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Abstract

In this paper, we report (a) the results of a series of experiments using a command-and-control microworld to elucidate cultural differences in teamwork and (b) a model that purports to explain how to bridge the barriers that cultural differences can form.  The experiments identified three dimensions of cultural diversity that have the potential to split a multinational team into uncooperative subgroups.  These dimensions stand as exemplars of cultural barriers to team cohesion in multinational operations.  To explain the impact of those barriers and to address how to bridge them, we draw upon the analogy of geologic faultlines.  The ‘group faultline’ model provides an intuitively accessible vocabulary for understanding the potentially negative impact of cultural diversity on team cohesion.  It also prescribes how to overcome it.  The empirical results and the model stand as hypotheses to be tested by laboratory studies and field observations.

1.0
Introduction

The goal of the empirical work discussed here was to identify prototypical cultural differences that may pose such barriers, to explain their impact, and to identify how to bridge them.  We present our results with a caveat:  the dimensions of diversity that we identified are not intended as definitive characterizations of specific national groups;  rather, they are discussed as exemplars of the variety of barriers that are likely to appear whenever multinational teams are formed ad-hoc.  

The research was conducted in Sweden.  Our responsibility to our sponsor – the Swedish Rescue Services Agency (SRSA) – was to identify divergent cultural norms for teamwork that have the potential to disrupt team cohesion in multinational emergency management operations.  SRSA personnel know first-hand that multinational teams formed ad-hoc and on-site to coordinate international relief operations have the sad history of experiencing cultural diversity as a barrier to team cohesion.  Their experience comes from participating in On-Site Operations Coordination Centers (OSOCC).  The OSOCC structure was designed by the United Nations and has been adopted by the EU Commission and the NATO/Partnership for Peace.  OSOCCs are set up ad-hoc and on-site.  They are typically manned by a multinational team.  The team members generally do not know each other, speak different languages, and have different cultural and professional backgrounds.  In spite of these difficulties, they are charged with the task of working together immediately to coordinate a flood of humanitarian activities and to facilitate the local authorities’ efforts to coordinate the relief effort.  As with any coordination operation where people from different parts of the world are involved, multiculturalism can become a divisive issue (Berthlin, 2006; Klein, 2005; Klein, Pongonis & Klein, 2002).  

This article has four sections.  We first draw upon the tradition of cross-cultural psychology to discuss culture and cultural diversity.  The second section describes the method used to identify dimensions of cultural diversity along which faultlines might form in multinational teams.  Our approach was to simulate an emergency management task and to conduct dynamic laboratory experiments with culturally homogeneous groups of individuals from four different nations.  By studying culturally homogeneous groups, we were able to document three dimensions of cultural diversity in norms for teamwork.  The third section presents our results.  We make no claim that our findings are exhaustive.  They are, however, prototypical.  We conclude with a discussion of the model of group faultlines (Lau & Murnighan, 1998), potential rifts that might split a diverse team into homogeneous, and possibly conflicting, subgroups.  Dimensions of cultural diversity can form faultlines that have the potential to split a multinational group, generate friction, and impede sound decision making.  We conclude by arguing that the group faultline model prescribes methods for bridging cultural barriers to team cohesion.  

2.0
BACKGROUND

2.1
Culture

The frame of reference must be made clear when discussing the construct ‘culture’.  Most people have some conception, drawn from their own culture’s folk psychology, of what the word means (Triandis, 1996).  These ideas tend to fall short, however, because ‘culture’ can be used to refer not only to literature and the arts but also to organizational differences in management style.  Triandis points out that although there are many definitions of culture, there is wide agreement that culture can be seen as a group’s shared/collective attitudes, beliefs, behavioral norms, and basic assumptions and values that provide standards for perceiving, believing, evaluating, communicating, and acting.  A culture is shared by those with a common language within a specific historic period and a contiguous geographic location.  It is passed down from one generation to the next.  This heritage influences how people think, speak and act, and cannot easily be ignored (Kim & Markus, 1999;  Smith & Bond, 1999).  

