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ABSTRACT 
This thesis combines theories from cross-cultural psychology with literature on 
group faultlines to understand cultural barriers to communication and 
cooperation experienced in multinational emergency management teams. The 
aim is to investigate whether the faultline concept is a viable theoretical 
vocabulary for addressing cultural differences in communication and 
cooperation (in the domain of emergency management). Culture is defined as a 
relatively organized system of shared meanings which influences people’s 
cognition, values, behaviors, and so on. Group faultlines are hypothetical 
dividing lines that may split a team into homogeneous subgroups based on 
demographic characteristics. Three papers are included in the thesis, all of 
which investigate various aspects of group behavior in relation to emergency 
management. Results suggest that faultlines can be formed not only by 
demographic characteristics, but also by culturally-driven behavior. The results 
presented in the papers and in this thesis are meant to supply emergency 
management personnel with general knowledge of cultural differences and 
ideas for future ‘cultural awareness’ training. The thesis contributes to the 
scientific community by taking cross-cultural research into the applied domain 
so that its findings can be made relevant to people in multinational 
organizations. 
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1 INTRODUCTION 
With new technology and easier access to other parts of the world it is easy to be in 
contact with people in other cultures. A distant country is only a flight away. For 
emergency management personnel in Sweden, the ease of access and movement 
and its consequences are evident. The Swedish Rescue Services Agency (SRSA) 
now operates outside Swedish borders and frequently participates in international 
relief operations, contributing personnel and knowledge to multinational 
coordination teams. As emergency management turns international, the relief 
teams turn multinational. At the SRSA, much attention is given to international 
exercises and training programs for the personnel engaged in international 
operations. Still much confusion and conflict due to cultural differences within the 
multinational teams is reported back to the SRSA. As a result, cultural issues are 
currently being given much attention.  
During international emergency management operations, people form various 
national and organizational cultures have to work together. The demands on 
efficient and effective coordination and cooperation are high. Not only must an 
emergency be sorted out, all personnel must also represent their home nations and 
contribute to the relief operation requested by the affected country. According to 
Berthlin (2006), a SRSA employee and emergency management veteran, concepts 
such as understanding, overall picture, responsibility, equality, ethics, and morale 
are instilled in the personnel to be practiced during the operations. But do these 
concepts have the same meaning across cultures?  
Emergencies such as the 2005 earthquake in Pakistan and the East Asian Tsunami 
of 2004 have publicly illustrated the importance and need for effective and efficient 
international humanitarian relief operations.  Not only do international relief teams 
need to be sent to the right place at the right time; when in place, they also need 
efficient coordination.  To ensure that these international relief teams can help the 
authorities in the affected region without being a burden on the local resources, 
coordination of the international teams has been the domain of the UN, the 
European Union (EU) or some other legitimate international body.  In response to 
these concerns, the UN has designed the onsite operations coordination center 
(OSOCC) to coordinate relief operations. The OSOCC structure has been adopted 
by the EU and NATO/Partnership for Peace.   
In order to prepare the emergency management personnel for cross-cultural 
cooperation, cultural awareness training is part of their preparations. Personnel are 
trained in multinational teams and receive lectures on culture. But cultural 
awareness training is often perceived as being too general, too specific, or too 
academic (Krajic, personal communication).  
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The results reported in this thesis are meant to generalize to the teams that the 
United Nations (UN) sends out to form its OSOCC, used to coordinate 
international relief teams following extensive disasters. OSOCCs are often set up 
and 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. 
Even though predictions can be made, we cannot know for sure where the next 
emergency will occur. It is difficult to prepare the personnel for a specific culture. 
Instead of instructing emergency management personnel on the general 
characteristics of every nation around our globe, there is a wish for general 
knowledge concerning dimensions along which people from different cultures can 
differ. By preparing the personnel for potential differences, it is assumed that 
cross-cultural cooperation will run more smoothly. This thesis is a link in that 
work.  

1.1 Cross-cultural research 
There is a plethora of studies concerned with cross-cultural differences and 
similarities. In management research and cross-cultural psychology, the usual 
manner to go about such an investigation is to make an in depth study of particular 
cultures, compare them and later map them in some model (e.g. Hofstede, 1980; 
Schwartz, 1992, 1994). I am not trying to map specific cultures. Instead I try to 
find dimensions with the potential for conflict, no matter what culture people are 
from. For some, this might sound too general. I think not. For people working in 
an international and ad-hoc setting, it is probably more valuable to know in what 
general areas conflict may arise than to be buried with information on every culture 
they may encounter during their missions.  
Many areas of research deal with culture. The literature reviewed in this thesis is 
mainly taken from the area of cross-cultural psychology. In the past, researchers 
interested in psychology and management have done a relatively poor job noting 
the difference between cultures. Western theories have been treated as if they are 
universal (Smith, Bond & Kağitçibaşi, 2006). Much discussion within this area 
concerns methodological issues. Not only have researchers been confused 
regarding the unit of analysis, mixing measures of individuals and nations (referred 
to as the ecological fallacy), there have also been serious issues with replicability 
(Hofstede & Hofstede, 2005; Smith & Bond, 1999). Many psychological studies 
conducted in the West have not been replicable in other parts of our world.  
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1.2 Diversity and group faultlines 
The research on diversity in work groups has not produced consistent results 
(Thatcher, Jehn & Zanutto, 2003). Just as there is a multitude of studies that show 
that diversity in work groups leads to increased conflict and poorer performance, 
there are numerous studies that show that diversity leads to decreased conflict and 
improved performance (Thatcher et al., 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.  
Typically, the groups that have been studied were composed of a mix of, 
exclusively, genders or ethnicities or educational backgrounds and so on.  Only 
recently has research been conducted with groups with a mix of several 
characteristics.   
In this thesis, I am investigating a relatively unexplored concept concerning group 
diversity called group faultlines (Lau & Murnighan, 1998). The underlying assumption 
is that group members initially form opinions about each other based on 
demographic characteristics. Groups that can form homogeneous subgroups based 
on demographic similarities are likely to split into subgroups. In turn, a split can 
potentially lead to less cohesion and more conflict within the group (Lau & 
Murnighan, 1998). How and why faultlines are activated needs further empirical 
investigation. This thesis concludes with hypotheses for how the group faultlines 
concept can contribute to the body of cross-cultural research and how faultlines 
can be tested empirically.  

1.3 Aim 
I aim to conduct research that will allow practitioners to mitigate cultural barriers 
to communication and cooperation in multinational teams. The way I have chosen 
to discuss barriers is to use the concept of group faultlines. My research has 
pinpointed dimensions related to communication and cooperation that, if aligned, 
may form faultlines in an emergency management team. These dimensions are 
meant to supply emergency management personnel with general knowledge on 
cultural differences and ideas for future ‘cultural awareness’ training. The scientific 
contribution of this thesis is not that differences between specific cultures have 
been studied and found; rather it is the method for uncovering such differences, 
the vocabulary for explaining their impact on the formation of small multinational 
teams, and its applicability to multicultural interactions everywhere.   
A couple of important decisions have constrained the scope of the studies reported 
in this thesis. The literature on culture is constrained to the area of cross-cultural 
psychology. The reasons for this choice are described in the section on culture and 
cross-cultural research in the frame of reference section.  
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Concerning small groups and teams in relation to culture and faultlines,  this thesis 
is only concerned with the initial phase of a group’s existence during which group 
members know nothing or very little about each other. During this phase of group 
formation, demographic characteristics are important. With time, other factors 
such as personality and personal interests become increasingly important and other 
group processes become important.  
The emergency management training domain was chosen because it is a rewarding 
domain for studying the initial phases of group formation since many emergency 
management teams are formed ad-hoc and on site. 

1.4 Research question 
Is the faultline concept a viable theoretical vocabulary for addressing cultural differences in 
communication and cooperation (in the domain of emergency management)? 
There is a practical and theoretical need for a vocabulary that discusses culture in a 
general manner, and yet is flexible enough to capture the complexity of cultural 
differences. I believe that the answer to my research question is a step on the way 
to finding a vocabulary that can assess, describe and discuss cultural differences in 
small groups and teams in a way that is general, yet specific enough to be 
interesting. The answer to this question should benefit both practitioners and 
academics interested in cultural issues in relation to cooperation.  

1.5 Organization of the thesis 
This thesis has six parts. 1) The first part sets the frame of reference. 2) The 
second part gives an overview of the methods used in the included papers. 3) The 
third part gives a brief overview of the results reported in the included papers. 4) 
The fourth section illustrates how the papers contribute to answering the research 
question. 5) The fifth part suggests hypotheses to be addressed in future studies. 6) 
The sixth part concludes the thesis with some general comments. At the very end 
of the thesis, three papers are included: 
I) Woltjer, R., Lindgren, I. & Smith, K. (2006). A Case Study of Information and 
Communication Technology in Collocated Emergency Training. International Journal 
of Emergency Management, 3 (4), 332-347. 
II) Lindgren, I. & Smith, K. (2006). Using Microworlds to Understand Cultural 
Influences on Distributed Collaborative Decision Making in C2 Setting. 
Conference paper from the 11th International Command and Control Research and 
Technology Symposium , Cambridge, UK, 26-28 Sept. Awarded the Willard S. Vaughan, 
Jr. Best Student Paper Award).  
III) Lindgren, I., Smith, K. & Granlund, R. (2007). Identifying Cross-Cultural Group 
Faultlines. Manuscript. 
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The study reported in papers II and III, Bridging cultural barriers to collaborative decision 
making in onsite operations coordination centers, is a part of the SRSA’s commitment to 
learn more about cultural issues that might pose barriers to teamwork in 
multinational teams. This study is designed to meet the current standards set by the 
cross-cultural psychology community (Smith et al., 2006). Although not directly 
linked to the international work of the SRSA, Paper I also sheds light on important 
issues related to emergency management. Together, they all contribute to 
formulating a theoretical vocabulary for addressing cultural differences in 
communication and cooperation. 
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2 FRAME OF REFERENCE 
First of all, the title of this thesis deserves an explanation in order to set the frame 
for this work. ‘Cultural barriers’ refers to conflicts and misunderstandings based on 
culturally driven differences in expectations and behavior that make cross-cultural 
interaction difficult. In this thesis ‘cooperation’ refers to joint efforts made by two 
or more people and ‘communication’ refers to the interactions, either face-to-face 
or mediated by information and communication technology (ICT), that helps 
cooperation happen.  
This section has three parts. First the unit of analysis is defined, namely the small 
group or team. Second, culture is defined. This second part aims at answering the 
following questions: What is culture? How does culture influence peoples’ 
cognition, communication and decision making behavior? How should culture be 
studied? The third part concerns group faultlines, i.e. hypothetical dividing lines that 
might split a group into homogeneous subgroups. 

2.1 Small groups and teams 
The unit of analysis in this thesis is small groups and teams. There are a wide 
variety of definitions of what a ‘group’ is and what definition should be chosen is a 
matter of the nature of one’s study (Stiwne, 1995). In this thesis, a group is 
perceived as a social system (Stiwne, 1995) that is defined using the words of 
Brown (2000, p. 4):  

“… groups can be categorized as a collection of people bound together by some 
common experience or purpose, or who are interrelated in a micro-social 
structure, or who interact with one another. All these may be sufficient conditions 
to say that a group exists. But perhaps the crucial necessary condition is that those 
same people share some conception of themselves as belonging to the same 
social unit.”  

Since a group can consist of two or an infinite number of people, I must limit the 
definition further for the purpose of this thesis. This thesis deals with small groups 
(approximately up to ten people) and teams of people. A team is usually defined as 
a small group of people in which group members work together to meet a specific 
goal and in which group members have specific roles and competencies that 
complement each other.  
Groups are said to go through various phases, such as the classic forming, storming, 
norming, performing, and adjourning phases formulated by Tuckman in 1965 (Hogg & 
Vaughan, 2002). This thesis is concerned with the initial phase of a group’s 
existence during which group members know nothing or very little about each 
other and behavior is mostly based on expectations and prior experiences. During 
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this initial phase, group diversity plays an important role. Two sources for diversity 
are discussed in this thesis: demographic characteristics and culture. 

2.2 Culture and cross-cultural research 
In order to discuss cultural differences in relation to communication and 
cooperation I give an account of what culture is, how culture influences cognition 
and behavior, and methodological issues regarding cross-cultural research. This 
section has eight parts. I first turn to some of the various definitions of culture. 
The second part gives a brief overview of cross-cultural psychology. Thirdly, I 
discuss common pitfalls in cross-cultural research that are important to keep in 
mind when designing a cross-cultural study. The fourth section discusses 
nationality as a proxy for culture. The fifth section discusses how culture influences 
our fundamental human values. The sixth section discusses culture’s relation to 
cognition and communication. The last section deals with culture’s influence on 
decision making.  

2.2.1 What is culture? 

Considering that the word ‘culture’ can be used to refer not only to literature, arts 
and music, but also to interpersonal differences in management and organizations, 
(e.g. organizational and professional culture) (Hofstede & Hofstede, 2005), the 
frame of reference must be made clear. This review draws mainly on literature on 
cross-cultural psychology, and therefore defines culture as shared attitudes, beliefs, 
values, and standards for action that differ across groups (e.g. national or 
professional groups) and that, in turn, shape action.  
Most people have some conception, drawn from their own culture’s folk 
psychology, of what the concept of culture means (Triandis, 1996).  These ideas 
tend to fall short, however, because upon close inspection, when actually trying to 
define culture, a very complex phenomenon reveals itself.  As a result, there is no 
consensus among researchers on a definition of culture (Smith & Bond, 1999; 
Triandis, 1996).  When reviewing the literature on culture and cultural differences 
in management (Adler, 1997), social psychology (Smith & Bond, 1999), cognitive 
anthropology (Foley, 1997), anthropological linguistics (Duranti, 1997) and other 
related fields, it is clear that there are indeed a large number of diverse definitions 
of culture.   
Here are a few examples:  

“Culture consists of patterns, explicit and implicit, of and for behavior acquired 
and transmitted by symbols, constituting the distinctive achievements 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 
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products of action, on the other, as conditioning elements of future action” 
(Kroeber and Kluckhohn, 1952, p. 181; cited by Adler 1997, p. 14).  

Culture is “an historically transmitted pattern of meanings embodied in symbols, 
a system of inherited conceptions expressed in symbolic forms by means of 
which men communicate, perpetuate, and develop their knowledge about and 
attitudes toward life” (Geertz, 1973, p. 89). 

Culture is “the collective programming of the mind that distinguishes the 
members of one group or category of people from others” (Hofstede & 
Hofstede, 2005, p. 4). 

“Culture is a fuzzy set of attitudes, beliefs, behavioural conventions, and basic 
assumptions and values that are shared by a group of people, and that influence 
each member’s behaviour and each member’s interpretation of the ‘meaning’ of 
other people’s behaviour” (Spencer-Oatey, 2000, p. 4). 

“A culture is a relatively organized system of shared meanings”(Smith & Bond, 1999, 
p. 39). 

