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Abstract 

This paper presents results pertaining to organizational and cultural issues central for cross-cultural cooperation in a military context. The analyses are based on three studies, two field studies from NATO exercises at HQ and tactical levels (Allied Warrior 2004 and Battle Griffin 2005) and one experimental laboratory study. Data was collected through interviews, questionnaires and through the NwN/SABRE1 computer based role play of a simulated mission. Results are presented on the interrelationship between organizational structure, process and flexibility, culture and trust.
1.0 Introduction
Operative NATO organizations and the Norwegian armed forces are currently undergoing changes towards NATO Network Enabled Capabilities (NNEC; e.g., [1]). This includes a reorganization of humans to best take advantage of the new information and collaborative technologies. Increased organizational effectiveness is usually the goal for organizational changes, but is not always the result. It is essential to gain better understandings of the interactions with and between organization and team structure, processes, and culture. This has also been articulated in the field of cross-cultural psychology (e.g., [2]

 REF _Ref191793334 \r \h 
[3][4][5]).
NNEC entails increased collaboration across borders and cultures within NATO, a trend we also see in civilian organizations. This augments the need to better understand how differences in national culture affect both organizational and team processes. Culture affects our knowledge structures, beliefs, and how we understand the world around us, make attributions, behave, communicate, etc (e.g. [6]
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[7][4] [8]
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[11][12]). In other words, culture influences how we make sense of things, as well as how we act; it may influence how we experience and exercise organization and team-work – locally as well as in distributed networks.  
This paper presents research conducted in the context of the NATO Human Factors and Medicine (HFM), Research and Technology Group (RTG) – 138 / Leader and Team Adaptability in Multinational Coalitions (LTAMC) and focuses on selected organizational and cultural issues central for cross-cultural cooperation in NATO operations. Field data was collected at the NATO Deployable Joint Task Force (DJTF) during the Allied Warrior exercise in 2004 (AW04) and at a tactical level unit during the NATO winter exercise Battle Griffin 2005 (BG05). Experimental data was collected using the NwN/SABRE
 game environment of a simulated mission, in the period from April 2006 to May 2007. Both experimental and survey data was collected in the experiments, while interview and survey data was collected in the field studies. The studies have been reported separately and in more detail in Bjørnstad [14][15][16][17].
2.0 Theory and aims of study
Culture

The construct of culture has many definitions. Two often referred to in cross-cultural research are held by Hofstede ([7] p. 5; [4] p. 9): “The collective programming of the mind that distinguishes the members of one group or category of people from another” and Kluckhohn ([18]p. 86): “Culture consists in patterns of thinking, feeling and reacting, [..]; the essential core of culture consists of traditional [..] ideas and especially their attached values”. Hofstede and Kluckhohn as well as most researchers within the field of cross-cultural psychology include values at the core, while not excluding behavior in their definition of culture [2]
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[34][1]. Research within cross-cultural psychology focuses on culture at a national level and has generally operationalized cultural differences as dimensions of culture, primarily value dimensions, building on an understanding of culture as at least relatively stable over time [20]. This is also the stance taken in this paper.
Hofstede’s five dimensions of culture represent the core of the most well-established and validated cross-cultural theory we have – especially as concerns organizational and work related issues. The dimensions are called: Individualism/Collectivism (I/C), Power distance (Pd), Uncertainty avoidance (Ua), Masculinity/Femininity (M/F), Long-term /Short-term Orientation (Lt/St) [4]
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[37].  His work has been corroborated and expanded through numerous other studies (e.g., [20]
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[10]), also with military samples [25][24]. This study will make use of the dimensions of I/C, Pd and Ua, as these are expected to be directly related to the organizational issues at the focus of the research presented in this paper (as presented below). Individualism/Collectivism (I/C) refers to a cultural difference in group as opposed to individual orientation. Group orientation is linked to tight ties between people, whereas individual orientation is linked to loose ties between people (high scores indicate individualism - I). Power distance (Pd) is defined as a difference in the actual and experienced distribution of power between people in a hierarchy (high scores indicate high Pd). Uncertainty avoidance (Ua) refers to a difference in need for predictability and rule orientation (high scores indicate high Ua). 
One of the many areas culture interacts with is organizational and team behavior (e.g., [26]
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[10]). It is anticipated that both organization structure as well as national culture have an impact on organizational and team processes. 