For succinctness, we adopt Smith and Bond’s (1999, p. 39) definition and interpret it through the lens provided by Triandis:  “A culture is a relatively organized system of shared meanings”.  This definition is sufficiently broad to apply to professional cultures, regional cultures, and national cultures and to differentiate among cultures of each type.  Our focus is the diversity of norms for teamwork held by a select set of national cultures.  
2.1
Nationality as a proxy for culture

Researchers focusing on culture struggle to achieve consensus on how to distinguish one culture from another.  Cultural groups can be defined and partitioned based on religion, language, geographical area, ethnicity, ecology, age, hobbies, lifestyles, strength of kinship bonds, etc.  For practical reasons, the community of cross-cultural psychology often takes the easy way out by defining a cultural group on the basis of nationality.  As a general rule, people from the same nation can be assumed to share a language, a historic period, and a geographic location, and therefore to have a shared foundation on which a culture can emerge and be maintained.  Using nationality as a ‘definition’ of culture is widely recognized to be a convenient solution at best (e.g., Hofstede, 1980; Schwartz, 1992; Smith & Bond, 1999; Smith, et al., 2006) and has been roundly criticized (Duranti, 1997; Hofstede & Hofstede, 2005).  When using nationality as the basis for a culture, there is a risk losing track of the diversity within a nation (Matsumoto, 2003).  The differences found between any two nations might also be found between carefully selected subcultures within any one nation.  There is also the risk of assuming a homogeneity that does not exist, i.e. assuming that a nation is free from variation, conflict, and disagreement.  Nevertheless, it is often the only pragmatic thing to do. 

When choosing nationality as a proxy for culture and conducting a cross-cultural study concerning group behavior, documenting the diversity of group members’ demographic background becomes important.  A procedural control that might seem trivial but that can be hard to attain is to use a matched group design: sample from populations that are comparable to ensure that cultural differences (and nothing else) are measured (Smith et al., 2006).  Since the wish is for the group to be representative of its culture and to behave in accordance with what is acceptable and expected in its culture, there must be as few demographic confounds within a group and across the groups as possible.  For example, when comparing two cultural groups of the same profession, one must also make sure that the prerequisites for membership in that profession are the same in both cultures.  
2.1
Diversity

The term ‘diversity’ typically refers to the degree to which members of a group have different demographic attributes such as gender, nationality, ethnicity, profession, and educational background.  For good or bad, these categorizations provide the initial impressions on which we begin to interact and cooperate.  

The research on diversity in work groups has not produced consistent results. Just as there is a multitude of studies that show that diversity in work groups leads to increased conflict and poorer performance, there are studies that show that diversity leads to decreased conflict and improved performance (Thatcher, Jehn & Zanutto, 2003).  Thatcher et al. argue that one of the reasons for this inconsistency in diversity research is that it has assessed the effects of diversity regarding only one demographic characteristic at a time, e.g., a mix of genders or ethnicities or educational backgrounds exclusively.  We follow their argument to suggest that is likely that the impact of cultural diversity on team cohesion is a function of the alignment of multiple dimensions of diversity rather than on one dimension alone.  This premise guided the design of our experiments.  
3.0
METHOD

A critical challenge we faced was to find an appropriate method to capture human behavior in a dynamic and complex work situation like an OSOCC.  International emergency management does not readily lend itself to field observation.  Our approach was to use the C3Fire microworld (Granlund, 2002) to simulate an emergency management task and to conduct dynamic laboratory experiments with culturally homogeneous groups of individuals from four different nations.  The C3Fire microworld has been used extensively in research on networked-based command and control (Artman, 1999; Granlund, 2003; Johansson, et al., 2003).  Microworlds are said to bridge the gap between the confines of the traditional laboratory experiment and the “deep blue sea” of field research (Brehmer & Dörner, 1993). 

The nature of multinational emergency management operations places strict constraints on the conduct of the experiment.  The multinational teams responsible for the coordination of relief operations are typically formed ad-hoc and on-site.  Team members may or may not know each other. Because there is no time for team-building, they get to know each other as they work.  As they get to know each other, their way of working together is likely to evolve.  These considerations led us to design the experiment to meet three sets of constraints: we needed to (a)  elicit and capture spontaneous but collaborative teamwork in response to a simulated emergency, (b) emulate the ad-hoc nature of the team’s formation, and (c) gather individual self-report information about culturally-determined values that are likely to influence teamwork and collaboration. 

Since it is difficult to know exactly how to distinguish one culture from another based on something other than nationality, we used nationality as our proxy for cultural heritage.  We are aware of the difficulties in doing so, but since we had to work within our means, nationality was our best option.  We do not claim that the results from these individuals can be generalized to all individuals in their nations of origin.  Rather, we assume that the differences in their behavior can be in part explained by their cultural heritage. 
We avoided potential demographic confounds by keeping the demographic characteristics of our participants as homogenous as possible.  We used a matched group sample that facilitates comparison across groups.  Within each experimental group, all participants (1) were the same sex, (2) were approximately the same age, and (3) came from the same country.  The only demographic variable that consistently varied across groups was the nation of origin.  

