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Abstract

As companies struggle with developing new products for a global market, more and more firms are facing the need to access a critical resource for new product development - people - that are dispersed throughout the world. This geographical dispersion means not only that those involved in new product activities are physically separated by time and distance, but that they are also separated by cultural and language differences. As different people with different cultures, the ways of communication always is different, so it is necessary to know that how people communicate with the same culture and who is the most qualified for each position when people get together. This research will focus on European and Chinese new product development teams. The research will use a simulation game to observe and evaluate the new product development teams. 

Introduction 

As companies struggle to develop new products for the global market, more firms are facing the need to access a critical resource for new product development (NPD) - people - that are dispersed throughout the world. This geographical dispersion means not only that those involved in new product activities are physically separated by time and distance, but also that they are also separated by cultural differences. One of the challenges in managing global teams is interaction. The major research in the field of NPD interaction focuses on interaction and communication between members within a single company (Brown & Eisenhardt, 1995); however, company interaction during the NPD process has not yet been explored in detail. To enhance the understanding of the team-level drivers for successful NPD, this research focuses on a comparative analysis of the impact of interaction in the successful operation of Global Product Development Teams, using a simulated NPD environment—“Cosiga”.  By analyzing the team interaction process and sub-process (problem solving, decision, communication, information sharing and material exchange) between European and Chinese physically collocated and virtual NPD teams, this research will map the team interaction process and attempt to understand the nature of the relationship between team interaction and NPD success within different cultural contexts.

Team & team culture

Team culture simply acknowledges that different members of the team are likely to have differing styles and values, so they consequently behave in distinctive ways. When team members are from different backgrounds, they bring to the team not only differing ideas, values and traditions, but also different approaches to arising problems. The theories and empirical findings suggest that cultural diversity works as a double-edged sword — it generates both benefits and disadvantages for working groups, including NPD teams (Sivakumar and Nakata, 2003). How to manage the differences in cultural background thus becomes an important issue. Traditionally, in the NPD literature, cultural diversity has been examined in terms of the number of cultures involved. Sivakumar and Nakata (2003) demonstrated that cultural distance or the range of cultural values within a team also affects team performance.

Team composition, e.g., the collective attributes of members such as tenure, function, age, education, ethnic background, etc. has been shown to affect project process and effectiveness (Brown and Eisenhardt, 1995). On the other hand, cultural diversity also means more conflicts and communication breakdowns, which results in lower team integration and productivity (Lichtenstein et al., 1997). The diverse beliefs, attitudes, values, behaviours, perceptions, expertise, motivations, expectations, and languages give rise to higher levels of misunderstanding, misinterpretation, misevaluation, and communication barriers among group members (Adler, 1991); meanwhile, Ancona and Caldwell (1992) found that functional diversity might result in less flexibility, less capacity for teamwork, higher levels of political and goal conflicts between functions, and greater difficulties in achieving consensus.

Culture has been defined in many ways. After examining over a hundred definitions of culture, Krober and Kluckhohn (1952) provided a definition, which is acclaimed to be the most comprehensive and generally accepted (Adler, 1991): 

“culture consists of patterns, explicit and implicit, of and for behavior acquired and transmitted by symbols, constituting the distinctive achievement of human groups, including their embodiment in artifacts; the essential core of culture consists of traditional (i.e. historically derived and selected) ideas and especially their attached values; culture systems may, on the one hand, be considered as products of action, on the other, as conditioning elements of future action” (Krober and Kluckhohn, 1952).

Over the past 40 years, an enormous amount of research has shown that managers in different countries make different strategic decisions and prefer different types of organizational structures because they hold different fundamental values about people and the way they should behave in organizations (Shane, 1994). Therefore, successful NPD management practices might be different for each country because of cultural differences. Previous studies (Sivakumar and Nakata, 2003 et al) indicated that different cultural values of multicultural teams can lead to misunderstandings and conflicts, and further cause difficulty in reaching task agreement, resolving conflicts constructively, and building cohesion within the team. The majority of empirical studies of group efficacy have been conducted within a single culture. Consequently, there is a limited understanding about the role of national culture in team working, much less new product team working, processes and performance (Daily et al., 1996). Perlow et al. (2004) examined the patterns of work group interaction with three teams located in three distinct national contexts—India, China and Hungary. They found that Hungary was the most individualistic and hierarchical of the three countries studied.