Triandis (1996) points out that although there are many definitions of culture, there 
is wide agreement that culture consists of elements shared by those with a common 
language, within a specific historic period, and a contiguous geographic location.  
Among these elements are religious beliefs, customs, and values. These and other 
elements provide standards for perceiving, believing, evaluating, communicating, 
and acting.  Accordingly, any definition of culture must include a set of shared 
standards for action.  In line with Triandis, Duranti (1997, p. 24) argues that   

“A common view of culture is that of something learned, transmitted, passed 
down from one generation to the next, through human actions, often in the form 
of face-to-face interaction, and through linguistic communication.  This view of 
culture is meant to explain why any human child, regardless of his genetic heritage 
will grow up to follow the cultural patterns of the people who raised him”.   

Duranti’s point is that culture is not encoded in our DNA but is propagated by 
interpersonal relations within a given physical and social environment.  In line with 
Duranti, Kim and Markus (1999) point out that the composition of a culture is 
determined by the immediate contingencies of specific sociohistorical 
circumstances and of individual actions. Culture emerges and is sustained by social 
relations within highly specific contexts.   
According to Kim and Markus (1999), cultures should be conceptualized as 
constantly changing, open systems of behaviors, artifacts, attitudes and norms. 
They also consist of institutions that the people within a culture continuously 
reinforce through diverse means of engagement and participation. The institutions 
are also modified or even challenged by the same people who reinforce them. 
Hence, culture is a slowly evolving phenomenon. 
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The many definitions of culture emphasize that culture is something that is created 
by humans and that is made manifest in both physical and social artifacts. 
Examples of physical artifacts that differ along cultures are tools, music, literature, 
architecture. Physical artifacts are dependent on ecology and culture to the extent 
that ecology constrains what is possible to produce and use in material terms and 
culture puts constraints on what is socially acceptable to produce and use. Social 
artifacts are socially produced phenomena that tacitly or explicitly define what 
people can do. Examples of social artifacts are rules (How do you cross the street? 
How do you wait in line? Is it illegal to beat one’s children?), roles (What behavior 
defines manliness? What behavior defines femininity? What constitutes a company 
leader?), relationships (Who is your friend? What are friends’ obligations towards 
each other?).  
To summarize, culture can be seen as (a) a group’s shared/collective attitudes, 
beliefs, behavioral norms, and basic assumptions and values, (b) which influence 
the members’ behavior, actions, thoughts, and artifacts, and (c) which are passed 
down from one generation to the next.  For succinctness, I adopt Smith and 
Bond’s (1999, p.  39) definition and interpret it through the lens provided by 
Triandis and Duranti:  a culture is a relatively organized system of shared meanings.   
Culture can be identified at different levels of aggregation, such as the national, 
organizational, or professional level (Hofstede & Hofstede, 2005). In this review, 
only the national level is addressed. The definition of culture adopted from Smith 
and Bond (1999) is, however, general enough to apply to all levels of analysis.  

2.2.2 Cross-cultural psychology 

Cross-cultural psychology is a relatively new field of research. The field of cross-
cultural psychology started off with a small group of psychologists interested in 
what makes people from different cultures different. One important reason why 
this group of researchers separated from traditional psychology is that traditional 
psychology seldom considers the wider cultural context in its theories. 
Most researchers investigating culture focus on one of two topics:  (1) what people 
have in common across cultures (cultural psychology) or (2) what distinguishes people 
from different cultures (cross-cultural psychology) (Daun, 1999a). Cultural psychology 
focuses on the mutual processes by which everyday interactions between 
individuals reinforce and reformulate our notion of what goes on around us. 
Cross-cultural psychologists differ from cultural psychologist in their preference 
for obtaining separate measures of individuals and the broader contexts in which 
they live, such as nations (Smith et al., 2006). Since my research focuses on 
pinpointing cultural differences in behavior that might pose barriers to efficient 
collaboration in multinational teams, this review deals only with the cross-cultural 
psychology line of research. I now turn to four common pitfalls in cross-cultural 
research that cross-cultural psychologist seek to avoid. 
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2.2.3 Pitfalls in cross-cultural research 

There are four common pitfalls in the conduct of cross-cultural research:  (1) 
ethnocentrism, (2) finding the appropriate unit of analysis, (3) ignoring contextual 
confounds, and (4) replicability.   
The first pitfall, ethnocentrism, is really a problem in all cross-cultural interaction. 
People, including researchers, generally are ethnocentric, i.e., are centered on their 
own group’s values and standards, and have a hard time imagining how people 
elsewhere could think and want things differently.  Basically, most people subscribe 
to the folk psychology that the way they see the world is the way most people see 
the world (Triandis, 1996).  Contemporary psychology reflects this bias when it 
assumes and teaches that theories formulated by Western Europeans and North 
Americans and tested using subjects from their own cultures are universally 
applicable.   
In fact, classic North American and Western European psychological studies 
frequently yield different results when repeated in other parts of the world.  
Examples are the studies by Markus and Kitayama (1991) and Kanagawa, Cross, 
and Markus (2001) on culture and conceptions of the self, others, and relationships 
between the self and others. These studies suggest that people from different 
cultures perceive the ‘self’ in radically different manners. They found that Japanese 
students generally see themselves as being part of a network of relationships with 
other people, which orients them toward social- and situation-centered 
relationships. This means that the ‘self’ changes across situations and relationships. 
‘I’ can therefore be different when with a parent than when with a friend. On the 
other hand, Americans perceive the ‘self’ as something static and tend to be self-
oriented and individual-centered (Weber & Hsee, 2000). This means that ‘I’ do not 
change; only the situation does.  
These results strongly challenge the validity of traditional Western psychology 
theories. According to Smith et al. (2006, p. 9), ethnocentrism can be confronted 
and minimized when researchers “work with others whose socialization yields a 
different but complementary perspective”. Thus, researchers should work in 
multicultural teams and expose themselves to cultural differences in order to 
appreciate and deal with their ethnocentrism. 
The second problem is confusion about the unit of analysis (Smith et al., 2006). In 
cross-cultural research there has been much discussion on whether culture should 
be studied on a group- (nation) or individual level. When studying the culture of a 
group of people (nation-level), the consensual characterization of the group’s 
attitude, values, beliefs, standards for action, norms, and so on, is measured. 
Researchers using a nation as the unit of analysis often collect data from thousands 
of individuals and then use the mean values of the responses. Thus, group-level 
analysis can never focus on or take into account the individual variations that 
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inevitably exist in a culture. Group-level measures of culture are not logically or 
empirically constituted the same way as individual-level (Bond, 2002). Measures 
derived on the nation level should therefore only be used to define the context in 
which individuals are socialized (Smith et al., 2006). If we, however, want to make 
predictions about individuals, then measures derived from individuals are required 
(Smith et al., 2006). The dominant individual-level model of values, Schwartz’s 
configural model of ten value types, is discussed in the next section.  
In the past, researchers have done a poor job noting the difference between group- 
and individual-level measures of culture (Matsumoto, 2003; Smith & Bond, 1999; 
Smith et al., 2006) and fallen victims to what Hofstede (1980) refers to as the 
ecological fallacy (meaning that they confuse individual- and group measures of 
culture). Matsumoto (2003) points out that researchers often treat these two 
culture level measures as being equal, applying measures from a group-level 
theories and measures on individuals. He argues that even though there is, in fact, 
some overlap among the elements that constitute individual- and group- level 
cultures, one must not confuse the two. Matsumoto claims that there are distinct 
differences, for example in relation to how social history, government, politics and 
the law, geography and climate, and socioeconomics influence the production of 
individual- and group-level measures of cultures. Exactly how much of the group-
level culture can be found when studying any given individual from a specific 
culture is not known. According to Matsumoto, a study of the actual overlap 
between the two has never been conducted, due to difficulties measuring all of the 
social and macro forces that influence and form group-level culture. 
To avoid falling into the trap of ecological fallacy, researchers are advised to design 
and conduct studies that focus on specific groups of individuals, on their values 
and behavior, rather than on global culture-level characterizations (Matsumoto, 
2003; Smith & Bond, 1999; Smith et al., 2006).   
The third problem is oblivion to contextual factors.  Most cross-cultural research is 
conducted by scientists with expertise primarily in another content domain (e.g., 
psychology, sociology, management) and who want to extend their research to 
different cultural groups.  Their work tends to explore either cross-cultural 
similarities (generalities) or differences through the lens of their domain.  Studies of 
differences are far more common.  Unfortunately, most studies of differences are 
not theory-based.  Few consider critical contextual factors.  In contrast, studies of 
similarity tend to exhibit a strong theoretical framework that allows for the 
formulation of hypotheses about cross-cultural differences and similarities.  
Unfortunately, once again, few attempt to measure contextual factors.  All too 
often, cross-cultural research emphasizes either the differences between or the 
universality of particular structures, and expresses little concern for potentially 
confounding factors, such as personality and socio-economic situation (Van de 
Vijver & Leung, 2000).   
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The fourth pervasive problem faced by cross-cultural research is (the lack of) 
replicability.  Smith and Bond (1999) argue that precise cross-cultural replication is 
difficult to achieve. Van de Vijver and Leung (2000) refer to replicability as the 
Achilles heel of cross-cultural endeavors.  The likelihood of replicability will 
increase as researchers become aware of their own cultural “glasses”, as they (we) 
place more emphasis on theory testing, and use more sensitive and suitable 
methodological tools, such as (1) designing studies that predict differences and 
similarities across social contexts and (2) conducting studies in a manner that 
affords valid assessment of key contextually-dependent variations in behavior (Van 
de Vijver & Leung, 2000). To be able to achieve successful replication, researchers 
from the cultures involved need to consult each other to make sure that the same 
thing is measured across the cultures.   

2.2.4 Nationality as a proxy for culture 

Researchers focusing on culture not only find it difficult to agree on a definition of 
culture, but also struggle to achieve consensus on how to distinguish one culture 
from another.  How much difference must there be between two cultural groups 
before they can be said to be truly different?  According to Smith and Bond (1999), 
there is no one answer to that question.  Once again, there are many answers.  
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, researchers within cross-cultural psychology take the easy 
way out by defining a cultural group on the basis of nationality.  As a general rule, 
people from the same country 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 country.  Differences found between any two countries might also be 
found between carefully selected subcultures within any one country.  There is also 
the risk of assuming a homogeneity that does not exist, i.e. assuming that a country 
is free from variation, conflict, and disagreement (Smith & Bond, 1999). 
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, the diversity of group members’ demographic 
background becomes very 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 
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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 
the group as possible. When for example comparing two cultural groups of the 
same profession, one must also make sure that the prerequisites for membership in 
that profession is the same in both cultures.  

2.2.5 Culture and values 

This section discusses culture and values, by reviewing the influential work of Gert 
Hofstede (1980) and Shalom H. Schwartz (1992; 1994) to illustrate how values can 
be studied. 

Hofstede’s cultural dimensions 

In 1980, organizational sociologist Gert Hofstede published his book Culture’s 
Consequences which discussed a study that is still considered impressively extensive. 
He collected questionnaire responses from more than 100 000  individuals from 
around the world. The respondents were all working in the marketing and servicing 
divisions of a multinational corporation (IBM). The questionnaires concerned 
various aspects of employees’ work experience that could be tied to fundamental 
human values. From this material, Hofstede was able to make comparisons across 
countries. In his first analysis, 40 countries were compared (Smith & Bond, 1999). 
Later, several more were included in the study and together with other researchers’ 
replications of Hofstede’s study, the study now includes more than 60 nations 
(Hofstede & Hofstede, 2005). 

Cultural dimensions 

Based on the data collected at IBM sites around the world, Hofstede identified 
four different bipolar cultural dimensions; (1) Power Distance; (2) Uncertainty 
Avoidance; (3) Individualism/Collectivism; and (4) Masculinity/Femininity. These 
four core dimensions of human values are presented in Table 1.  Definitions are 
taken from Smith and Bond (1999, p. 45). 
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Table 1: Hofstede's four core dimensions 

Dimension  Explanation 

Power distance:   The amount of respect and deference between those in superior and 
subordinate positions.  High rankings (low numbers) indicate the 
expectation of considerable deference.   

Uncertainty 
avoidance:   

A focus on planning and stability to deal with life’s uncertainties.  High 
rankings indicate a strong emphasis on stability.   

Individualism/ 
Collectivism:   

Individualism: One’s identity is defined by personal choices and 
achievements.  In contrast,  

Collectivism: One’s identity is defined by the character of the collective 
groups to which one is more or less permanently attached.   

High rankings reflect high individualism.   

Masculinity/ 
Femininity:   

Masculinity emphasizes achievement.   

Femininity emphasizes interpersonal harmony.   

High rankings indicate an emphasis on achievement.   

Power distance refers to the different weights cultures put on status consistency, in 
areas such as prestige, wealth, and power. In other words, power distance deals 
with human inequality, often formalized in boss-subordinate relationships. People 
in cultures with low ranking on power distance expect all people to have equal 
rights. Hierarchy implies an inequality of roles, established for convenience. In 
these cultures, older people are neither feared nor respected (due to age) and 
powerful people are expected to try to look less powerful than they are. In cultures 
with high ranking on power distance subordinates and superiors are perceived as 
being different kinds of people. Hierarchy is a sign of existential inequality. Older 
people are both respected and feared. People with power are expected to look as 
powerful as possible.  
Uncertainty Avoidance refers to a focus on planning and stability to deal with life’s 
uncertainties.  People in cultures with low ranking on uncertainty avoidance accept 
the uncertainties inherent in life relatively easily and take each day as it comes. 
They believe in their own ability to influence their lives, their superiors and the 
world. Furthermore, in these cultures, people are willing to take unknown risks, are 
comfortable with ambiguity and chaos, and are open to change and innovation. In 
contrast, in cultures with high ranking on uncertainty avoidance, the uncertainties 
inherent in life are perceived as a continuous threat that must be fought. These 
cultures emphasize conservatism, law and order. People in high uncertainty 
avoidance cultures tend to feel powerless toward external forces and take risks only 
if they are known. High uncertainty avoidance reveals itself in behaviors that seek 
clarity and structure.  



 
 

 
15 

Individualism/Collectivism are two poles of one dimension. Individualism refers to an 
identity that is defined by personal choices and achievements. In individualistic 
cultures a person is expected to take care of only his/her immediate family and to 
emphasize individual independence, initiative and achievement. Identity is based in 
the individual; there is a strong sense of ‘I’. In contrast, in collectivistic cultures, a 
person’s identity is defined by the character of the collective groups to which 
he/she is more or less permanently attached. People in collectivistic cultures are 
born into extended families which protect them in exchange for loyalty. In 
collectivistic cultures a person is expected to take care of his/her extended family. 
Thus, there is a “we” consciousness; identity is based in the social system.  
Masculinity/Femininity. This dimension refers to what implications the biological 
differences between the sexes should have for the emotional and social roles of the 
genders. In masculine cultures there is considerable emotional and social role 
differentiation between the genders. There is an ego orientation which stresses 
what you do; what you achieve. Men should be assertive and ambitious. Women 
should be modest, but may elect to be assertive and ambitious. In feminine cultures, 
however, there is minimal emotional and social role differentiation between the 
genders. Rather than focusing on what you do, there is focus on who you are. 
There is an emphasis on interpersonal harmony. Both men and women should be 
modest. 
Hofstede (1980) managed to provide an empirical mapping of the world’s major 
nations across these four dimensions of culture. He also integrated these results 
with previous theory and data about national cultures, dimension by dimension 
(Bond, 2002). While Hofstede’s study and his dimensions are informative, it must 
be kept in mind that his characterizations of national cultures are founded on 
averages calculated from thousands of individuals. His analysis of cultural 
differences can therefore be said to be valid for nations but not for any specific 
individual in a nation (Bond, 2002; Hofstede, 1980; Smith & Bond, 1998). This is a 
perfect example of a group-level measure. 