3.1
Participants

A total of 114 participants (6 women and 108 men, mean age = 25 years) who identify themselves as either Swedish, Bosnian, Indian, or Pakistani participated in our experiments.  Their demographic characteristics are listed in Table 1.  All participants signed an informed consent form.  The rules and regulations of the Human Subjects Committee of Linköping University were adhered to at all times.  Each participant was promised monetary compensation of 500 Swedish kronor (approximately $70.) for completing approximately eight hours of experimentation.  All participants completed the study and received their compensation. 

Table 1: Demographic profiles of the participants.

	Group
	N
	Age range

(M, SD)
	Sex
	Mean years of education (SD)
	Occupations

	Swedes
	32
	19 - 37

(24.5, 3.5)


	All male
	14.4 

(1.7)
	20 students 

12 other

	Bosnians
	22
	18 - 49

(25.8, 7.3)


	16 men 

6 women
	14.4 

(2.9)
	11 students

11 other

	Indians
	30
	22 - 29

(24.7, 1.9)


	All male
	17.0 

(1.5)
	All students

	Pakistanis
	30
	22 - 31

(25.7, 2.7)


	All male
	16.5 

(0.9)
	All students

	All groups
	114
	18 - 49

(25.2, 4.1)
	108 men

6 women
	15.6 

(2.1)
	91 students

23 other


The Swedish participants were native Swedes.  Most were students studying at Linköping University.  The Swedish participants who were not students had a university degree.  The Bosnian participants were born and, to some extent, raised in Bosnia.  They were members of a large Bosnian community in Skövde.  Half of the Bosnian participants were students at the University of Skövde. The other half worked for local industry.  All Indian and Pakistani participants were exchange students at the universities in Linköping and Skövde. 

All but six participants were male.  A group of six Bosnian women participated in an all-women group.  The Swedish and Bosnian participants had similar educational backgrounds.  The Indians and Pakistanis were slightly more educated.  Several of them were in Sweden to pursue a second Master’s degree.  According to their self-reports, all participants used computers for work or entertainment or both.  Their computer literacy included word processing- and chat programs. 

3.2
Apparatus

We used the C3Fire microworld to simulate an emergency management task.  C3Fire is a computer-based tool for research on command and control that provides an environment for the controlled study of collaborative decision making in a dynamic environment (Granlund, 2002, 2003).  The system generates a task environment that is as complex, dynamic and opaque as the settings routinely encountered in real-life emergency management situations (Brehmer, 2005; Brehmer & Dörner, 1993; Funke, 1993, 2001; Gray, 2002; Rigas, Carling, & Brehmer, 2004).  

Participants played the roles of fire chiefs.  Teams of three or four were charged with the task of managing a forest fire.  To manage the fire, the team had access to three types of trucks.  There were six fire trucks, three water trucks, and three fuel trucks.  Fire trucks are mobile units that can suppress the fire.  To do so, they need water.  Water trucks are mobile units that can provide water and fuel trucks are mobile units that supply fuel.  

All team members saw the same map representation of the simulated world, Figure 1, and were presented with the same complete and accurate information.  In addition to the map, the C3Fire interface contains an email communication system and a table showing the disposition of trucks.  Participants can take action by using the computer mouse to direct trucks to move to cells in the map grid.  A fire truck that stands on a cell that is on fire automatically attempts to suppress the fire.  All trucks are constrained by limits on the rates with which they move and act (e.g., fight fire, fill with water).  For additional details on the C3Fire interface and play, contact the author to request a copy of Smith, Lindgren, and Granlund (2007).  
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Figure 1: The C3Fire interface.
To manage the fire, the team must dispatch the trucks.  Interdependencies among team members arise whenever different types of trucks are assigned to different people.  For example, the locations and activities of water and fuel trucks constrain the actions of fire trucks.  If different people control these different resources, their actions are mutually constraining.  This provides ample opportunity for conflicts to arise. 

We, as experimenters, did not establish an organizational structure for communication and control that the teams were to follow. As a result, all participants could (1) communicate with all other participants (they could send a message to one or all other participants) and (2) command all trucks (fire, water, and fuel trucks) and, (3) override commands made by other participants. In short, all structure was left to the teams. 