National cultural diversity: China vs. Europe
According to Hofstede (1994), China was included in the "large power distance/low individualism/strong uncertainty avoidance" cluster, while Europe was in the "small power distance/high individualism/weak uncertainty avoidance" cluster.

The cultural differences between China and Europe can also be explained by the East–West contrast. A primary influence within Eastern culture is Confucianism that emphasizes the importance of society, the group, and the hierarchical relationships within a society. In contrast, the Judeo–Christian religion has been the primary influence in the West and the Protestant Work Ethic epitomizes the Judeo–Christian emphasis on personal achievement and individual self-worth. Thus, the underlying contrast between Eastern and Western cultures is the relative focus on the good-of-the-group (Collectivism) in the East versus the good-of-the-individual (Individualism) in the West (Ralston et al., 1997).  For example, Chinese culture has been described as collectivist and high in terms of power distance. In a collectivist society, in contrast to an individualistic society, cooperative behaviour, group harmony, interpersonal relations and authority orientation are highly valued in organizations (Shane, 1994).

Although a few researchers have examined cultural differences and their impact on management practices, they largely ignored the cultural differences' specific ties to NPD, especially the NPD team. This research aims to provide insights into the nature of this relationship.

Methodology

By assessing the NPD literature, a large number of these previous NPD studies use a quantitative methodology (Lin & Germain, 2004). Although there are many advantages of a quantitative methodology, Darren Langdridge (2004) mentioned that this method may grossly oversimplify the complexity of human nature and fails to recognise the subjective nature of all social science research. Lynn (1990) reviewed the state-of-the art of research on technology management for cross-national studies and recommended comparative case studies in order to better understand the research area. To gaining a more in-depth understanding of a situation and an ‘insider’ perspective, the authors have made extensive using a simulated evaluation of NPD activities through a game COSIGA. The underlying argument for this approach is that firstly, the researchers can repeat their experimentation without the fear of causing expensive mistakes, costs and time loss for more exact data, as well as it being easy to control the various factors (e. g. communication methods, physical or virtual collocation, etc); secondly, each business simulation game that is designed has specific aims and objectives. They all have individual targets that they attempt to meet (Martin, 2000). The Cosiga simulation game provides a platform to realistically simulate the collaborative and co-operative process of product development inherent in a concurrent engineering approach in a multi-disciplinary and multi-cultural environment (www.cosiga.com). It can be played by individuals in the same room or in a distributed group, using telecommunications, and is suitable for both collocated and virtual NPD teams. 

The simulation used in this research is a role-play ‘game’ with five participants: a project manager, design manager, marketing manager, purchasing manager and a production manager. The simulation was originally designed and developed for a UK research and technology development project - Cosiga (www.cosiga.com). Simulation games are often used as a social research tool to study and assess human behaviours (Greenbalt & Duke, 1981). As it has turned out, the Cosiga simulation has been of more value as a research tool than as an educational tool. In Cosiga the participants interact in a product development scenario where they have to specify, design and produce a simple truck for a specific market. A truck is chosen as the product because everyone intuitively knows what the main components of a truck should be (cabin, chassis, wheels, axles, gearbox, seats…etc.). The design process involves the players drawing up market specifications and a product specification, designing the truck, purchasing components, and allocating the production processes. The product’s manufacturability is then put to the test in the simulated factory to produce the final trucks. It is an open-ended simulation in the sense that there is no right-way to play the simulation. Each participant has documents and information available to them, which are ordinarily not available to their fellow participants—thus information has to be shared between the participants. 