Critique of Hofstede 

Hofstede has been criticized for several aspects of his study. First, he has been 
criticized for his selection of respondents. All participants worked for IBM, a 
company which is said to have a rather specific organizational culture (Smith & 
Bond, 1998) which the company most probably tries to instill in all offices, 
regardless of where in the world they are situated. In addition, all respondents 
worked within the marketing and servicing divisions and can hardly be seen as a 
representative sample of their cultures. Furthermore, the questionnaire items that 
lay the foundation for Hofstede’s dimensions were a part of IBM’s employee 
survey and were not designed for cross-cultural comparisons specifically. But, due 
to the matched groups of participants, he managed to keep the demographic 
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diversity low and therefore managed to find differences based largely on the 
respondents’ nationality (Smith & Bond, 1998).  

Replications of the cultural dimensions 

Hofstede argued that behavior across nations can be described and explained with 
his four dimensions. This idea has been taken on by researchers from a plethora of 
scientific fields and has spawned a variety of studies that have been able to replicate 
Hofstede’s cultural dimensions (e.g. Merritt, 2000). Merritt’s replication was 
conducted in the context of airline pilots’ work and culture. She found, in line with 
Hofstede’s work, that national culture exerts an influence on cockpit behavior over 
and above the professional culture of pilots.  
A replication study made in East Asia by Michael Bond and colleagues (Hofstede 
& Hofstede, 2005) using the Chinese Value Survey gave evidence for a fifth 
dimension: Long- and Short-Term Orientation. The dimension expresses to what extent 
virtuous living is a goal, independent of any religious justification. It is also related 
to the ability to solve well-defined problems. Long-term orientation stands for the 
fostering of virtues directed toward future rewards – in particular, perseverance 
and thrift. Hence, delayed gratification of needs is accepted. Short-term orientation 
stands for the fostering of virtues related to the past and present – in particular, 
respect for tradition, preservation of “face” and fulfilling social obligations. 
Immediate gratification of needs is expected (Hofstede & Hofstede, 2005). 
Hofstede (2001) has expended his framework to include this fifth dimension. 
The most commonly replicated and extensively scrutinized dimension seems to be 
the individualism – collectivism dimension. Recently, there have been discussions about 
whether or not it is fruitful to perceive cultures in this sense (Bond, 2002; Van de 
Vijver & Leung, 2000). Bond (2002) argues that much of the confusion regarding 
individualism-collectivism is the product of researchers who have fallen victims to 
the ecological fallacy. In spite of clear instructions from Hofstede not to apply his 
cultural dimensions to analyses of individuals, many researchers do when trying to 
replicate Hofstede’s dimensions and apply them in new contexts. Like all of 
Hofstede’s dimensions, individualism/collectivism is a group level construct that 
cannot be used to infer or predict an individual’s values of behavior. 

Schwartz 

In the last 20 years, Shalom Schwartz (1992, 1994) has become a central figure in 
theoretically-grounded cross-cultural psychology. Schwartz roots his study of 
values in a framework of human evolutionary needs (Schwartz & Bilsky, 1987, 
1990) and defines values as “desirable trans-situational goals, varying in 
importance, that serve as guiding principles in the life of a person or other social 
entity” (Schwartz, 1994, p. 21). According to Schwartz, values (1) serve the 
interests of some social entity, (2) can motivate action, (3) function as standards for 
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judging and justifying action, and (4) are acquired “both through socialization to 
dominant group values and through the unique learning experiences of individuals” 
(ibid).  
Schwartz identified in the previous literature a set of 57 human values (e.g., 
creativity, curiosity, pleasure, wealth, and health) each of which had been noted in 
more than one culture.  He developed a survey instrument that he and his 
colleagues have used to collect data from individuals from more than 50 national 
cultures. In contrast with Hofstede’s study, this method assesses value structures at 
the individual-level of analysis.  
The survey asks respondents to rate each of the 57 values “As a guiding principle 
in my life,” using the nine-point scale shown in Figure 1.  The –1 is unusual but 
highly useful.  It allows respondents to indicate a “negative” value – a value they 
seek to avoid expressing or promoting through their choices and behavior.   
 

Opposed
to my 
values

Of supreme
importance

Very
important

ImportantNot
important

-1             0             1              2              3             4              5             6              7

 
Figure 1: The 9 point response scale used in the Schwartz value survey.  The extreme 
scores (-1 and 7) are used to anchor the ratings. 

From the participants’ responses to the 57 values, Schwartz found that the 
interrelationships of the values formed ten value types. When assigning names to 
the value types, Schwartz was guided by a theoretical framework claiming that 
values reflect three universal human requirements: 1) biological needs, 2) needs for 
social coordination, and 3) need for group welfare and maintenance (Smith et al., 
2006). The ten value types are presented in Table 2. 
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Table 2: Schwartz's 10 value types (definitions taken from Schwartz (1994)). 

Value type Description 

Self direction Independent thoughts and actions; autonomy and independence. 

Stimulation The organismic need for variety, excitement, novelty, and challenge. 

Hedonism Pleasure or sensuous gratification for oneself. 

Achievement Demonstrating competence to obtain social approval; the focus is social 
esteem. 

Power Attainment of social status and prestige, and control or dominance over 
people and resources; the focus is social esteem. 

Security Safety, harmony, and stability of society, of relationships, and of self. 

Conformity Self-restraint in everyday interaction; restraint of actions, inclinations, 
and impulses likely to upset or harm others and violate social 
expectations or norms. 

Traditions Respect, commitment, and acceptance of the customs and ideas that 
one’s culture or religion impose on the individual. 

Benevolence Concern for the welfare of close others. 

Universalism Understanding, appreciation, tolerance and protection of the welfare of 
all people and for nature. 

Schwartz set out not only to identify these universal value types, but also to specify 
the dynamic relations among the types. In order to do this, he analyzed his data 
using Smallest Space Analysis, a scaling technique that represents values as points in a 
multidimensional space. The distance between the points (values) represent their 
empirical relations. The more similar two values are, the higher their correlation 
and, in turn, the closer they are in space.  
The smallest space analysis revealed that the ten value types form a configural 
model, reproduced in Figure 2. The circular shape of the model is explained by the 
fact that, even though the theory discriminates among value types, the values 
actually form a continuum of related motivations where adjacent value types share 
motivational features for the individual. The motivational differences between 
value types are continuous rather than discrete, with more overlap in meaning near 
boundaries of adjacent value types. In other words, adjacent value types are 
proposed be to be most compatible and those on opposite sides of the circle to be 
in most conflict. For example, those individuals who endorse universalism as the 
guiding principle in their life are not likely to be compatible with those who see 
power as the guiding principle in their lives. The location of tradition outside of 



 
 

 
19 

conformity implies that these two types share the same motivational goal, that is, 
the subordination of the self in favor of social expectations.  
The Schwartz model has been tested innumerable times since its initial publication.  
With few exceptions (e.g., certain regions in China), individuals in all literate 
cultures appear to implicitly distinguish the 10 value types when assessing the 
importance of specific values as guiding principles in their lives. The model 
represented by the circle in Figure 2 appears to be an exhaustive and near-universal 
classification of motivational values. Schwartz and others have used the instrument 
and the configural model of value types to explore and explain cross-cultural 
differences in a host of domains and applications.   

Benevolence

Universalism

Conformity

Tradition

Security
Power

Achievement

Hedonism

Stimulation

Self-Direction

 
Figure 2: The configural model of the structure of core human values. The circle 
represents the interrelationship between the ten value types. (From Schwartz, 1992, 1994). 

The ten value types can also be perceived as two bipolar dimensions (see Figure 3). 
One dimension is openness to change versus conservation. On the one side of the 
dimension, openness to change, novelty and autonomy are strived for. On the 
other side, conservation, tradition and conformity are prevailing values. The other 
dimension, self-transcendence versus self-enhancement, contrasts cooperation with others 
for the collective good against individual striving for individual gain.  
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In contrast with Hofstede’s dimensions, the Schwartz model uses the natural 
variability between individuals’ answers as a source of explanatory power.  His 
model also provides a basis for generating hypotheses that link responses to his 
value survey to performance measures (dependent variables).  
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Figure 3: The configural model of the structure of core human values.  This second circle 
illustrates how two dimensions are embedded in the configural model. (From Schwartz, 
1992, 1994). 

2.2.6 Culture’s relation to cognition and communication 

Culture affects us in a fundamental way that is often difficult to verbalize, but that 
does not mean we cannot see or study the influences. Culture is tightly coupled to 
cognition and communication. In fact, Hutchins (1995, p. 354) argues that culture 
is a “human cognitive process that takes place both inside and outside the minds of 
people”, that is, our thoughts and actions are shaped by and mediated through our 
surroundings and the artifacts we use, and vice versa. An example mentioned 
earlier is Markus and Kitayama’s (1991) study of how our subjective experience of 
the ‘self’ differs across cultures. These differences in self-perception lead us to 
think differently, to interpret behaviors of others and express and experience 
emotions differently, and to strive for different types of social relationships with 
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others (Smith et al., 2006). As another example, Kim and Markus (1999) found that 
simple abstract geometrical figures were perceived differently by European 
Americans and East Asians (from Korea, Hong Kong, Taiwan and China) and 
concluded that cultural values “are appropriated by individuals as their own ideas 
and preferences, and these ideas and preferences influence the perception even of 
simple abstract figures.” (p. 790). It is therefore relevant to understand how culture 
is related to cognition and communication. Illustrating how culture influences and 
is influenced by cognition and communication can facilitate the analysis of how 
culture can pose barriers to collaboration and decision making.  
How culture influences cognition can partly be revealed by studying language and 
communication. Discourse is often used as the unit of analysis when investigating 
culture’s impact on communication and cognition. The overlap in semantic content 
between languages is extensive. It can even be argued that most of the things a 
person could want to say can be said in any language (Foley, 1997). If one wants to 
see if the culture/languages used by two different groups of people influences their 
cognition in different ways, one can therefore look for words or topics where there 
is no semantic overlap. An example of a study of how language and cognition are 
intertwined is Boas’ famous discussion of the Eskimos’ many words for snow (see 
Foley, 1997). Boas was active during the first half of the twentieth century and was 
one of the anthropologists that founded what we today call linguistic relativity. He 
argued that cognitive capacity does not vary across cultures and that all languages 
are equally sufficient (insufficient) for the expression of thought. From this 
assumption it follows that any differences in linguistic sophistication between 
languages and cultures do not reflect cognitive differences, but only differences in 
emphasis in different cultures (Foley, 1997). Boas reasoned that Eskimos have a 
plethora of expressions to describe snow, which in turn influences how they 
perceive snow. In cultures that live in climates where there is no snow, there is only 
a few or perhaps no words to describe snow. Compared to Eskimos, people in 
cultures with few of no words for snow are therefore likely to perceive and think 
differently about snow if faced with it. Thus, there is a tight relationship between 
the environment and culture we live in, how we perceive information, the words 
we use, and how we think. 
A striking example of how culture influences cognition through language is in the 
conception of space and spatial relations. In current cognitive science it is often 
argued that spatial conception is strongly influenced by innate, biologically based 
universals and therefore is more or less the same in all languages and cultures. 
During the last twenty years, however, research has shown that these claims are 
false (Foley, 1997). It has been demonstrated that there are at least two different 
ways to conceive and refer to spatial relationships: (1) in relative, egocentric terms 
like left – right, up – down, front – back -  tied to body orientation; or (2) in absolute 
terms, fixed in geographical space, such as uphill – downhill, east – west. According to 
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Foley (1997, p. 228) “These variations in linguistic description are systematically 
related to differences in cognition. Speakers of languages with relative terms 
regularly perform differently in psychological tests than do speakers of languages 
with absolute terms”. 
Innumerable studies have compared communication patterns across cultures (see 
e.g. Di Luzio, Günthner & Orletti, 2001; Blum-Kulka, House & Kasper, 1989) and 
found obvious cultural influences on communication. Not only do we have 
different languages, but also different communication styles. There is evidence of 
significant differences in gesturing across cultures (Smith et al., 2006). Turn-taking 
also differs remarkably between cultures. For example, Swedes are known to 
quietly listen to the speaker and wait for their turn to talk (Daun, 1998; 1999b). It is 
impolite to interrupt a speaker and interest about what the speaker is saying is 
displayed through silent attention. In the Swedish language there is an expression 
called “att tala i munnen på någon annan” (to speak in someone’s mouth) which means 
to speak simultaneously with someone else. To speak simultaneously with another 
speaker is considered very impolite and is something Swedish children learn at an 
early age not to do (Daun, 1998; 1999b). Swedes, amongst others (e.g. Finish 
people, Navajos in North America), are widely known for being quiet people and 
for appreciating silence and solitude. In contrast, many south European cultures 
(e.g. Spaniards, Bosnians, Italians) encourage lively discussions where turn taking is 
less organized than in Swedish conversations and where the listener often shows 
his/her interest through talking aloud together with the speaker. In these cultures, 
there is no such expression as the Swedish ‘to speak in someone’s mouth’, because 
that is simply how they are comfortable talking. It is therefore not impolite; on the 
contrary, it can be impolite to listen quietly. A quiet listener signals boredom. This 
does not mean that Southern European people like to communicate more than 
Scandinavians, it just means that these cultures have diverse communication styles 
in which participation and interest is displayed very differently (Daun, 1998). These 
examples characterize Swedes and Southern Europeans generally and do not 
necessarily apply to specific individuals, but even so, they illustrate how conflicts in 
multicultural groups could arise. Consider a group of Swedes and Spaniards asked 
to work together with no prior experience of each other’s cultures. Their different 
communication styles would much likely initially pose barriers to efficient 
cooperation, since each might perceive the other’s communication style as insulting 
or rude. To conclude, Smith et al. (2006, p 171) argue that “successful 
communication rests on shared assumptions about politeness, how to handle 
threats to face, and the transience or permanence of particular relationships”.  