3.3
Procedure

Ten of the experimental sessions were conducted at Linköping University and five at the University of Skövde.  The procedure was identical at both locations.  The participants signed up to report to the laboratory in culturally homogeneous (and same-gender) groups of eight. As shown in Table 2, there were days when only seven or six of the eight volunteers actually showed up.  In the laboratory, the participants were randomly and anonymously assigned to two teams.  The two teams were connected to different server computers and worked in parallel in two different simulated command-and-control centers.  This arrangement made it possible to gather data on two teams simultaneously.  The purpose of the random and anonymous assignment to teams was to minimize reputation effects and to emulate the ad-hoc nature of OSOCC team formation.  

Table 2: Overview of the experimental groups.

	Group
	Nationality
	Participants
	C3Fire sessions

	1
	Swedish
	8
	16

	2
	Swedish
	8
	16

	3
	Swedish
	8
	16

	4


	Swedish
	8
	16

	5
	Bosnian
	8
	14

	6
	Bosnian
	8
	16

	7


	Bosnian
	6
	16

	8
	Indian
	7
	16

	9
	Indian
	8
	16

	10
	Indian
	8
	16

	11


	Indian
	7
	14

	12
	Pakistani
	8
	16

	13
	Pakistani
	8
	16

	14
	Pakistani
	7
	14

	15
	Pakistani
	6
	16

	
	
	114
	234


The teams performed eight cycles of two activities. The first activity was a C3Fire experimental trial.  Each participant sat at a separate client computer and was linked to his teammates by C3Fire.  Their only mode of communication was the C3Fire email system.   Each team’s session lasted until the fire had been put out, or until 20 minutes had passed. After playing the game, the team engaged in the second activity:  after action reviews during which they engaged in open-ended conversations about their play.  Most teams discussed how responsibilities were to be allocated in the next game and debated alternative strategies for playing the game.  

3.4
Data

The independent variable in our experiments was the participants’ nationality.  Dependent variables included performance data captured by C3Fires.  Every event in an experimental trial generates time-stamped data that C3Fire automatically records and stores.  In this paper, we restrict our discussion to goal setting and performance, the allocation of roles and responsibilities, and email requests and feedback.  
4.0
RESULTS

We start this section by presenting the data on with the teams’ performance during the C3Fire sessions.  We then turn to the teams’ task allocation structures and continue with their email communication.  For each topic, we discuss how the cultural groups align.  Since we are dealing with four national groups, there are 15 possible sets of alignments, Figure 2.  To foreshadow the findings, this paper presents evident for six of these alignments.  We use the notation (BP // S // I) for the first alignment - Bosnians and Pakistanis share a norm for team behavior that differs from the Swedish norm and from the Indian norm and the Swedish norm differs from the Indian norm.  We use the notation (BI // S // P) for the second - Bosnians and Indians share a norm that differs from the divergent Swedish and Pakistani norms.  Similarly, the notion (SB // I // P) represents an alignment of Swedish and Bosnian norms that differ from those of both Indians and Pakistanis.  The notation (SB // IP) represents a pair of alignments - a European norm and a norm from the Asian subcontinent.  The notation (I // SBP) indicates that the Indians differed from the other three groups and (S // BIP) that the Swedes were the group with a unique norm for team behavior.  
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Figure 2: The 15 possible alignments of four groups.

4.1
Performance and goals

One of the first questions that we have been asked when presenting this study at conferences is invariably “Which group did best?”  Our answer is unequivocally “They all did.”  We explain by pointing out that the four groups pursued different goals.  Figure 3 contains three cartoons illustrating patterns of behavior indicative of these goals.  The panel on the left shows a typical Swedish strategy for the allocation of one of their three fire trucks.  Swedish teams tried to stamp out the fire as rapidly as possible.  In contrast, the Bosnians and Pakistanis, shown in the middle panel of Figure 3, tried to contain the fire within regions of the map where there were no houses or schools.  They did not press the fire.  They formed walls of fire trucks to impede its advance.  The Indians appear to have pursued a third goal.  They parked their trucks next to the houses and schools and waited for the fire to come to them.  They prevented the fire from harming people and their belongings but let the fire run wild.  
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Figure 3: Sketches illustrating typical fire truck placement by the national groups that we interpret to reflect behavior pursuing disparate goals.  The small squares represent houses and schools on the C3Fire map.  The large squares represent the locations where the team sent one of their three fire trucks.  The open circle shows the location where the fire started.  

