an important role in many operational activities [88].
New ideas and insights do not occur in isolation; they are the result of collaboration. Indeed, the
innovation era ultimately unfolds knowledge, which is its key asset. Collaboration may render
meta-capability by which knowledge will be exploited to drive innovation and reap its economic
benefits [89]. The use of collaborative technology that requires users to categorize the comments
they received from others result in increased information processing, which in turn lead to better
decisions and more satisfied participants [90]. In high-risk areas, R&D collaboration can be used
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as an optional strategy for risk sharing, where small stakes in risky projects enable further
investments and it is a major motivators for R&D collaboration [86]. Narula [91] by analyzing
European technology firms found that both large and small firms have similar motives to
undertake inter-firm R&D collaboration. The primary motivation for both groups of firms was
not considered to be the reduction of risks or costs, but the reduction of innovation time span,
and the access to complementary technologies.

Web Base Collaboration

The internet, incorporating computers and multimedia, has provided tremendous potential for
remote integration and collaboration in business and manufacturing applications [92]. But it is
still hard to allocate funding and to design infrastructures and software to support virtual team
working [93]. Despite computers’ widespread use for personal applications, very few
programming frameworks exist for creating synchronous collaborative applications [94]. A web-
based collaborative product design platform enables authorized users in geographically dispersed
locations to have access to the company’s product data such as product drawing files stored at
designated servers and carry out product design work simultaneously and collaboratively in any
operating systems [95].

Conclusion

The globalization and the new waves of global trends in economy, services and business
along with advances in telecommunications technology have paved the way for the formation
and the performance of virtual teams. Despite the enormous benefaction of virtual R&D team
and virtual publicity, the application of virtual team to technology transfer and enhance business
operation by most enterprises, is still at its infancy. While reviewing the previous study, it is
believed that the advantages of working on the basis of virtual teams far outweigh the
disadvantages. Virtual teams bring about knowledge spillovers within enterprises bridging time
and place, reduce time-to-market, reduced travel costs, ability to tap selectively into center of
excellence, using the best talent regardless of location, greater degree of freedom to individuals,
shorter development times, provide flexible hours for the employees the working hours, creates
and disperses improved business processes across organizations, provide organizations with
unprecedented level of flexibility and responsiveness, reduce resistance to change, reduce the
pollution, Optimize the contributions of individual members toward the completion of business
tasks and organizational goal, facilitate transnational innovation processes, respond quickly to
changing business environments, employees can be assigned to multiple, concurrent teams and
finally higher team effectiveness and efficiency. Therefore the decision on setting up virtual
teams is not a choice but a requirement. Global market requires short product development times.
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Technology transfer management requires a careful definition of virtual R&D team and its
effect to reduce time-to-market and capacities of increase the firm core competence. Dealing
with virtual R&D team can bring new findings. This study suffers from limitation of coverage
almost all publication. In spite of this limitation, the survey suggests that there are still
substantial gaps in virtual R&D team effects on technology transfer.
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