[image: image1.png]e
COSIGA Server

“osic¥

“osic¥

\ / i —
Pro](:(;‘F':’aI:cZ?ger Purchase Manager
- (e.g. United Kingdom)
[Xaapt™
— = s D310

“osic¥ ——=

Production Manager I —
(e.g. Finland)

AN

Marketing Manager
Designer (e.g. Germany)




Figure 1: NPD game set-up scenario

Case study

Experimental Set-up
This research uses four methods to collect data: a text log, audio and video records, and an observation. An mIRC (internet relay chat) tool is used during the experiments to enable the participants to communicate virtually, via sending instant messages to one another. These messages are saved in a log file on the server computer. Having this log file provides text data for all the communications made between the participants throughout the game play. This text indicates the participant who is sending the message and records the time when the message is sent (when the participant presses enter), followed by the message itself.

In the co-located conditions, the researcher uses one digital video camera. The reason for using a digital video camera is to ease the process of transcription when using a computer platform. Audio recorder software is also installed in each computer for the virtual situations. All these records are transcribed iteratively and compiled in one large transcript document for analysis purposes. During both the experiments the researcher also collects field notes on the behaviour and activities of the participants during the game play.

[image: image2.png]simulation game

A = ——
gi0¥ s | “osie*
—— [ Cosica servet —

[
Mication M
i,. d

I

e |




 

Figure 2: communication means in Cosiga

Chinese physical and virtual collocation scenario

The experiments were carried out with two groups of people. In the collocated team, the five people were the students from China who mainly came from the manufacturing engineering and management department at the University of Nottingham. The team was co-located and all of the members stayed in one room. The members of the collocated team had the opportunity to communicate with each other by mIRC through a computer and face-to-face talk. In the virtual team, three of the participants came from manufacturing engineering and management, with two of them coming from civil engineering. The team members could only communicate by mIRC or Skype (www.skype.com) and not through face-to-face interactions. 
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Figure 3: Chinese collocated situation       Chinese virtual situation

– all players in one room but networked   – all players in separate rooms but networked 

UK physical and virtual collocation scenario 

The data collection activity – experiments were carried out in close proximity to the local setting of BAE SYSYTEMS Advanced Technology Centres – Sowerby for a sustained period of time over two days. The participants in the experiments were employees from BAE SYSTEMS.  
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Figure 4: UK collocated situation                       UK virtual situation
– all in one room but networked             –all but 2 in separate offices and networked

Performance comparison 
	Performance
	UK- collocated team
	CN-collocated team
	UK-virtual team
	CN-virtual team

	Total Cost (Euro)
	1021K
	590K
	434K
	1069K

	Time in the game (days)
	192
	199
	44
	55

	Items Purchased
	Several parts
	Several parts
	30 axles only
	Several parts

	No of items Produced
	10 cabins
	None
	None
	11 cabins

	Communication method
	Face-to-face
	Face-to-face
	Chat log

telephone
	Chat log

voice-conference


Conclusions and suggestions
With more attention of global NPD, international collaboration has been studied more and more recently. Most research to data has focused on comparison of the cross-national difference or similarities of NPD performance or process. However the geographical dispersion separates not only time and distance, but also national contexts. This national dispersion of people leads to the challenge of managing global NPD team, especially team interaction. To fill this gap this research try to explore what are the difference or similarities in the NPD team interaction patterns between two national contexts (Chinese and British).

This research to date obtained some interim results from examining four cases through a simulation evaluation—COSIGA. This research located some results relating to the comparison between the Chinese and European physically collocated and virtual teams:
· The performance of UK collocated team is better than CN collocated team

· The performance of CN virtual team is better than UK virtual team.

· There is no difference of the simple communication process between UK and CN team, e.g. information sharing process, decision making process

· There is significant difference during complex communication process, e.g. problem solving process, and conflict process

· The UK team focus on analysis more than CN team, comparatively, CN team put more effort in action/implementation than UK team

· From both collocated and virtual environment, the UK team is better at higher level management, e.g. analysis, rule making

· Comparatively, CN team is better at lower operational management, e.g. implementation
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