Most teams from all four national groups were quire successful at pursuing these different goals.  Since all teams from a national group were independent from each other, we interpret the consistency of their patterns of behavior as indicative of three different goals.  Given the task of ‘managing the fire’, the Swedes pursued the goal of fighting it.  The Bosnians and Pakistanis pursued the goal of containing it.  The Indians pursued the goal of protecting life and habitation.  We use the notation (BP // S // I) to represent this culturally-determined disparity in goals. 

There is no one criterion for “best” that can be used to assess all the groups’ performance. They all did equally well, as judged by their own standards.  It remains to be seen whether this diversity in goal-setting generalizes beyond the teams we studied and the C3Fire microworld.  Nevertheless, it has a serious implication for people working with multinational teams:  It is not safe to assume that everyone on the team has equivalent expectations about the goal the team is to attain.  Diversity in goal-setting is a recipe for team dysfunction.
4.2
Task allocation

For each team, we analyzed the allocation of trucks across team members (e.g., participants A, B, C and D) using a matrix representation of the relative frequency of commands sent to the 12 trucks (F1, F2, F3, etc.).  Figure 4 presents an example of the matrix.  Rows represent participants; columns represent trucks.  A fully black cell represents the highest percentage of commands sent to a truck during the session. At the other extreme, a purely white cell means that no commands were sent to that truck by that participant.  Intermediate tones of grey represent intermediate percentages of messages in a linear mapping.  Two cells that are equally dark therefore represent equal frequencies of commands.  In Figure 4, we can see that participant A did not command any trucks, participant B sent commands only to gas trucks (G10-12), and participant C only to water trucks (W7-9).  In contrast, participant D sent commands to almost all trucks, but concentrated on the fire trucks (F1-6).  This distribution suggests that the team largely adhered to a strict partitioning of roles and responsibilities. 

For each of the 234 games a matrix was printed in 9 x 13 cm format.  The matrixes were then shuffled to reduce the likelihood of coder bias.  Strict rules for seven different categories of task allocation were set and written down.  The categories and rules are shown in Table 3.  The right-hand column shows illustrative matrices.  Two coders went through the matrixes independently, reviewed their disagreements, and converged on assignments of matrices to categories.  
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Figure 4: Example of the matrix used to illustrate the relative frequency of commands from participants to trucks during a session.  Rows represent the four team members.  Columns represent the 12 trucks: Fire trucks 1-6, water trucks 7-9, and fuel trucks 10-12.  Cell darkness increases with the frequency of commands.

The first category, ‘Partition by convenience’, is a command structure in which the participants command three trucks each. The partition is based on participant name (A B C or D) and truck number.  The ‘Partition by preference’ looks very similar to the ‘convenience’ structure but is conceptually different.  The ‘preference’ structure implies that someone has asked to be responsible for a specific type of truck (e.g., ‘I want to take care of fuel’).  The pattern in the matrix is a team that abides by its members’ preferences for tasks and their allocation.  

The ‘Assistant’ and ‘Coordinator’ structures provide evidence of leadership and hierarchy.  Teams that adopted the Assistant structure had a leader who actively commanded both team members and trucks.  This represents a formally hierarchic allocation of responsibilities since the leader often overrode the others’ commands.  In contrast, the Coordinator structure represents a more egalitarian task allocation in which there was a nominal leader.  The leader monitored the game and sent emails to team members with recommendations about what needed to be done.  He dispatched trucks only rarely.  

The two ‘Shared’ structures represent truly cooperative approaches to the task.  In both ‘Shared fire trucks’ and ‘Shared gas trucks’ there is no clear leader, no coordinator, and no assistant who directs other team members.  The ‘Open structure’ subsumes all matrixes in which visible structure is essentially absent.  The pattern of relative frequency is a patchwork quilt.  