Organizational change and Uncertainty avoidance
High Uncertainty avoidance (Ua) has been linked to less tolerance for ambiguity and chaos [7][4]. We wanted to find out if high Ua also would mean more negativity to organizational changes in operative military organizations. As NATO operative organizations are facing both current and future organizational changes, this should be important to understand.  
Organizational structure and process

It may seem natural that an organization which is hierarchic also should have centralized processes. Also in the organizational literature these variables are often considered as pairs (e.g., [27]). However, findings from the field suggest that in the actual development of NATO organizations, these issues may not be considered as two sides of the same coin (e.g., [28]). The current study aims to research the relationship between the variables; are they complimentary, somewhat related, or not at all related? And what are the implications for an organization’s well functioning?
We were also aiming to find out whether there would be any preferences for any particular organizational structure (hierarchy/flat) or process (centralization/decentralization), and if this would be affected by culture. Hofstede linked Low Power distance to cultures where people tend to work in flatter and more decentralized organizations [4]. Thus, we expected that those with low Pd would look more positively on the organization if they perceived that the organization was flat and/or decentralized.

Organizational flexibility

The creed of today seems to be that all organizations need to be flexible in order to be efficient. This is also a basic assumption in the NNEC related literature (e.g., [29][1]). Is this true? And what constitutes the prerequisites for flexibility? Decentralization? Flat structure? Heterogeneity in team and organizational composition? 

Some assumptions are made in parts of both military and civilian literature about flat structure and decentralization giving more flexible and adaptable organizations (e.g., [27]
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[29]). In the NNEC related literature, this has been made one of the main organizational points (e.g., [29]).  The study aimed to test this. 

Trust

Heterogeneity in team and organizational composition may influence flexibility positively, but how does it affect team trust? It has been shown that trust is an important factor in organization and team cooperation and for the information and knowledge flow in organizations (e.g., [30]
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[31][32]). Information is crucial to any organization, and especially to information-heavy environment like international military organizations. Research on trust has pointed to that similarities between people and time to get to know one another, influences the building of trust positively (e.g., [33]
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[34]). None of these studies have, however, looked at whether similarities/dissimilarities between team members in terms of national culture, have an effect on team trust. These are important issues to understand for NATO coalitions and made even more salient by the decision to implement NNEC. The current research aims to find out whether ad-hoc teams composed of culturally homogenous members will have higher levels of team trust than teams composed of culturally heterogeneous members, due to the dissimilarity of members increasing the need for time to build trust. 

In turn, the study also intended to research whether the cultural characteristics of personnel could influence their level of trust in team-mates, as suggested by the work of Triandis [35] and Cox et al. [36] – and if so, how? As Triandis points out, people from collectivist cultures are more group oriented, and more aware of group affiliation and identity than people from individualist cultures. Therefore they are expected to make more difference between in-group and out-group members, also in regard to trust. On the other hand, Cox et al. found that people from collectivist cultures actually were better at trusting all people, even those from other ethnic groups than their own.
3.0 Method
In order to explore these organizational issues, culture and trust, and to ensure both ecological and internal validity, both field studies and lab experiments were employed. Field data was collected from the NATO Response Force (NRF) exercise AW04 at headquarter (HQ) level and at the BG05 exercise at tactical level. Experimental data was collected from a computer simulated game environment (NwN/SABRE). 48 of the experiments were conducted using local networks in 5 different countries while 8 of the experiments were conducted over the internet from the same 5 countries.
Participants

In the AW04 field study, the military personnel at the DJTF in AW04 were the focus of our study. They counted approximately 90 persons and were from 12 different nations, the majority of whom had their daily work at the NATO HQ in Naples. 13 persons from the DJTF were interviewed
 and 15
 filled out the then newly developed organizational questionnaire, rendering a total of 28 respondents. Our respondents were from Denmark, Germany, Greece, Hungary, Italy, Turkey, the UK and the USA.
In the BG05 field study, the sample consisted of 55 persons from a tactical level unit
, where all but two were Norwegian (the remaining two were from the Netherlands). The personnel filled out the revised version of the organizational questionnaire developed for AW04. 