2.2.7 Culture and decision making 

As we have seen above, people across different cultures differ in how they perceive 
their world, how they communicate with each other and what they value in life. 
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These factors are very likely to influence decision making styles and strategies in 
multiple ways.  
There is a large body of research on cross-cultural psychology. There is also a large 
body of research on decision making (within cognitive psychology, social 
psychology, industrial and organizational psychology and economics). But there 
has been very little research that investigates decision making across cultures 
(Weber & Hsee, 2000). Many researchers seem to appreciate that culture can 
influence decision making, but few investigate how culture actually does influence 
decision behavior. Ignoring culture’s influence on decision making seems to be the 
rule rather than the exception.  
Weber and Hsee (2000) have conducted a review of the literature on cross-cultural 
investigations of decision making behavior, focusing on probability judgments, risk 
perception, risk preference, and the use of different modes of decision making. 
Their extensive review indicates that cultural differences can be found in all these 
four topics. Even though the research within this area is still in its cradle and 
somewhat inconclusive (Weber & Hsee, 2000), we can still learn a lot from the 
studies conducted. 
Studies concerned with probability judgments have repeatedly found that people in 
general are overconfident. An interesting result is that respondents in Asian 
cultures, often China, show evidence of strikingly higher degrees of overconfidence 
in their knowledge than respondents in other cultures (Yates, Lee, Shinotsuka, 
Patalano & Sieck, 1998; Yates, Lee & Shinotsuka, 1996). Concerning risk 
perception, there are cultural differences in what people conceive as risks, which in 
turn influences decision making. According to Douglas and Wildavsky (1982) every 
culture chooses its risks and ignores others. This is also reflected in how people 
prefer to avoid certain risks and not others (Weber & Hsee, 2000). 
Strohschneider and Güss (1999) investigated strategic aspects of complex and 
dynamic problem solving, comparing German and Indian students. They found 
that the German students used a more active and control-oriented strategy and 
committed fewer strategic and tactical error than did the Indian students. The 
differences were ascribed to cultural differences in exposure to individual and 
independent problem solving. The German students were accustomed to make 
decisions themselves; the Indian students were not. Based on their results, 
Strohschneider and Güss (1999, p. 250) warn against ethnocentrism in decision 
making research: “Doing research in a monocultural fashion makes it impossible to 
differentiate strategic knowledge from the underlying processes and leads to 
theories of problem solving that are highly specific for the single culture”. Similar 
thoughts are expressed by Chu, Spires and Sueyoshi (1999) and Chu, Spires, Farn 
and Sueyoshi (2005). These two studies compared how respondents from different 
cultures apply decision processes and use decision aids. The first study investigated 
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decision making with American and Japanese students; the second study used 
Taiwanese and Japanese students. Results showed not only that the participants 
from different nations (cultures) used differing decision processes, such as 
weighing alternative choices, information seeking, and willingness to accept trade-
offs.  They also used decision aids differently. This illustrates the dangers of 
exporting Western theories and assuming that decision processes are universal.  It 
also illustrates that two neighboring cultures may not be alike.  
Mann et al. (1998) investigated how decision making strategies across Western and 
East Asian samples differed. They argue that what may differ across cultures is a 
set of factors that determine who makes the decision as well as the values and 
interests served by the decision. These factors include:   

(1) the authorities and entities invested with responsibility and control over 
decision making, as well as sources of expertise and advice, 

(2) whether it is an activity for the individual or the group, 
(3) the spheres in which individuals have freedom of choice, and 
(4) ideological principles and societal values that underlie decision rules and 

criteria for choice 
According to Mann et al. (1998) similarities and differences in roles, rights and 
responsibilities of the individual in decision making has received little attention in 
the cross-cultural literature.  
Even though differences in decision making styles can be found, Mann et al. (1998, 
p 326) propose that “despite apparent differences in complexity of decision 
problems across cultures, the core issues are essentially the same – fulfillment of 
human needs, protection of the individual, promoting group survival, and 
maintenance of community norms and standards”. One must therefore be careful 
not to put too much emphasis on the small differences found. A related issue is 
that of the limited sampling used in the studies reviewed by Weber and Hsee 
(2000). In nearly all studies, the respondents come from America and/or East Asia. 
There is relatively little applied decision making research conducted on people 
from other parts of the world. It is therefore not a surprise that Weber and Hsee 
conclude their article emphasizing the need for further research within the area.  
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2.3 Group diversity and faultlines 
When working in multinational teams, group diversity is an important issue. The 
term ‘group diversity’ typically refers to the degree to which members of a 
group/team have different attributes such as gender, nationality, ethnicity, 
profession, and educational background.  Assuming that people are attracted to 
people who are similar to themselves (Byrne, 1971), these categorizations are 
thought to provide the foundation on which we interact and cooperate.   
Lau and Murnighan (1998) introduced a concept called group faultlines to facilitate 
understanding and to explain the impact of diversity on the effectiveness of work 
groups.  They argued that any analysis of diversity must go beyond the 
consideration of single characteristics, such as nationality, in isolation and 
investigate the effects of multiple characteristics and their interrelationships.  Their 
article was the first to present a model for analyzing several characteristics 
simultaneously and 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 group into 
subgroups based on several characteristics simultaneously.  According to Lau and 
Murnighan (1998), to understand a team and its dynamics, it is important to 
consider not only several characteristics at once but also the alignment of those 
characteristics.  The faultline model maintains that an alignment of characteristics 
can encourage a group to split into subgroups.  Further, multiple, cross-cutting 
alignments can encourage the development of a number of potential subgroups.   
The first faultline model (Lau & Murnighan, 1998) focused mainly on faultlines 
based upon demographic characteristics such as sex, race, and age.  Although 
group members can categorize themselves in many different ways, they can rarely 
deny or hide their demographic attributes, especially those physical characteristics 
that stand out.  For better or worse, these visually evident features contribute 
strongly to the initial impressions formed by others.  When the group is new, 
faultlines are most likely to form based on demographic attributes (Lau & 
Murnighan, 1998).  As the group interacts, other attributes such as personality, 
values, and skills will become increasingly influential and may in turn lead to the 
development of new faultlines (Dyck & Starke, 1999;  Lau & Murnighan, 2005).  In 
short, depending on the similarity and salience of group members’ attributes, 
groups 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) attributes.   
According to the model, the strength of group faultlines depends on three 
compositional factors: (1) the number of individual attributes apparent to group 
members, (2) their alignment, and, as a consequence, (3) the number of potentially 
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homogeneous subgroups.  Faultlines are weakest when attributes are not aligned 
and multiple subgroups can form (Lau & Murnighan, 1998).  Lau and Murnighan 
(1998) hypothesized that groups with strong faultlines were relatively likely to split 
into subgroups.  Further, they proposed that the rift, when activated, would likely 
become a source of friction and conflict that would reduce performance and group 
coherence. 
The four hypothetical groups in Table 3 are designed to sketch demographic 
diversity and faultlines.  Where there is minimal (Group 1) or extreme diversity 
(Group 4) in a group, members have only the group as such in common during the 
initial phase of their cooperation.  In Group 1 all participants seem to be alike 
while in Group 4 they seem to have nothing in common that could become aligned 
and lead the group to split into subgroups.  With repeated interaction, other 
attributes may align to lead either group to split into subgroups.    
The second group in Table 3 consists of young students with different genders and 
nationalities.  Because there are only two sexes and two nationalities, the diversity 
of the group is relatively low.  Nevertheless, the diversity that exists suggests that 
the group may be cut by two weak faultlines.  One aligns the characteristic gender, 
the other nationality.  Depending upon which characteristic is the more salient to 
the group, one of the other of these faultlines might be activated and foster the 
formation of two subgroups.   
The third group could split into two subgroups that differ along all four 
characteristics - ethnicity, gender, profession, and age.  The two teachers are older 
Swedish men and the two students are younger Iranian women.   The differences 
in all four characteristics make the group moderately diverse.  Their sharp 
alignment defines one very strong faultline.  Lau and Murnighan (1998) argue that 
this is the type of group in which a faultline is most likely to activate, split the team 
into subgroups, and cause friction and conflict.  One implication of this claim is 
that faultlines are most likely to form in groups of moderate, rather than high, 
diversity.   



 
 

 
27 

Table 3: Illustration of faultlines and potential subgroup formation.  The groups are 
ranked according to diversity (inspired by Lau & Murnighan, 1998). 

Group 1 Student 
Man  
20 
Swede 
 

Student 
Man  
20 
Swede 

Student 
Man  
20 
Swede 

Student 
Man  
20 
Swede 

Minimal diversity. 
No faultline. 

Group 2 Student 
Man  
20 
Pakistani 
 

Student 
Man  
20 
Swede 

Student 
Woman 
20 
Swede 

Student 
Woman 
20 
Pakistani 

Low diversity.  
Two faultlines:  
Moderate  faultline 
strength. 

Group 3 Teacher 
Man 
50 
Swede 
 

Teacher 
Man 
55 
Swede 

Student 
Woman 
31 
Iranian 

Student 
Woman 
35 
Iranian 

Moderate diversity.  
One very strong 
faultline. 

Group 4 Student 
Woman 
20 
Swede 
 

Teacher 
Man 
30 
Bosnian 

Nurse 
Woman 
65 
Iranian 

Fireman 
Man 
50 
Indian 

High diversity. 
Many very weak

 faultlines.
 

 
Since the introduction of the first faultline model several researchers have accepted 
Lau and Murnighan’s (1998) challenge to conduct empirical tests of the impact of 
faultlines and of faultline strength on group work.  The original article 
hypothesized that groups with strong faultlines are more likely to split into 
subgroups and that a rift would reduce both performance and group coherence.  
The tests, however, suggest that the relationship between faultlines and 
performance is not as linear and straightforward as predicted.   
One of the first empirical tests of the faultline model was conducted by Thatcher 
et al. (2003).  They developed an analytical tool to measure faultline strength.  Their 
data suggest that the effect of faultlines on inter-group conflict and on group 
cohesion and performance traces a curvilinear (U-shaped) curve like that shown in 
Figure 4.  Groups with either very weak or strong faultlines (e.g., Groups 4 and 3, 
respectively, in Table 3) experienced more conflict and lower morale and 
performed less well than homogeneous groups (Group 1) or groups with 
moderate faultline strength (Group 2).   
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Performance

Faultline Strength

Moderate

Conflict Morale,

High

High

Low

Low

V. weak Strong

 
Figure 4: Diagram illustrating the U-shape of the relationship between faultline strength 
and conflict / performance/morale. 

According to Thatcher et al. (2003), a possible explanation of the curvilinear 
relationship between faultline strength and performance is that some of the 
members of a group with moderately strong faultlines are likely to belong to more 
than one subgroup.  As team members move between the various subgroups they 
may create a communication link and thereby improve communication across 
subgroups.  As a result, the group as a whole can experience less process and 
relationship conflict and higher levels of morale and group performance.  Thatcher 
et al. (2003, p. 233) conclude that “… diversity in and of itself is not negative; it is 
the composition and arrangement of the diversity among members that ultimately 
influence group process and performance”.   
These results are in line with earlier research by Early and Mosakowski (2000) who 
investigated hybrid team cultures in transnational teams in three separate studies 
and found that moderate levels of heterogeneity (strong faultlines) rather than low 
or high levels led to poorer performance. 
Molleman (2005) investigated whether faultlines based on demographic 
characteristics, abilities, and personality traits affect team functioning and found 
that strong demographic faultlines have negative effects on cohesion and lead to 
more conflicts.  In addition, strong faultlines are especially detrimental to team 
functioning when team members expect to work autonomously. 
Recently, Lau and Murnighan (2005, p. 654) conducted a field experiment that 
showed that members of strong-faultline groups “identified socially not with the 
group as a whole but with their demographically similar subgroups”.  This social 
identification in turn led to affect- and process based biases, that is, led people to 
view members of their own sub-group as more likeable and competent.  Lau and 



 
 

 
29 

Murnighan also showed that work-related communication differed between weak- 
and strong-faultline groups, where weak- to moderate-faultline groups were 
particularly effective. 
Few studies seem to have covered the events that actually activate group faultlines 
and produce a rift that has the potential to split the group into subgroups.  In their 
original article, Lau and Murnighan (1998) hypothesized that it is the nature of the 
group’s task that is the most likely trigger in a well-established group.  Dyck and 
Starke (1999), however, found that conflicts and fragmentation in groups whose 
members knew each other well were activated by outside events such as the 
introduction of important new group members.  The new members introduced 
ideological rather than demographic faultlines.   
To sum up the research on diversity and faultlines, it is clear that diversity is 
difficult to handle from a methodological point of view.  The early research on 
diversity relied on overly simple measures of diversity, resulting in inconsistent 
results.  The faultline research is still in its cradle and also suffers from some 
inconsistency regarding its results (Li & Hambrick, 2005), perhaps because of the 
immaturity of the theory itself or the use of too complex measures of diversity.  It 
is, however, obvious from the faultline research conducted so far that team 
diversity can be beneficial for teams when the differences and similarities in the 
team are aligned in a way that makes overlap between potential subgroups possible 
(Thatcher et al., 2003).  
The teams in Table 4 have five team members to illustrate overlap between 
subgroups.  In Group 1 there is minimal diversity and no faultline.  If this group 
were to split into subgroups, the split would probably be due to personal interests, 
ideology, or personality traits. Group 2 is an example of how an individual can 
belong to several subgroups. The Bosnian fireman can interact with his 
countrymen and he can also relate to the Swedes since they, too, are firemen.  One 
can imagine how the one Bosnian fireman could become a conduit for information 
flow between the Bosnian physicians and the Swedish firemen.   
Group 3 has one very strong faultline with four alignments:  profession, sex, age, 
and nationality.  It is likely that this group will split into two subgroups.   
There are several very weak faultlines in group 4:  there are two professions, two 
sexes, two generations, and three nationalities.  The group could split along any 
one of these potential rifts.  Nevertheless, everyone has something in common 
with everyone else making it relatively unlikely that any one faultline would rupture.  
For instance, the group could split based on gender, but then the two female 
physicians would still have the same profession and age as the one Bosnian man.  
Although the Indian man’s nationality is unique, he and the Swedish man share a 
profession and are the same age.  The multitude and weakness of faultlines 
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suggests that, if subgroups were to form, the boundaries between them would 
likely be quite fuzzy. 
Table 4: Potential faultlines.   

Group 1 Fireman 
Man  
29 
Swede 
 

Fireman 
Man  
35 
Swede 

Fireman 
Man  
32 
Swede 

Fireman 
Man  
31 
Swede 

Fireman 
Man  
37 
Swede 

Minimal 
diversity.  
No faultline. 

Group 2 Physician 
Man  
35 
Bosnian 
 

Physician 
Man  
30 
Bosnian 

Fireman 
Man 
29 
Bosnian 

Fireman 
Man  
32 
Swede 

Fireman 
Man  
35 
Swede 

Low diversity. 
Two faultlines 
with moderate 
strength. 

Group 3 Fire chief 
Man 
50 
Swede 
 

Fire chief 
Man 
55 
Swede 

Press 
officer 
Woman 
31 
Pakistani 

Press 
officer 
Woman 
31 
Pakistani 

Press 
officer 
Woman 
35 
Pakistani 

Low diversity.  
One very 
strong 
faultline.  

Group 4 Fireman 
Man 
31 
Indian 
 

Fireman 
Man 
33 
Swede 

Physician 
Woman 
55 
Swede 

Physician 
Woman 
52 
Bosnian 

Physician 
Man  
50 
Bosnian 

High diversity. 
Many weak, 
imbricate 
faultlines.  