Table 3: The task allocation categories.
	Category 
	Description
	Examples

	Partitioned according to ‘convenience’
	Each participant commands three trucks.  The partition is based on participant name and truck number:  Participant A - trucks 1-3; B - trucks 4-6; C - trucks 7-9, D - trucks 10-12.  (In teams with 3 participants: A – fire trucks 1-6; B – water trucks 7-9; C – gas trucks 10-12).
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	Partitioned according to ‘preference’
	Each participant commands three trucks.  The partition is based on expressed preferences.  (In teams with 3 participants, the participants maneuver one truck type each, but not in the order of A – fire trucks 1-6; B – water trucks 7-9; C – gas trucks 10-12).
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	Assistant
	One participant coordinates the others’ actions through email communication and actively commands trucks as he deems appropriate.  
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	Coordinator
	One participant coordinates the others’ actions through email communication.  The leader actively commands trucks occasionally but does not send commands to more than 3 trucks.  
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	Shared fire trucks
	Two participants share command the fire trucks.  The third participant commands the gas trucks and the fourth commands the water trucks.
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	Shared gas trucks
	One participant commands all six fire trucks.  Another participant commands the water trucks and the other two participants share command of the gas trucks.
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	Open 
	There is no visible structure.  Most participants send commands to a large number of trucks.
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Table 4 summaries the distribution of task allocation categories across the national groups.  The partitioned distribution of trucks based on convenience was by far the most frequent type of truck distribution in the Swedish group; 70% of the Swedish games were played with a clearly partitioned structure.  Bosnian and Indian teams preferred the Open structure.  Everyone drove a little bit of everything.  It is not clear from these data whether our samples of Indians and Bosnians distrusted organization or were truly cooperative or were comfortable with spontaneous chaos.  What is clear is that these two groups were ready and willing to respond flexibly to the dynamic situation generated by C3Fire.  Few Pakistanis teams settled on a preferred task allocation.  The author’s admittedly Western bias suggests that the Pakistanis would have preferred to have had the experimenter tell them what to do.  We use the notation (BI // S // P) to represent this culturally-determined disparity in task allocation.  Such differences in how national groups allocate tasks to team members is a likely candidate for culturally-induced breakdowns in team cohesion.

Table 4: The counts and frequencies of task allocation categories across national groups.     S- Swedes.  B - Bosnians.  I - Indians.  P - Pakistanis.

	Categories
	S
	S %
	B
	B %
	I
	I %
	P
	P %

	Partitioned by convenience
	37
	57.8
	5
	10.9
	2
	3.2
	14
	22.6

	Partitioned by preference
	8
	12.5
	15
	32.6
	14
	22.6
	12
	19.4

	Shared fire trucks 
	4
	6.3
	0
	0.0
	0
	0.0
	10
	16.1

	Shared fuel trucks
	0
	0.0
	0
	0.0
	4
	6.5
	5
	8.1

	Assistant
	12
	18.8
	3
	6.5
	7
	11.3
	2
	3.2

	Coordinator
	3
	4.7
	0
	0.0
	2
	3.2
	1
	1.6

	Open structure
	0
	0.0
	23
	50.0
	33
	53.2
	18
	29.0


4.3
Communication

Participants communicated during C3Fire play by sending emails to each other using the C3Fire communication tool.  As a result, email communication was their tool for cooperation.  C3fire captures a record of all emails sent, flags the time, sender, and to whom the message was sent.  We have analyzed how participants used the communication tool and classified the information they sent.  This section describes two categories of emails for which there are marked cultural differences:  requests and feedback.

4.3.1
Requests

Given the interdependencies among the types of trucks, participants frequently asked for help from a team member.  Drivers of fire trucks asked for water and fuel.  Drivers of water trucks ask for fuel.  (Driving a fuel truck is a relatively thankless task.)  Figure 5 shows the percentage of the total number of emails that were requests.  The two-way ANOVA (group X session) indicates there is a significant difference in the number of emails requesting help across national groups, F(3, 202) = 30.0, MSE = 0.021, p < .001, power > .99.  Experimental session and the interaction of group and session were not found to be significant.  The Tukey HSD test indicates that the Indians made significantly fewer requests than the Swedes, Bosnians and Pakistanis that the Swedes, Bosnians, and Pakistanis did not differ from each other (I // SBP).  
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Figure 5: The relative frequency of requests (both explicit and implicit) in email.
Our scoring of the emails distinguishes between explicit and implicit requests.  The distinction lies in the specificity of the request.  An explicit request asks for a particular resource to be delivered to a particular truck, e.g., “Truck 5 has no fuel!”, whereas a more general remark, “Fuel, please!”, is an implicit request because it does not explicitly note to which truck.  This distinction is important because of the wider possibilities for interpretation served by implicit requests.  When the players use explicit remarks, the requests are easily interpreted, e.g. if the player responsible for fuel receives a message saying “Fuel to truck F7”, there is no hesitation that truck 7 is out of fuel and that fuel must be supplied to that truck.  All the player has to do is to see if he has fuel to fill truck 7 with, locate truck 7 on the map, and direct his fuel truck to truck 7.  If this player received a message similar to “Fuel!”, much more interpretation is needed. He first has to see in the interface of C3Fire what trucks are in need of fuel and try to figure out which trucks correspond to the player that sent the message.  He then has to see if he has fuel to fill another truck with, locate the truck he interprets as the one in need of fuel on the map, and then direct his fuel truck to that truck.  Sending explicit requests thus saves time and reduces the risk of misinterpretation. 

Figure 6 is a stacked bar graph showing the percentages of explicit requests and implicit requests in email.  The Swedes sent almost no implicit requests.  In contrast, a third of the Indians’ and a fifth of the Pakistanis’ requests were implicit.  The two-way ANOVA (group X session) indicates that national group was significant, F(3, 202) = 21.5, MSE = 0.065, p < .001, power > .99.  Experimental session and the interaction of group and session were not found to be significant.  The Tukey HSD test indicates that the Swedes and Bosnians did not differ from each other but differed from both the Indians and the Pakistanis.  The Indians and Pakistanis also differed from each other (SB // I // P). 

If the data shown in Figures 5 and 6 generalize beyond our subject pool, it would suggest that different cultures are likely to have significantly different attitudes towards the appropriateness of asking for assistance and towards the appropriate manner for doing so.  This finding might have serious consequences in any multinational cooperative operation.  
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Figure 6: The relative frequency of implicit and explicit requests in email.
4.3.2
Feedback

Members of cohesive teams tend to give each other positive feedback.  Negative feedback is a clear sign of discontent.  Accordingly, our scoring of the emails distinguishes between positive and negative feedback.  Figure 7 is a stacked bar graph showing the percentages of both.  The Swedes sent few negative statements.  In contrast, approximately a half of the feedback sent by both the Bosnians and Indians was negative.  The two-way ANOVA (group X session) indicates that national group was significant, F(3, 202) = 7.82, MSE = 0.009, p < .001, power > .98.  Experimental session and the interaction of group and session were not found to be significant.  The Tukey HSD test indicates that the Swedes differed significantly from the other three groups and that those groups did not differ from each other (S // BIP).  This finding may reflect a Swedish tendency to be polite at all times or a reticence to engage in necessary confrontation or both.  Regardless of interpretation, it is clear that the other the national groups do not possess Swedish reserve.  This culturally-driven difference in communication style could readily be misinterpreted in a newly-formed multinational team. 

Figure 8 shows the percentage of email that contained either positive or negative feedback.  The two-way ANOVA (group X session) indicates that national group was significant, F(3, 202) = 7.30, MSE = 0.153, p < .001, power > .96.  Experimental session and the interaction of group and session were not found to be significant.  The Tukey HSD test indicates that the Indians and Pakistanis sent significantly fewer feedback messages than both the Swedes and the Bosnians, that the Swedes and Bosnians did not differ from each other, and that the Indians and Pakistanis did not differ from each other (SB // IP).  The data shown in Figures 7 and 8 suggest that multinational teams might experience discord on the basis of divergent attitudes towards the appropriateness of and the appropriate manner for expressing feedback. 
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Figure 7: The relative frequency of positive and negative feedback in email.
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Figure 8: Enter text (RTO Figure Caption)

5.0
DISCUSSION

Participants in our study worked in culturally homogeneous teams (Swedes with Swedes, etc.).  All teams were asked to approach the same task. It is therefore compelling that to see that the four different national groups chose to approach the task differently.  

There is no neat way to summarize the six different patterns that we observed.  When it comes to providing feedback (of any kind), our teams from two European cultures provided much more than our teams from two non-European cultures.  When it comes to providing positive feedback, our Swedish teams were unique.  They like it.  When it come to asking for help, the Indian teams were unique.  They don’t do it.  When it come to asking for help explicitly, our teams from two European cultures much more alike than our teams from two non-European cultures were to each other.  Our Europeans tended to be explicit about what they wanted.  

The data relevant to goal setting show the two Muslim cultures to be more similar to each other than to the non-Muslim cultures.  Both the Bosnians and the Pakistanis attempted to curtain off the fire but did not attack it.  The Swedes attacked the fire and the Indians waited for it to come to them.  The data on task allocation reveal an alignment of norms for team behavior that does not correspond to regional or demographic variables.  Along this dimension, the Bosnians and the Indians are more alike than are the Swedes and the Indians.  