 
The numerous overlaps of characteristics seen in Group 4 enable fluent subgroups, 
meaning that subgroups can form and re-form depending on the nature of the 
team’s tasks. It is not likely that any strong subgroups will form in this group. 
Instead, the numerous weak group faultlines may, in fact, prove to be the glue that 
holds this multinational and multicultural team together. This hypothesis is 
presented in paper III and has yet to be tested empirically.  
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3 METHOD AND RESEARCH PROCESS 
This section describes the methods used in paper I-III. Figure 5 illustrates the 
research process behind this thesis. Paper I was written in the beginning of my 
work as a doctoral student. Since then, new ideas have crossed my path and my 
research interests have shifted slightly. After writing paper I, I conducted a 
literature review on culture. This review influenced paper II, which was written 
halfway through my licentiate project. After writing paper II, I conducted a 
literature review on group diversity and faultlines. Paper III includes theory on 
both culture and group faultlines. Given this addition of theory, I have 
reinterpreted the results reported in the first two papers. The first paper has been 
reinterpreted in relation to culture and faultlines. The observational work reported 
in paper II has been reinterpreted in relation to faultlines. The results of this 
reinterpretation are described in the section in which I address the research 
question (section 5).   

Paper I Paper II Paper IIINew theory
(faultlines)

ReinterpretationNew theory 
(culture)  

Figure 5: The research process. 

3.1 Method overview 
Before turning to a detailed description of the research process I give an account 
for the methods used in the three papers respectively. For more information, I 
refer to the papers. Table 5 presents the methods of the two studies and the three 
papers. 

3.1.1 Paper I – Study I 

The observation was exploratory and descriptive. I was one of two observer-
participants. I sat in on the team’s exercise and observed the team as it was 
working.  The team’s task was to respond to a simulated emergency. The team’s 
work was videotaped and field notes were taken by both observers. I tried to make 
myself seen and heard as little as possible. The day after the exercise, an interview 
was conducted with a subpart of the participants. The objective of the interview 
was to clarify phenomena observed during the exercise and create a fuller 
understanding of how the team actually works. The interview was semi-structured 
and captured using a tape recorder. 
The observation was analyzed using Fleishman and Zaccaro’s (1992) taxonomy of 
team performance. The field notes taken by the two observers and the video 
recording was used to identify various team functions in relation to the use of ICT. 
The interview was transcribed and the transcription was used to create a 
background picture of the team and an understanding of their regular work. 
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Table 5: Overview of the methods used in the studies and papers included in the thesis 

 STUDY I STUDY II 
 Paper I Paper II Paper III 

Study object A multi-organizational 
emergency management 
team of 6 emergency 
management professionals 
during a collocated 
emergency management 
exercise.  

Groups of individuals. 
The participants are 
analyzed at both the 
individual and group 
levels. 
Study 1): 32 Swedish, 
16 Indian and 8 Iranian 
students. 
Study 2): 8 emergency 
management 
professionals 

Groups of individuals. 
The participants are 
analyzed at the group 
level. 
 
Participants: 
32 Swedish, 30 Indian, 
and 22 Bosnian 
students 

Type of 
study 

Exploratory and descriptive 
observational study 

Two studies: 
1) A laboratory 

experiment,  
2) An observational 

study 
Both are exploratory 
and descriptive 

An exploratory and 
descriptive laboratory 
experiment. 

Researcher 
role 

Participant observer.  1) Experiment 
designer, leader 
and observer 

2) Participant 
observer.  

Experiment designer, 
leader and observer 
 

Method Observation and semi-
structured interview. Data 
collection done by: 
(a) direct observation by 
two observers,  
(b) video recording of the 
team’s workplace,  
(c) traces of artefact use 
(telephone, white-board, 
Internet), and  
(d) a transcript of a semi-
structured retrospective 
interview with a subset of 
the observed participants. 

1) Laboratory 
experiment: 
Microworld 
simulation 
Questionnaires. 
 

2) Direct observation 
by one observer. 

Laboratory experiment: 
Microworld simulation 
 

Analysis Fleishmann and Zaccaro’s 
(1992) taxonomy of team 
performance.  

Time horizon and 
conflict avoidance in 
relation to Schwartz 
ten value types. 
Task allocation. 
 

Task allocation. 
Email communication. 
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3.1.2 Paper II – Study II 

The paper reports on two things; 1) an experimental study using the C3Fire 
microworld to assess cultural differences in group behavior, and 2) an 
observational study of emergency management personnel during an OSOCC 
exercise. 
The experimental study used the C3Fire microworld and the Schwartz Value 
Survey (Schwartz, 1992, 1994) as the main instruments to assess cultural influences 
on command and control decision making in a simulated emergency management 
setting. The participants had to deal with tasks resembling those they are likely to 
encounter in an OSOCC.  
In order to identify cultural differences in communication and cooperation, the 
C3Fire microworld (Granlund, 2002) was used to simulate an emergency 
management task.  C3Fire is a microworld (scaled-world) that provides an 
environment for the controlled study of collaborative decision making in a 
dynamic environment (Granlund 2002; Johansson, Persson, Granlund, & Mattson, 
2003). C3Fire is a proven tool in research on network-based command and control 
(Granlund, 2003). In C3Fire participants can perform team tasks such as 
cooperation and coordination of actions and plans.  The system generates a task 
environment that is as complex, dynamic and opaque as the cognitive tasks that 
people normally encounter in real-life emergency management situations (Brehmer, 
2005; Brehmer & Dörner, 1993;  Funke, 1993, 2001;  Gray, 2002;  Rigas, Carling, & 
Brehmer, 2002). 
In C3Fire, the participants’ tasks are similar to the tasks in an OSOCC in the sense 
that participants must 1) manage multiple and possibly conflicting goals; 2) allocate 
responsibilities; 3) develop a strategy for how to solve the problem; 4) take actions 
that implement the strategy; and 5) coordinate their actions and communicate.   
C3Fire has monitoring capabilities that makes it possible to analyze the interaction 
between the participants. This paper gives an account of the first analysis iteration 
of data captured with C3Fire. The paper reports on results from Swedish, Indian 
and Iranian participants. The method is described in detailed in the section on the 
research process (see below). The analysis concerns participants’ time horizon and 
conflict avoidance, and their preference of dividing roles and responsibilities in the 
simulation. 
The observational study was conducted during a real-time exercise conducted by 
the SRSA and the Danish Emergency Management Agency. I observed as an 
international emergency management team took part of an exercise designed to 
prepare them for OSOCC work during international relief operations. The 
observational data was augmented with unstructured informal interviews with the 
exercise managers. 
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3.1.3 Paper III – Study II 

The method reported in the third paper, Identifying Cross-Cultural Group Faultlines 
(Lindgren, Smith & Granlund, 2007), is almost identical to the experimental 
method reported in paper II. The study used the C3Fire microworld to assess 
cultural influences on communication and cooperation in groups engaged in a 
simulated emergency management task. The participants had to deal with tasks 
resembling those they are likely to encounter in an onsite operations coordination 
center (OSOCC). In the section on the research process (see below) a detailed 
account for the method is given. 
This paper gives an account of the second analysis iteration of data captured with 
C3Fire. The paper reports on results from Swedish, Indian and Bosnian 
participants. The analysis concerns participants’ email communication during the 
C3Fire game, and their preference of dividing roles and responsibilities in the 
simulation. 

3.2 The research process 
Study I was conducted during a three day exercise conducted by the Swedish 
Rescue Services Agency and the Swedish Radio. Study II was planned, conducted, 
and analyzed over the course of two years (2005-2006). Therefore, Study II will be 
given more attention than Study I in this thesis.  

3.2.1 Paper I – Study I 

Permission to observe two groups of decision makers during the exercise was 
obtained by the Swedish Rescue Services Agency two weeks prior to the exercise. 
It turned out, however, that several companies involved in the exercise were 
reluctant to let researchers participate in the exercise. In spite of the permission 
from the SRSA and assurances that no information about the involved companies 
or individuals would be published, a couple of companies threatened to abandon 
the exercise the night prior to the exercise if we participated. Just before the 
exercise started, however, one of the groups of decision makers gave us permission 
to observe them. Because of the confusion, new schemes and objectives for the 
observation had to be made. The observation was successful but the last-minute 
turmoil serves as a reminder how difficult it can be to gain access to private 
companies. 

3.2.2 Paper II and III - Study II 

The project “Bridging cultural barriers to collaborative decision making in onsite 
operations coordination centers” has been an exploratory and iterative process. 
The papers included in this thesis concern in total 12 experiments, illustrated in 
Figure 6. These experiments were conducted with participants from four different 
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national cultures; Swedes, Bosnians, Iranians, and Indians. This section describes 
the research process for these experiments. 

1.
Swedish
Group
8 part.

2.
Swedish
Group
8 part.

3.
Swedish
Group
8 part.

4.
Swedish
Group
8 part.

5.
Iranian 
Group
8 part.

7.
Indian 
Group 
8 part.

6.
Indian 
Group 
7 part.

12.
Indian
Group
7 part.

8.
Bosnian
Group
8 part.

9.
Bosnian
Group
8 part.

10.
Bosnian
Group
6 part.

11.
Indian
Group
8 part.

1.
Swedish
Group
8 part.

2.
Swedish
Group
8 part.

3.
Swedish
Group
8 part.

4.
Swedish
Group
8 part.

5.
Iranian 
Group
8 part.

7.
Indian 
Group 
8 part.

6.
Indian 
Group 
7 part.

12.
Indian
Group
7 part.

8.
Bosnian
Group
8 part.

9.
Bosnian
Group
8 part.

10.
Bosnian
Group
6 part.

11.
Indian
Group
8 part.  

Figure 6: Overview of the experiments 

The method used in the study has been modified over the course of running the 
experiments. The first four experiments, all with Swedish participants, were 
conducted in cooperation with two other researchers. In addition to studying 
collaborative decision making, the experiments were used to study constraint 
propagation (Woltjer, 2005) and flow (Murphy, 2005). The method satisfied the 
requirements to study collaborative decision making and constraint propagation 
but an extra questionnaire was used to complement the method in order to study 
flow. For the following 7 experiments changes to the procedure were made to fit 
the current group of participants. An account for how the procedure was changed 
to fit the specific groups of participants is given below. 
Paper II was written when seven experiments had been conducted and therefore 
concerned data with Swedish, Iranian, and Indian participants. Paper III was 
written when twelve experiments had been conducted. Due to the low number of 
Iranian participants, in relation to the other national groups, the group was 
excluded from analysis in Paper III. 

Our design of a cross-cultural investigation – avoiding the pitfalls  

The experimental procedure is designed to avoid the four pitfalls of cross-cultural 
research; (1) ethnocentrism, (2) finding the appropriate unit of analysis, (3) ignoring 
contextual confounds, and (4) replicability.  
In order to minimize ethnocentric views in our experimental design we have 
followed Smith et al.’s (2006) advice and work in a multicultural research team. The 
original procedure of the experiment (see Appendix I) was designed in a 
multicultural team consisting of two Swedes, two Americans, and one Dutch 
researchers.  
Our unit of analysis is either the team or the individual and since it is difficult to 
know exactly how to distinguish one culture from another based on something 
other than nationality, we too use nationality as a basis of culture in our study.  We 
are aware of the difficulties in doing so, but since we wish to identify dimensions 
of behaviors based on differences in cultural backgrounds and have to work within 
our means, nationality is our best proxy for culture.  We do not claim that the 
results from these individuals can be generalized to all individuals in their countries 
of origin. Rather, we assume that the differences in their behavior can be in part 
explained by their cultural heritage.   
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In our experiments with homogenous national groups, we are avoiding potential 
demographic confounds by keeping the demographic characteristics of our 
participants as homogenous as possible. In each experiment group all participants 
(1) are the same sex; (2) are approximately the same age; and (3) come from the 
same country. Accordingly, we are using a matched group sample that facilitates 
comparison across the groups.  
By adopting Schwartz’s value survey, which has been shown to be both replicable 
and valid across cultures (Schwartz, 1992; Smith & Bond, 1999), we ground our 
work in existing theory.  By using an experimental approach and a strict 
experimental procedure, we are also being sensitive to confounding factors in the 
environment, since much of the environment is controlled by the experiment itself.   
The widespread acceptance of Schwartz’s instrument and the explanatory power of 
his configural model of “value types” have led us to adopt the Schwartz model and 
methodology.  The Schwartz model uses the natural variability between individuals’ 
answers as a source of explanatory power.  His model also provides a basis for 
generating hypotheses that link responses to his value survey to performance 
measures (dependent variables), in our case captured by C3Fire.  Different 
participants have different value structures that, ideally, correlate with differences 
in their patterns of behavior.   
We also generate data that reveal similarities and differences in roles and 
responsibilities in distributed collaborative decision making. By investigating how 
the different national groups choose to divide roles and responsibilities, how they 
set up goals in the game and what strategies they use to reach those goals, we can 
identify a number of dimensions of decision making behavior along which these 
national groups differ from each other.  
By combining Schwartz’s abstract level of measurement with our contextually 
specific measures from C3Fire, we generated hypotheses about cross-cultural 
differences that we plan to test in a second series of experiments and observational 
studies. 

Procedure 

The participants reported to the laboratory in groups of eight.  In the laboratory, 
the eight were randomly and anonymously assigned to two teams of four 
emergency management decision makers. The randomization process is described 
in Figure 7. The purpose of the random and anonymous assignment to teams was 
to minimize reputation effects and to emulate the ad hoc nature of the UN’s onsite 
operations coordination center (OSOCC) team formation.  In what follows, the 
word ‘team’ signifies the four participants in a simulated OSOCC and is the basic 
unit of analysis in the experiment.  The word ‘group’ is reserved for all eight 
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participants when the two teams are brought together or to the larger ethnic group 
with which they identify.   
The two teams of four worked in parallel in two different simulated OSOCC.  This 
arrangement made it possible to gather data on two teams (two units of analysis) 
simultaneously. It also provided the opportunity to periodically reassign 
participants to teams to minimize reputation effects.   

1
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Figure 7: The randomization of participants. A group of eight participants reports to the 
laboratory. The eight participants are anonymously and randomly assigned to two teams 
of four participants for the first session. For the second session, the eight participants are 
assigned to new teams of four. These two teams stay the same for session 3 and 4. For 
the fifth and sixth session, the eight participants are assigned to new teams of four. 

The cycle of activities 

In the first part of each cycle, teams of four worked together across a computer 
network to coordinate emergency services operations posed by the C3Fire 
microworld.  C3Fire recorded the actions they took and their email 
communication. The recordings of the teams’ actions are the primary source for 
analyses of team behavior. Transcripts of the emails are one of the primary sources 
of data about patterns and content of team communication.  The unit of analysis 
for these data is the team.   
In the second part of each cycle, the team sat around a computer monitor, watched 
a replay of their C3Fire session, and engaged in an open-ended conversation about 
their play. During these after action reviews, most teams developed an 
organizational structure, allocated responsibilities, and debated alternative strategies 
for dealing with the emergencies posed by C3Fire.  Their conversation was 
recorded using both a video camera and audio equipment to enable subsequent 
qualitative and quantitative analyses.   
In the third part, members of the team individually filled out one or more of a 
series of questionnaires.  The questionnaires were drawn from the literatures on 
social, clinical, and cultural psychology.  The unit of analysis of these data is the 
individual.   
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Activity 1 – C3Fire experimental trials 

The C3Fire sessions were conducted over a server-client network of computers in 
a laboratory. Each of the eight participants sat at a separate client computer and 
was linked to his teammates by the C3Fire software. Two teams of four were 
connected to different server computers.  The two servers independently ran the 
same C3Fire scenario concurrently. Each trial lasted until the participants 
completely suppressed the fire or 20 minutes elapsed, whichever came first. 
In C3Fire the participants play the roles of fire chiefs. Teams of four are charged 
with the task to collaborate to fight fires in an experimentally-controlled setting 
under observation of an experiment manager (see Figure 8). The emergency 
situation is a forest fire.  The speed of burning and spreading of the fire are 
functions of vegetation, terrain, the presence of buildings, and wind direction and 
speed, and are pre-set by the experiment manager.  Participants can extinguish the 
fire by directing fire trucks to move to squares (in the map grid) that are on fire.  
The trucks are constrained by limits on the rates with which they drive, deploy, and 
fight the fire.  These limits are set by the experimenter.  One of the team’s jobs is 
to dispatch the trucks.  The only mode of communication is through email 
messages in the C3Fire system. 
Interdependencies among decision makers arise whenever different classes of fire-
fighting units are assigned to different participants in the simulated emergency 
management situation.  For example, the locations and activities of water trucks 
and fuel trucks constrain the actions of fire trucks.  If different people have control 
over these different resources, their actions are mutually constraining.  This 
provides ample opportunity for conflicts to arise.   

Fire-fighting units
and the fire

Participants

Computer 
simulation

Experiment 
Manager

 
Figure 8: Four participants engaged in the simulation.  They sat at separate monitors 
and could communicate with each other via email.  An experiment manager supervised 
and monitored the experiment. 



 
 

 
39 

Scenarios 

We created eight different experimental scenarios.  The teams encountered 
scenarios designated A through D were on the first day of experimentation.  They 
encountered scenarios E through H on the second day. Table 6 shows the 
systematic manipulation of three factors that generated the eight experimental 
scenarios.  The factors are map, map rotation, and initial fire size.  Two different 
maps (m1 and m2) with differing configurations of forests and houses, etc., form 
the foundation for the eight scenarios.  Four scenarios use map m1 and four use 
map m2.    
Table 6: Dependent variables and their manipulation in the C3Fire scenarios. 

Scenario Map Map 
rotation 

Fire 
size 

Scenario Map Map 
rotation 

Fire 
size 

Changed 
variable 

A m1 0 2x2 E m1 180 2x2 fire spread rate 

B m2 0 2x2 F m2 180 2x2 vehicle speed 

C m1 90 3x3 G m1 270 3x3 fighting time 

D m2 90 3x3 H m2 270 3x3 fuel tank size 

As shown in the third column of Table 6, map rotation was manipulated at four 
levels (0°, 90°, 180°, and 270°) to make the maps appear different.  As no 
participant mentioned that the same maps had been used more than once, this 
manipulation appears to have been effective.  Initial fire size refers to the size of 
the fire, in squares, at the beginning of the scenario.  This was manipulated at two 
levels.  The larger the fire, the greater the challenge.   
Scenarios E through H were made more challenging by manipulating additional 
variables in C3Fire.  The manipulations were a higher fire spread rate in scenario E, 
a lower vehicle speed in F, a longer fighting time in G, and a shorter burn-out time 
in H.  The purpose of these manipulations was to keep the scenarios challenging, 
to keep the participants engaged, and to reduce the likelihood that participants 
would be able to predict how the emergency would develop.   
It is not possible to make a priori statements about the comparative difficulty of 
scenarios with different maps m1 and m2 or of scenarios E-H with different 
manipulated variables.  We did however intend scenario C to be more difficult than 
A, D more difficult than B, E and G more difficult than C and F, and H more 
difficult than D.    

Anonymity 

One of the salient social characteristics of an OSOCC is that its members may not 
know each other when they arrive on site.  They get to know each other as they 
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work.  There is no straightforward way to capture this emergence from anonymity 
in an experimental setting in which participants may indeed know each other.  We 
crossed this hurdle by bringing eight participants into the laboratory at once and 
splitting them, randomly and anonymously, into two groups of four.  Initially, no 
one on a team knew who the other three team members were.  As the day 
advanced, they became better acquainted and had numerous opportunities to 
interact as a team.   
Specifically, team membership is randomly assigned and unknown during the first, 
second, fifth, and sixth C3Fire session.  There was no opportunity for consultation 
before the trial.  As in a new OSOCC, the team had little common ground (other 
than their shared nationality) but had to attack the emergency immediately. After 
every assignment to new teams, the participants found themselves in a new 
OSOCC facing a new emergency.   

Activity 2 – After action review sessions 

After the first session the entire group of eight participants gathered together to 
engage in a semi-structured interview about C3Fire and what they did in the first 
trial.  The conversations focused on technical issues related to the C3Fire interface 
and on strategies for fire-fighting and logistical support.  At the end of the 
discussion, participants were randomly and anonymously assigned to new teams of 
four.   
After the second session, the newly-formed teams of four gathered together to 
watch and discuss a replay of their second C3Fire trial.  At this point they were 
introduced to each other.  This conversation gave them the opportunity to get to 
know each other.  The teams formed worked together again in the third and fourth 
trials.  After action reviews were held after the third and fourth trials as well.  
These sessions provided us with opportunities to observe the emergence of 
camaraderie and assess whether team behavior changed as a function of familiarity.    
After the fifth session, the entire group of eight participants gathered together to 
engage in an after action review. After the sixth and seventh sessions, teams of four 
engaged in discussions.  
Due to change of labs, and thereby change of external constraints on team 
communication, the after action reviews have not been analyzed in this study. We 
can unfortunately not ensure that the circumstances regarding the after action 
reviews were equivalent across the 12 experimental sessions. This makes 
comparison of participants’ communication style (such as gestures, turn-taking, and 
spatial relations) inappropriate.  
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Activity 3 – Questionnaires 

After each session, each participant filled out a questionnaire concerning the 
scenario just played. This questionnaire has been changed several times during the 
course of the study. It was originally designed for a study investigating flow 
(Murphy, 2005). The questionnaire then contained 75 questions to be filled in after 
each session in C3Fire. This procedure was time consuming. Prior to the 
experiment with the Iranian group, the questionnaire was shortened to 38 
questions. The questionnaire still took much time and some of the questions were 
not relevant to the study of cross-cultural team behavior. When we conducted the 
first two experiments with Indians participants (experiment 6 and 7) the 
questionnaire was shortened to a 24-item questionnaire. Still the participants found 
it irritating and too time consuming to fill it in after each session. Finally, for the 
Bosnian and two last Indian groups, we shortened to questionnaire to only three 
questions: 1) Which vehicles did you maneuver during the current session? 2) Did 
you have a strategy for playing? and 3) Did your team have a strategy?  Because of 
the repeated modification of this questionnaire, the questions were only used to 
assess what the participants thought about the game and if any participants 
regarded themselves as being leaders of their teams.  
After playing and filling in the questionnaire concerning the game, the team that 
was not engaged in an after action review session filled out one of the 
questionnaires, in the questionnaire battery. The six questionnaires are listed here 
(and described in detail in Appendix II):   

1) Demographic inventory.  
2) NEO Five Factor Inventory (NEO-FFI) (Costa & McCrae, 1992).  
3) Conflict Avoidance.  
4) Tolerance for Uncertainty.  
5) Time Horizon.  
6) Schwartz Value Survey (Schwartz, 1992; 1994).  

Pilot study 

All three activities in the cycle of experimentation were initially tested in a pilot 
study.  Four Swedish males drawn from a convenience sample volunteered to 
participate in exchange for movie tickets.  They engaged in three cycles consisting 
of (1) a session with C3Fire immediately followed by (2) team discussion and (3) 
questionnaires.   
Play with C3Fire in the pilot study led us to revise aspects of the experimental 
scenarios to make them progressively more challenging.  The pilot study was also 
used to test the utility of C3Fire’s replay function during the team discussion 
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sessions in an attempt to encourage fruitful discussion about organization, 
strategies, and tactics.  Participants found it easier to talk about the C3Fire session 
if they were able to watch it at the same time.  The after action reviews were a 
success and became a standard part of the experimental procedure.   
After modifying the C3Fire scenarios and upgrading some of the equipment used 
to record the audio and video data, we began to solicit volunteers to participate our 
experiments with ethnically-homogeneous groups.   

Experiments 

The running of the 12 experiments and the modifications to the experimental 
procedure are summarized by Figure 9. The grey blocks represent a timeline of the 
experiments. The dotted and whole line underneath the timeline indicates whether 
the experiment was run during one or two days. The dotted line represents 
experiments conducted over the course of two days. The continuous line 
represents experiments run during one day. Due to reconstruction of our 
laboratory facilities at Linköping University and a lack of suitable participants in 
Linköping alone, the experiments were conducted in three different laboratories. 
Figure 9 indicates in which laboratory the experiments were run. Finally, the figure 
also reveals whether the sessions run on C3Fire were ‘modified’ or ‘unmodified’. 
The modified sessions contained the ‘changed variables’ to scenario 5-8 indicated 
in Table 6. These modifications made the game more difficult to play. Some 
participants became discouraged and their attention to the experiment decreased. 
We therefore decided to make the game a little easier by removing the 
modifications to scenarios 5-8 for the four last experimental groups (experiment 9 
to 12). By doing this we thought that the participants would have a more enjoyable 
C3Fire experience. However, our change of scenario design did not appear to 
make any difference in playing behavior and performance. 
 

Lab 1
Linköping

Lab 2
Linköping

Lab 3
Skövde

Modified Sessions Unmodified Sessions

1.
Swedish
Group
8 part.

2.
Swedish
Group
8 part.

3.
Swedish
Group
8 part.

4.
Swedish
Group
8 part.

5.
Iranian 
Group
8 part.

7.
Indian 
Group 
8 part.

6.
Indian 
Group 
7 part.

12.
Indian
Group
7 part.

8.
Bosnian
Group
8 part.

9.
Bosnian
Group
8 part.

10.
Bosnian
Group
6 part.

11.
Indian
Group
8 part.

1.
Swedish
Group
8 part.

2.
Swedish
Group
8 part.

3.
Swedish
Group
8 part.

4.
Swedish
Group
8 part.

5.
Iranian 
Group
8 part.

7.
Indian 
Group 
8 part.

6.
Indian 
Group 
7 part.

12.
Indian
Group
7 part.

8.
Bosnian
Group
8 part.

9.
Bosnian
Group
8 part.

10.
Bosnian
Group
6 part.

11.
Indian
Group
8 part.

= Run during two days (four hours per day)

= Run during one day (eight hours)  
Figure 9: Overview of the 12 experiments (order, duration, laboratory, and session mode). 
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In Table 7 the changes in the procedure across the 12 experiments are marked as 
‘X’. After the first experiment, the instructions were altered. It turned out that the 
instructions were too long and time consuming. For the seventh experiment, the 
instructions were translated into English using back translation to ensure 
conformity with the original Swedish. 
Table 7: Changes done in the experiment procedure and instruments (a change is 
indicated by ‘X’). 

 Change Experiment 
  1 2 3 4 5 6 7 8 9 10 11 12 
Instructions  X     X      
Questionnaires:             
 Order of the 

questionnaires 
    X X   X    

 Demographic     X X  X     
 Questionnaire 

concerning the game 
    X X  X     

 Schwartz     X        
C3Fire scenarios         X    

The order in which questionnaires were given to the participants was altered a 
number of times. During the experiments with the Swedish participants 
(experiment 1-4), the questionnaires were given in random order. This lead to 
unforeseen problems because the questionnaires had different lengths. Some 
questionnaires took only a few minutes to fill in and others up to twenty minutes. 
The participants finished with their questionnaires at different times and had to 
wait for each other. This was experienced as frustrating by the participants. For the 
Iranian participants (experiment 5) we gave the questionnaires in the same order to 
all participants. For the sixth and ninth experiments this order was altered to fit the 
time needed for filling in the questionnaire to the schedule for the experiment.  
When conducting the first four experiments, we had not yet access to the Schwartz 
Value Survey. The survey was included in the procedure for the fifth experiment.  
As mentioned earlier, the scenarios in C3Fire were altered for the ninth 
experiment.  
The following sections provide brief account for how the participants were 
recruited for the experimental sessions with the three national groups and how the 
procedure was modified for the specific groups. 

The experiments with Swedes 

The 32 Swedish participants were recruited using email invitations sent to students 
in the Mechanical Engineering and Cognitive Science programs at Linköping 
University. They reported to the experiment in groups of eight. After the first 
group, the instructions were shortened. The Schwartz Value Survey was sent to the 
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participants via mail in a stamped return envelop. Of 32, 23 replied (72% response 
rate).  

The experiments with Iranians 

The Iranian participants were recruited with the assistance of an Iranian student at 
Linköping University. Unfortunately, that group seemed to consist of the only 
Iranian young men in the Linköping area interested in participating in the study. 
We failed in finding additional groups of participants from Iran. 
The demographic questionnaire was modified to fit the participants’ Iranian 
background. The Schwartz Value Survey was included in the experimental 
procedure and the questionnaires were given in the same order to all participants. 
As explained previously, the questionnaire concerning the game was shortened.  

The experiments with Indians 

Two groups of Indian participants (15 participants) were recruited at Linköping 
University via a social group for Indian exchange students in Linköping. Two other 
groups of Indian students (15 participants) were recruited at Skövde Högskola.  
The participants were not immigrants but students on temporary visas.  Because 
they came from all over India, English was their only common language.  
Accordingly, the experiment was run in English rather than Swedish and all 
material was translated into English.  In addition, the teams were instructed to 
speak (and write emails) only in English.  The participants had no problem 
following this instruction.  The demographic questionnaire was altered to reflect 
their temporary status.   
The procedure used during the Swedish experiments was used for the experiments 
conducted in Linköping. For the two groups participating in Skövde, however, the 
experiment was conducted during one eight-hour session per group. 