It is not our place or within our ability to interpret how religion and other aspects of culture shape these differences.  Nevertheless, we are comfortable making the claim that these differences are profound and have severe implications for the formation of multinational teams.  The disparity in ways to be diverse is likely to be the rule rather than the exception.  Whenever people from different cultures are thrown together to form a team, it is likely that there will be multiple patterns of alignment and disagreement.  The other guy is going to be like you in some ways and unlike you in others.  

Managers and leaders who assemble multinational teams should be prepared for this disparity in modes of cultural diversity  At issue is how to predict whether or not that diversity is likely to be a threat to team cohesion.  We believe that the ‘group faultline’ model (Lau and Murnighan, 1998) has the potential to aid that prediction.  

Lau and Murnighan introduced the group faultline model to explain the impact of demographic diversity on the effectiveness of work groups.  They argued that any analysis of diversity must go beyond the consideration of single characteristics (e.g., nationality) in isolation and investigate the effects of multiple characteristics and their interrelationships.  Their article has spawned a growing literature on group faultlines (e.g., Lau & Murnighan, 2005;  Molleman, 2005;  Thatcher et al., 2003). 

Group faultlines are hypothetical dividing lines that may split a diverse group into subgroups based on several characteristics simultaneously (e.g., nationality and gender) and their alignment.  As an illustration, consider two teams.  Team A is composed of two Swedish women and two Bosnian men.  Team B is composed of one Swedish woman, one Swedish man, one Bosnian woman, and one Bosnian man.  In both teams there are two nationalities and two genders.  In Team A, differences in both characteristics align.  In Team B, they do not.  The group faultline model maintains that the alignment of characteristics makes Team A more likely to split into subgroups than Team B.  By analogy, there is a faultline between the two pairs in Team A that has the potential to generate friction and to pose a barrier to team cohesion.  

The salience of a faultline depends on three compositional factors: (1) the number of individual characteristics apparent to team members, (2) their alignment, and, as a consequence, (3) the number of potentially homogeneous subgroups.  Faultlines are most salient when attributes are aligned and define clear subgroups (Lau & Murnighan, 1998).  When the team is new, faultlines are most likely to form based on demographic attributes.  As team members interact, other attributes such as personality, values, and skills become increasingly influential and may in turn lead to the development of new faultlines (Lau & Murnighan, 2005).  In short, depending on the similarity and salience of team members’ characteristics, a team may have many potential faultlines, each of which may activate.  Active faultlines increase the potential for the team to split into subgroups composed of individuals with similar (aligned) characteristics.  

We propose that the group faultline model can and should be extended to encompass dimensions of cultural diversity and well as the demographic characteristics discussed by Lau and Murnighan.  For example, consider a multinational emergency management operations team composed of two Swedish men and two Bosnian men.  Our results on goal-setting suggests that the Swedes are relatively likely to want to attack the presenting problem head-on and the Bosnians to want to contain it.  Their diversity in norms for goal-setting aligns with their demographic and linguistic diversity.  If the team proceeds without sufficient coordination, this alignment of cultural and demographic sources of diversity may lead to activation of a group faultline.  The likelihood of faultline activation increases for this hypothetical team once team members start providing each other with feedback.  The Swedes would likely become uncomfortable with the Bosnian’s willingness to supply negative feedback.  The Bosnians might become uncomfortable with the persistently upbeat tone of the Swede’s feedback.  The superposition of this dimension of cultural diversity on the existing faultline between their divergent norms for goal-setting might be sufficiently salient to activate the faultline and destroy any semblance of team cohesion.

5.1
Summary

The results reported in this article imply that members of multinational teams who come from different cultures are likely to bring with them cultural norms for team behavior that are similar on some dimensions and different on others.  We hypothesize that alignments of these differences are likely to be loci of group faultlines.  We propose that diversity in goal setting, in task allocation, in making requests, and in giving feedback can align in much the same way as demographic characteristics such as profession, age, and gender.  When dimensions of cultural diversity align, the team is relatively likely to experience friction and to split apart.  Team cohesion is bound to suffer when a group faultline activates.  This proposal is a new idea for group faultline research that deserves further testing.  

It is important to remember that our aim has been to identify prototypical cultural differences in norms for team behavior that may pose barriers to cohesion in multinational teams.  We do not pretend to have provided a map to these four specific national groups.  The particular differences presented here are less interesting than the fact that they can be found so readily.  These six dimensions of cultural diversity should be discussed as general exemplars of the variety of barriers to effective teamwork that are likely to appear whenever multinational teams are formed ad-hoc.  The group faultline model has the promise to explain when and why some multinational teams split apart while others cohere. .
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