The experiments with Bosnians 

The Bosnian participants were recruited in Skövde by personnel at Skövde 
Högskola with Bosnian heritage.  All three Bosnian experiments were therefore 
conducted at Skövde Högskola. The first two groups were made up by eight men 
each. The third group consisted of six women.  
The experiments with the Bosnian groups were conducted during one eight-hour 
session per group. The demographic questionnaire was altered to fit the 
participants’ background. 
Due to the move of the experiment to Skövde högskola we wanted to run the two 
four hour sessions during one day. The procedure was therefore modified to fit 
one day’s trial instead of two. We also changed the demographics questionnaire so 
that it would fit for the Bosnian participants’ background. 
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How to find participants – lessons learned 

Trying to recruit participants to the experiments was very difficult. The difficulty 
was not to find persons who were interested in participating; it was to administer 
eight persons to come to the lab at the same time – either twice or for an entire 
eight hour day. When contacting Swedish students it was pretty straightforward. 
Familiarity with Swedish culture makes it easy to predict what ‘kind’ of people 
would volunteer. Most of the participants studied computer-related subjects and 
played computer games in their spare time. The few Swedish participants who were 
not active students had been studying at university not too long ago.  
In contrast, recruiting the Bosnian participants was different; we did not know 
what to expect from the participants beforehand. We knew their age and time 
spent in Sweden, but that was all. Recruiting the Iranians and Indians was slightly 
easier, and since both the Iranian and Indian groups were composed of students it 
was relatively easy to know what to expect of them (young men that are used to 
working in groups, use computers a lot and play games).   
All the international participants were recruited through a contact person. While 
this facilitated finding enough participants, there were many disadvantages with 
this method. Foremost, we had little control over the selection of participants. 
Even though we explained thoroughly to the contact person what kind of people 
we were interested in having participate in our study, in the long run all recruitment 
and selection was left to the contact person’s judgment.  
When planning additional studies of this kind, experimenters must make sure that 
all participants have the requisite language skills and the computer experience 
needed for playing with C3Fire. In short, experimenters need to retain full control 
over the recruiting process. Unfortunately, this is easier said than done as 
recruitment with a contact person is much less time consuming and easier than 
recruiting participants from a foreign culture.  
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4 THE EMPIRICAL STUDIES 
This section gives an overview of the results found in the three included papers. A 
summary is given in Table 8. 
Table 8: Overview of the three papers. 

 STUDY I STUDY II 
 Paper I Paper II Paper III 

Aim To describe how ICT is used 
during collocated multi-
organizational emergency 
management training and its 
possible implications for 
distributed emergency 
management. 

To identify clusters 
of behavioral 
differences in 
collaborative decision 
making that can be 
expected to be 
encountered during 
an international 
operation. 

To identify cultural 
differences in 
collaborative 
behavior that might 
form faultlines that 
in turn may split a 
multinational team 
into subgroups. 

Results The change of work setting – 
from distributed to collocated - 
contributed to a mismatch in 
the use of ICT between the 
collocated exercise and the 
team’s real, distributed work 
situation. It is therefore 
questionable whether the 
knowledge obtained during the 
collocated training will transfer 
as intended. 

Culturally-driven 
differences in 
planning and 
leadership style can 
pose potential 
barriers to efficient 
decision making in 
multicultural 
command-and-
control centers.   

 

The three groups’ 
norms for 
communication and 
task allocation differ 
along 14 dimensions 
along which group 
faultlines could form.

Contribution Collocated versus distributed 
training in relation to ICT use. 

A method for 
studying cultural 
influences on 
cooperation. 

There are two salient 
contributions: a) the 
introduction of the 
group faultlines 
concept to the cross-
cultural research 
community and (b) 
the extension of the 
group faultline 
tradition beyond 
demographic 
characteristics to 
dimensions of 
cultural diversity. 
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4.1 Paper 1 – Study I 
Paper I, A case study of information and communication technology in emergency management 
training, (Woltjer, Lindgren, and Smith, 2006) addresses the role of Information and 
Communication Technology (ICT) in training for effective emergency 
management and inter-organizational coordination. This topic is interesting to the 
emergency management community because of an increased reliance on ICT 
mediated and distributed work procedures. The paper reports on an observational 
study of a multi-organizational emergency management team during a full-scale, 
real-time exercise.  The observations were augmented with a semi-structured 
interview.  
The exercise was designed to facilitate cooperation among electricity and 
telecommunications companies. From a societal point of view, there is a need for 
these companies to cooperate when an emergency occurs (such as an extensive 
power black out). There are, however, few objectives for the companies to do so 
due to competition and differences in organizational cultures.  
The exercise scenario was similar to the January 2005 windstorm that left much of 
southern Sweden without electricity or telephone service and revealed the need for 
better cooperation among utility providers. During the exercise, the observed team 
worked in a collocated manner, i.e. they shared the same physical location. During 
real emergencies, however, the team works distributed, meaning that all team 
members stay at their home offices. 
Collocation is said to encourage the development of common ground and trust 
and, in turn, greater efficiency and effectiveness. Building on the literature on 
collocated and distributed work, the paper makes three claims:  

(1) Considering the advantages of collocated work, the team assembled for 
the utilities’ exercise is likely to benefit from being able to communicate 
face-to-face, that is, from the opportunity to develop trust and common 
ground about the task of emergency management coordination.   
(2) A linked benefit is the ability to refer to the same artifacts while 
communicating face-to-face and to develop patterns of interaction that may 
transfer to distributed work and, hence, enhance operations.   
(3) However, considering the potential for a mismatch between collocated 
training and distributed work, the communication and artifact (ICT) use 
during collocated training may not readily transfer to distributed work 
during actual emergency management operations.  In short, while there are 
clear benefits of collocation, these benefits may not extend to the mismatch 
in ICT use.  

The observational study sheds light on the first and the last of the three claims.  
We have no data to document any transfer of benefit to the team’s actual 
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distributed work setting.  The observations suggest that while collocation is clearly 
beneficial, a mismatch in ICT use between collocated training and distributed 
emergency management operations is likely to be detrimental for preparedness.   

4.2 Paper II – Study II 
Paper II, Using microworlds to understand cultural influences on distributed collaborative 
decision making in C2 settings (Lindgren and Smith, 2006), concerns two studies: 1) a 
microworld study of cultural influences on decision making and 2) an observational 
study of an onsite operations coordination center training exercise. Both studies are 
exploratory and descriptive. The units of analysis in the experimental study are 
groups of individuals responding to a microworld simulation of an emergency 
situation. In the observational study, the unit of analysis is a team of multinational 
emergency management professionals responding to a full-scale simulated 
emergency played out in real-time. 
The experimental work was done as a part of the SRSA-funding project “Bridging 
cultural barriers to collaborative decision making in onsite operations coordination 
centers”. The observation was conducted in order to get some background 
information to how people work in the type of coordination center to which the 
results from the experimental study are supposed to generalize. 
The microworld study and the observation converge to identify four clusters of 
team behavior: 

• Risk-averse egalitarian hierarchies – reflects preferences for a relatively 
traditional hierarchic team structure.  The team has a leader who oversees all 
of the team’s activities.  Each team member has a clear role that is 
determined either by convenience or preference.  That partitioning of roles 
is largely adhered to.  Part of the leader’s job is to promote internal harmony 
and minimize uncertainty. 

• Risk-tolerant hierarchies – reflects preferences for a somewhat hierarchic 
team.  The team has a leader but roles, while specified, are not rigid.  Team 
members can take on or drop responsibilities in response to changes in the 
task demands.  The option to flex may be associated with a willingness to 
tolerate both ambiguous information and inter-team conflict.   

• Risk-averse egalitarian teams – reflects preferences for a leaderless 
organization of equals. The team works together to promote internal 
harmony and minimize uncertainty. 

• Risk-tolerant inchoate groups – reflects preferences for behaviors that 
appear to some to be chaotic.  Harmony is not a concern.   
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4.3 Paper III – Study II 
The third paper, Identifying Cross-Cultural Group Faultlines (Lindgren, Smith and 
Granlund, 2007) discusses the findings of the microworld study “Bridging cultural 
barriers to decision making in onsite operations coordination centers”. The unit of 
analysis and method are identical to the experiment described in paper II.  
This paper gives an account of the second analysis iteration of data captured with 
C3Fire. The paper reports on results from Swedish, Indian and Bosnian 
participants. The analysis concerns participants’ communication patterns and 
preference of dividing roles and responsibilities in the simulation in relation to the 
potential of group faultlines. As discussed previously, the term group faultlines 
(Lau & Murnighan, 1998) refers to hypothetical dividing lines that have the 
potential to divide a group into homogeneous subgroups. 
Results show how the team behavior of the three national groups is similar and 
how it is different across 14 dimensions. Amongst these dimensions are task 
allocation structure, frequency of communication, and explicit versus implicit 
requests. The alignment of these differences and similarities has the potential to 
either split the group or become the glue that keeps the group members together.  
The results shed light on the importance of cultural awareness in multicultural 
teams. We hypothesize that culturally driven differences in behavior have the 
potential to split a group into several subgroups. In the article we suggest several 
directions for future study.  
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5 ADDRESSING THE RESEARCH QUESTION 
In this section I summarize the results from the three papers and discuss how they 
contribute to answering the research question. As stated in the introductory 
section, the research question reads as follows:  
Is the faultline concept a viable theoretical vocabulary for addressing cultural differences in 
communication and cooperation (in the domain of emergency management)? 
By addressing this question I am doing three things: 1) I am introducing the 
concept of group faultlines to the cross-cultural research community, 2) extending 
the group faultline tradition beyond demographic characteristics to dimensions of 
cultural diversity, and 3) supplying the emergency management community with 
input for multinational training. Thus, this research is covering new ground that 
should make a significant contribution to both literatures and the domain of 
emergency management. 

5.1 Paper I 
Woltjer, Lindgren and Smith (2006) discuss ICT use in emergency management 
training in relation to collocated and distributed work. The taxonomy of seven 
classes of team functions formulated by Fleishman and Zaccaro (1992) is used to 
justify the claim that while collocation is clearly beneficial for emergency 
management training, a mismatch in ICT use between collocated training and 
distributed emergency management operations is likely to be detrimental for 
preparedness. The important issue here is not the ICT use in itself, but rather 
whether the team’s functions are fulfilled by ICT use.  
In their article, Fleishman and Zaccaro’s (1992) write that they do not expect their 
classification of team functions to be the final version. As researchers apply the 
classification, new functions may or may not emerge. Considering that the studies 
that have laid the foundation for their classification are made by Western 
researchers, and therefore are examples of monocultural studies, new functions 
may emerge if the functions are applied on a broader variety of cultures. What I 
believe to be certain, nevertheless, is that the relative emphasis placed on the 
various team functions will differ across cultures.  
The first class of team functions, orientation functions, is concerned with internal and 
external information exchange and team task priority assignment. Given that 
people across different cultures prefer different communication styles and 
cooperate in different manners, orientation function may allow many faultlines to 
form.  This is illustrated in the data reported in paper II and III, which show how 
communication patterns and task allocation behavior differ across cultural groups. 
Further, it is reasonable to expect that information exchange, both internally and 
externally, will differ between strictly hierarchical organizations and flat, egalitarian 
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organizations. Functions such as resource distribution and timing are also likely to have 
different meanings and relative importance in different cultures. Sub-categories to 
these functions include matching team resources to the requirements of the 
situation and load balancing. Hofstede’s (1980) claim that some cultures put more 
emphasis on age than on formal competence, and vice-versa, serves as an example 
of how difficulties regarding these functions could emerge. In a multicultural team 
in which some people value age and other value formal education, there is potential 
for conflict regarding task allocation, the orientation functions of setting team task 
priorities and the resource distribution function of load balancing.  
The fourth and fifth classes of team functions are response coordination functions and 
motivational functions. Regarding response coordination, the goals of the team’s 
work in an emergency management setting could differ remarkably. An example is 
seen in Study II in which not all groups actively sought to put the fire out. Some 
groups chose to focus on particular objects in the world (houses and schools). 
Such differences in goals will surely steer and constrain how resources are 
coordinated. Concerning motivational functions, Hofstede’s (1980) distinction 
between collectivistic and individualistic cultures suggests that motivational 
functions are likely to define dimensions along which faultlines could form when 
team members come from different cultures. In collectivistic societies, the 
interpersonal relationships between members of the team might be considered 
more important than the actual performance and outcome of the team’s work. A 
source of motivation could therefore be to have a cohesive, harmonious group. In 
individualistic societies, the opposite is likely the case. A source of motivation 
could therefore be for the team to perform efficiently and effectively.  
Systems monitoring and procedure maintenance functions are classes of functions that are 
likely to be prioritized differently depending upon cultural norms for the 
responsibility the individual takes for his/her actions in the team. Strohschneider 
and Güss (1999) found that German and Indian students differed in regard to 
complex and dynamic problem solving. They hypothesized that the difference 
could be derived from the difference in exposure to individual and independent 
problem solving. In many western cultures, individuals are given much 
responsibility for their own actions and are also held liable for their actions. In 
contrast, in collectivistic cultures in which there are strong hierarchies, such as 
India, individuals are not exposed to individual responsibility in the same manner. 
This means that in some cultures, individuals are accustomed to monitoring 
themselves and taking independent actions for which they are also responsible. In 
other cultures, leaders are fully responsible for a group’s work and therefore 
exercise strict control. The individuals do what they are told and are used to being 
monitored by someone else.  
The examples given above of how the team functions can have different meanings 
and implications across cultures are just a few out of innumerable examples found 
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in the textbooks on culture and management (e.g. Smith et al., 2006). It is my 
hypothesis that the team functions described by Fleishman and Zaccaro 
(1992) are likely loci for faultlines.   

5.2 Paper II 
This reinterpretation of paper II concerns the observational part of the study only 
because the review of the experimental part is subsumed in the discussion of paper 
III. In retrospect, it is clear that I observed the activation of dormant faultlines. 
In paper II it is reported that the team members had various professional 
backgrounds.  Faultline formation depends upon the similarity and alignment of 
attributes like profession (Lau & Murnighan, 1998). An example of one such 
faultline was seen during the observation to form between team members with a 
military background and team members with a fire brigade background.  
Another salient attribute that is likely to form faultlines, and that was observed 
during the exercise, is language. English was the official language in the group. 
Even though the team had language difficulties, all team members were on the 
same level in the sense that no member had English as a mother tongue. All 
members had to rely on English to communicate with the other team members. If 
instead the team had consisted of team members that spoke either English or 
Russian, and a translator was needed (which is indeed the case during many 
international operations), the language barrier would constitute a faultline with the 
potential for profoundly splitting the team.  
The open conflict between the two fire chiefs, one being from the north part of 
Europe and one being from the south of Europe, was a clear illustration of how 
faultlines can be observed in naturalistic settings. The two men had similar 
backgrounds but different expectations for how the leadership should be managed 
and how task related matters should be discussed in the team. During meetings, the 
southern fire chief became more and more isolated from the rest of the group as 
the exercise progressed. The rest of the team members’ expectations on leadership 
seemed to match the northern fire chief’s. During informal conversations, 
however, the southern fire chief was not isolated from the rest of the team.  
The main contribution of the reinterpretation of paper II is that it reveals that 
naturalistic observation of emergency management training is an 
advantageous approach for studying group faultline formation and 
activation. Emergency management personnel are accustomed to being observed 
during their training since the instructors often function as observers. Because few 
team members have met prior to the exercise, the training sessions are ideal for the 
study of team formation and faultlines. During exercises of this kind the researcher 
can ascertain the participants’ demographic backgrounds prior to the exercise. It is 
therefore possible to set up hypotheses for faultlines prior to the exercise based on 
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information about the participants’ age, gender, language, cultural and professional 
backgrounds, and so on. By observing the participants’ interactions during the 
team formation process, it should be possible to test those hypotheses.  It should 
also be possible to test hypotheses on what makes faultlines activate. To my 
knowledge, no such study has yet been conducted. 

5.3 Paper III 
The data and analysis in paper III implies that members in multinational teams, in 
which members come from various cultures, will have culturally driven norms for 
communication and cooperation that are similar across some dimensions and 
different across others. Depending on the alignments of these similarities and 
differences, the team can potentially split into relatively homogeneous subgroups. 
In paper III it is hypothesized, in line with Thatcher, Jehn and Zanutto (2003), that 
weak group faultlines may form subgroups that overlap each other. In such groups, 
one or more members function as liaisons and information channels between 
subgroups.  
This paper merges theory from cross-cultural psychology (e.g. Schwartz, 1992, 
1994; Smith Bond and K, 2006; Triandis, 1996) and the literature on faultlines (e.g. 
Lau and Murnighan, 1998, 2005; Thatcher, Jehn and Zanutto, 2003). This merge 
could potentially have consequences for both fields. The faultline literature, which 
derives from the management literature and is somewhat applied in its orientation, 
has focused on several demographic characteristics simultaneously. The 
contribution of this paper is that faultlines also can be found based on culturally 
driven behavior. The different dimensions found regarding communication and 
cooperative behavior can be aligned in the same way as demographic 
characteristics such as profession, age and gender. This is a new idea in relation to 
the faultline research conducted so far. In contrast to the faultline literature, the 
literature produced by the cross-cultural psychology community has relatively little 
applied emphasis. The emphasis is rather on building theoretical frameworks for 
understanding differences and universals across cultures on various topics (such as 
values, communication, and child rearing). There is little effort to produce 
applicable concepts and models that could be used in practice. I believe that the 
faultline concept has the potential to take cross-cultural research into the 
applied domain so that its findings can be made relevant to people in 
multinational organizations. 
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6 CONCLUSION AND FUTURE RESEARCH 
The empirical testing of Lau and Murnighans’ (1998) faultline concept is still in its 
cradle. It is, however, obvious from the faultline research conducted so far that 
team diversity can be beneficial for teams when the differences and similarities in 
the team are aligned in a way that makes overlap between potential subgroups 
possible (Thatcher et al., 2003).  Merging this idea with theories from cross-cultural 
psychology (e.g. Schwartz, 1992, 1994; Smith et al., 2006) has the potential to take 
cross-cultural research into the applied domain. In doing so, twenty years of 
predominantly theoretically oriented research on cross-cultural similarities and 
differences and its findings can be made relevant to people in multinational 
organizations in a viable manner. 
It is also my hope that the ideas presented in this thesis can work as inspiration for 
emergency management instructors to start looking for signs of faultlines. This 
could be a powerful tool in training. In training, it is sometimes desirable for team 
members experience a bit of conflict, so that the team can learn how to handle 
tension within the team. Often, however, conflict might be detrimental to learning 
procedures and facts and should therefore be avoided. When designing a 
multinational team and its tasks, faultlines could be manipulated. If the team’s task 
is to learn how to resolve conflicts, the team could be composed of individuals 
who form two homogeneous subgroups (e.g. the third group presented in Table 4) 
and let them perform tasks that enhance their differences. If cohesion is desirable, 
the team could be designed so that an overlap of demographic or cultural 
characteristics is created (e.g. the fourth group presented in Table 4). Knowing 
general dimensions along which faultlines could form (e.g., along demographic and 
cultural characteristics) could indeed be a powerful pedagogical tool. 
The work done for this thesis has identified a number of paths which I intend to 
explore in the future. Considering the three papers together produces a set of 
hypotheses for future research.  
Considering the first paper, I suspect that the relative emphasis placed on the 
various team functions in the Fleishman and Zaccaro (1992) taxonomy will differ 
across cultures. In the section on addressing the research question, I give several 
examples of how the team functions can have different meanings and implications 
across cultures. These are just a few out of innumerable examples that can be 
found in textbooks on culture and management (e.g. Smith et al., 2006). It is 
therefore my hypothesis that the team functions described by Fleishman and 
Zaccaro (1992) are likely loci for faultlines and that these team functions would 
serve as an excellent scoring scheme during observations of multinational teams in 
action.  
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In the discussion of the second paper, in the section on addressing the research 
question, I suggest that naturalistic observation of emergency management training 
is an advantageous approach for studying group faultline formation and activation. 
To test this idea, it would be necessary to (1) gain access to multinational groups, 
to observe their interactions, communication, and cooperation, (2) ask them to fill 
out a battery of questionnaires designed to assess the strength of group faultlines 
and perceived cultural diversity, (3) calculate a measure of faultline strength, (4) 
predict relative levels of conflict and performance, and (5) test the predictions with 
observations of the teams performance, morale, and conflict.  Several such 
questionnaires exist.  Thatcher et al. (2003) have formulated an appropriate 
formula for calculating faultline strength.  Confirmation of the hypotheses would 
support the development of guidelines for the design of multinational teams. I 
hypothesize that by assessing the participants’ age, gender, language, cultural and 
professional backgrounds, and so on prior to the observation, it should be possible 
formulate several hypotheses to be tested during the observation. In doing so, it 
should also be possible to test hypotheses on, not only what faultlines will be 
activated, but also what makes these faultlines activate. To my knowledge, no such 
study has yet been conducted.   
The idea that numerous, weak group faultlines may form subgroups that overlap 
each other (through one or more members of the group) and serve as the glue that 
holds the larger group together is a novel idea that deserves continued research.  I 
hypothesize, in line with Thatcher et al. (2003), that groups with moderate 
diversity, in which there are overlaps of characteristics and numerous, weak 
faultlines will experience more cohesion and better flow of information than 
groups with either strong faultlines, weak faultlines, or nonexistent faultlines.   
In sum, based on the three papers it is my hypothesis that the team functions 
described by Fleishman and Zaccaro (1992) are likely loci for faultlines and that 
naturalistic observation of emergency management training is an advantageous 
approach for studying group faultline formation and activation. By extending the 
faultline concept to include culturally-driven behavior and scoring these using the 
Fleishman and Zaccaro’s taxonomy, faultlines can serve as a viable vocabulary for 
addressing cultural differences in communication and cooperation in the domain 
of emergency management, and elsewhere. I believe that the faultline concept has 
the potential to take cross-cultural research into the applied domain so that its 
findings can be made relevant to people in multinational organizations and, in turn, 
help to mitigate cultural barriers to communication and cooperation. 
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7 FINAL COMMENTS 
In this thesis I have concentrated on small groups and teams engaged in emergency 
management. The results of this study could, however, easily be transferred to any 
multicultural cooperation. Examples include multinational business, negotiation 
between heads of state, international education programs, and so on. 
I also consider the results presented here relevant to domestic emergency 
management. It is an unfortunate fact that many immigrants to Sweden are quite 
isolated from mainstream Swedish society. In large cities such as Stockholm, 
Malmö and Göteborg, large areas have emerged where almost only first and 
second generation immigrants live. These areas are characterized by relatively high 
unemployment and isolation from the rest of the Swedish society. Many 
inhabitants in these areas might not know a word of Swedish (Hagström & 
Sundelius, 2003). An unfortunate byproduct of this isolation is that it can serve as 
an incubator of faultlines. Since the inhabitants in these areas lead their lives quite 
independently from the rest of the Swedish society, their expectations for entire 
classes of behavior may differ remarkably from the expectations of the Swedish 
people in general. Support for this claim comes from the fire in a discotheque in 
Göteborg in 1998 in which many young people died. The fire and the following 
rescue operation was an eye-opener for the Swedish emergency management 
system. Many of the victims of the fire were immigrants or second generation 
immigrants. The rescue operation became very problematic due to language 
difficulties and cultural differences in expectations for the interaction between 
rescue personnel and the people in the discotheque (Hagström & Sundelius, 2003). 
We often find it easy to ascribe cultural values and behaviors to specific nations 
and their inhabitants. What is important to remember with any cross-cultural study, 
however, is that every human being acts according to his or her own personal 
qualities and background. Every person must be understood and seen as an 
individual with individual characteristics rather than a representative for a culture 
or group (Herlitz, 1994). The generalizations we make across societies must be 
seen as pedagogical tools rather than ‘truths’ to help people interact across 
different cultures. It is also important to keep in mind that each culture and society 
formulates its rules and traditions in a way that corresponds to what is important 
and valuable to them. We all have an equal right to our ways of life. One culture is 
not better or worse then the other. Cultures are just different. And most of the 
time, they are not even different at all. But when they are different, we need a 
vocabulary to describe it, discuss it, and train people to recognize it. My aspiration 
is that group faultlines will serve that purpose in the future. 
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APPENDIX I: Experimental procedure for 
the study reported in Papers II and III 
Table AI: An overview of the first procedure. It was used during the four experiments 
with the Swedish and the Iranian groups. This table illustrates the procedure of the 
first day (first four hours) of the experiment. 

Experimental procedure – day 1 / or first half of the eight hour session 
Introduction   
 The participants are seated.  Informed consent forms are handed out, 

explained, and signed. 
 

 The participants are told not to talk about the game or their identities 
with each other until the experimenters have given their approval. 

 

  Demographic questionnaire 
Instructions and training   
 Reading the instructions.  
 C3Fire training scenarios 1 and 2:  Individual training   
 The 8 participants are split into 2 teams of 4 randomly and 

anonymously and work as teams.   
 

 C3Fire training scenario 3.  
Cycle 1   
 The group is randomly and anonymously divided into two new teams 

and is told so.  
 

 C3Fire scenario A.  
 Questionnaires on flow  
 Structured group discussion and coffee break:  
  1 How did it go? 

2 Did anything unexpected happen? What? 
3 Why was it unexpected? 
4 If you had additional information would it have been easier for you? 
5 Did you use the email system? Did you have any trouble with it? 
6 What information does the team need to share? 

Cycle 2   
 The group is randomly and anonymously divided into two new teams 

and is told so.  
 

 C3Fire scenario B.  
 Questionnaires on flow   
 Team replay and discussion / questionnaires  
Cycle 3   
 The teams are in the same as in scenario 2 and are told so.   
 C3Fire scenario C.  
 Questionnaires on flow  
 Team replay and discussion / questionnaires  
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Cycle 4   
 The teams are in the same as in scenarios 2 and 3 and are told so.   
 C3Fire scenario D.  
 Questionnaires on flow   
 Team replay and discussion / questionnaires   
Thank you and good bye! 
Or lunch break. 

Reminders to return for the second session  

 
Table AII: An overview of the first procedure. It was used during the four 
experiments with the Swedish and the Iranian groups. This table illustrates the 
procedure of the second day (hour 5-8) of the experiment.  

Experimental procedure – day 2 / second half of an eight hour session 
Cycle 5   
 The group is randomly and anonymously divided into two new teams 

and is told so.  
 

 C3Fire scenario E.  
 Questionnaires on flow  
 Structured group discussion and coffee:  
Cycle 6   
 The group is randomly and anonymously divided into two new teams 

and is told so.  
 

 C3Fire scenario F.  
 Questionnaires on flow  
 Team replay and discussion / questionnaires  
Cycle 7   
 The teams are in the same as in scenario 2 and are told so.   
 C3Fire scenario G.  
 Questionnaires on flow   
 Team replay and discussion / questionnaires  
Cycle 8   
 The teams are in the same as in scenarios 2 and 3 and are told so.   
 C3Fire scenario H.  
 Questionnaires on flow   
Thank you and good bye!   
 Payment  
 Open discussion about the game and the participants’ experiences of 

the C3Fire software and the experiment. 
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APPENDIX II: Information on the battery 
of questionnaires 
Demographic inventory 

The demographic inventory is a 16-item self-report questionnaire with both open-ended and 
forced-choice questions that assess the participants’ (1) personal, academic and work related 
background, (2) international experiences, (3) estimated language skills, (4) experiences of 
military, emergency service or police work, and (5) experiences of using computers, 
especially word processing and chat programs.   

NEO Five Factor Inventory (NEO-FFI)   

The NEO-FFI is designed to measure the ‘Big Five’, five domains of adult personality: 
extraversion, agreeableness, conscientiousness, emotional stability, and intellect/openness.  
It gives us valuable insights in the participants’ personalities and facilitates differentiation 
between individual and cultural differences.  It is one of our main tools for fending off 
objections that our data may be dominated by individual rather than cultural differences.   

The NEO-FFI is a 60-item personality inventory (Costa & McCrae, 1992).  We have 
obtained a license to administer the inventory and are paying its copyright holder a per-
participant fee.  The NEO-FFI has adequate internal consistency, construct, and 
discriminative validity across diverse samples (Ball, Rounsaville, Tennen, Kranzler, 2001;  
Costa & McCrae, 1992).   

Conflict Avoidance   

We have created a conflict avoidance instrument consisting of 23 items that assesses a 
person’s disposition to react to conflict.  The scale is comprised of items from the ICAPS, 
the ROAD, and an additional conflict avoidance scale taken from Tjosvold (1985) and 
Barker, Tjosvold, and Andrews (1988).  The index derived from these items allows us to if 
our participants find conflicts stressful or not.   

Tolerance for Uncertainty    

People react differently to situations in which they feel unfamiliar or without complete 
information.  We designed a 24-item instrument that assesses the degree of comfort in 
making decisions with incomplete information and in unfamiliar situations.  The instrument 
is comprised of items adopted from the Need for Cognitive Structure scale (NCS; Bar-Tal, 
1994), the Revised NEO Personality Inventory (NEO-PI-R, Costa & McCrae, 1992) and the 
Uncertainty Response Scale (URS; Greco & Roger, 2001).  The URS is comprised of three 
factors, Emotional Uncertainty (EU), Desire for Change (DC), and Cognitive Uncertainty 
(CU).  All three sources have satisfactory internal consistency and test-retest reliability across 
diverse samples (Ball et al., 2001;  Bar-Tal, 1993, 1994;  Greco & Roger, 2001).   

Time Horizon   

We designed an 18-item instrument that assesses how far people plan in advance, the time 
frame of their goals, and how far ahead they look to justify their actions.  The scale is 
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comprised of items from the Uncertainty Response Scale (URS; Greco & Roger, 2001), the 
PFI, the ‘Time Orientation’ dimension of the Value Orientation Method Survey (VOM;  
Kluckhohn & Strodtbeck, 1961;  Kluckhohn Center, 1995), and the Ability to Achieve 
Cognitive Structure Scale (AACS;  Bar-Tal, 1994).  The AACS has both satisfactory internal 
consistency and test-retest reliability (Bar-Tal, 1993, 1994).   

Schwartz Value Survey 

The Schwartz Value Survey is a 57 item questionnaire, aimed at testing Schwartz’s claims 
(presented in the Culture section).  The survey asks respondents to rate 57 values “As a 
guiding principle in my life,” using a nine-point scale.  The values are presented in two lists:  
the first contains nouns (e.g., equality, freedom, excitement in life); the second contains 
adjectives (e.g., humble, helpful, curious). This splits the survey into two manageable parts.  
Prior to rating the values on each list, respondents are instructed to read the whole list, and 
to chose and rate the value most important to them, and then to chose and rate the value 
they most oppose.  This procedure serves to anchor the 9-point scale and to encourage 
introspection when rating the values.   

The Schwartz Value Survey provides us with a measure of what values our participants find 
important and gives us the opportunity to test if these values are considered unequally 
important across our national groups.  
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