In the laboratory experiments, there were a total number of 224 subjects participating, 4 in each experiment. A total of 56 experiments were conducted in Norway (16+6), Sweden (9+6), Bulgaria (8+6), the Netherlands (8+8) and the USA (7+6). The first number in the parenthesis indicate the number of national experiments in each country, with a nationally homogenous subject composition, while the latter number indicate the number of international experiments that each country participated in, with a nationally heterogeneous subject composition. This means that 48 of the groups were culturally homogenous while 8 of them were culturally heterogeneous
. All participants were military officers, with the rank of OF-1 to OF-5
, 117 male and 7 female, aged from 19 to 57
. The organizational questionnaire was not activated in the Swedish (9), Bulgarian (8) and in 5 of the Dutch national experiments, rendering organizational survey data from 34 experiments
.
Measurements
The AW04 field study was considered the pilot work in the development of a new organizational questionnaire. The questionnaire endeavours to measure organizational variables of importance for the cooperation and decision-making in a military multicultural setting like a NATO headquarter. The questionnaire was especially constructed to map transformation in central organizational structures and processes. It covers the topics of: group roles and processes, organization, decision-making, information-sharing, language, identity and culture. 

On the basis of the AW04 data analyses (both qualitative and quantitative), the questionnaire was revised for later use. For more details on this methodological process, please be referred to Bjørnstad [14].  The content validity of the form should have been satisfactorily established by the measures taken. The feedback given by the respondents, primarily in the interviews, but also through comments that were made in writing, gave indications of good face validity. 

In the AW04 field study, cultural differences was operationalized as Hofstede’s [4][7] value dimensions and the national scores that Hofstede identified in his original research was used as the basis for the cross-cultural analysis of the organization
. This was the seminal work of Hofstede in the 1966-73 IBM survey of the work-related values and attitudes of 116 000 IBM employees [4]
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[7]. Using existing cultural mappings to explore the relationship to other subject areas, like organization, is a customary method within cross-cultural psychological research. 
In the BG05 field study, data was collected using a revised version of the organizational questionnaire developed for AW04. 

In order to study cooperation in multinational teams in a controlled environment, the LTAMC employed a computer based role play, NeverWinter Nights (NwN), which was adapted for our research purposes through the Situation Authorable Behavior Research Environment (SABRE). The method was considered both explorative and innovative in the study of issues related to cross-cultural cooperation. The SABRE game world is a modern urban environment without magic or violence. There can be 4 players on-line simultaneously in addition to an invisible character, through which the experimenters can monitor the experiments. 
In the experiments, demographics/background, culture and organizational data was collected employing computerized surveys before and after the experimental game session. Hofstede’s Value survey Module (VSM-94) was employed to measure culture and is today, to the author’s knowledge, the most extensively validated instrument we have to measure culture quantitatively, especially in an organizational context (e.g., [10]
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[25]). The VSM survey is validated to measure culture at a national/regional level, and is the result of continuous work since the original study [4]
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[37]. The organizational survey was constructed for the LTAMC experiments and contains 36 questions developed from the organizational surveys employed in the field studies (AW04 & BG05). Questions in this experiment version were further reviewed by peers and revised on the basis of feed-back from the subjects in two pilot studies conducted in Norway prior to the first experiments. 
Procedure

AW04 and BG05 field studies
The first data-collection was carried out at the DJTF during the AW04 exercise, in Verona, Italy. The organizational questionnaires and the interviews were completed on site towards the end of the exercise. The subjects were recruited on the basis of free willingness. 
During the BG05, the survey data was collected in the last part of the exercise at a tactical level unit in Steinkjer, Norway.

Laboratory experiments
In the experimental set-up, the 4 subjects in each experiment were randomly assigned to a role in the game. They each controlled a game character or avatar. In the game scenario, the subjects were given an assignment as a team and could cooperate to solve the assignment. They communicated through “chat”. 
The national experiments were conducted within local networks while the international experiments were done over the internet. The experiments were timed to one hour, but subjects were in for 5-6,5 hours on the experiment day, which included getting a brief before starting, game learning and planning sessions, completing surveys, and receiving a debrief at the end. 
The game started with a tutorial program, aimed at teaching the subjects how to play the game. In the second part of the tutorial session, the players were brought together and taught how to communicate. The subjects would proceed at their own speed in the tutorial session. Before the real experimental session started, there was a so-called planning session where the players were guided through planning by different game instructors. At the end of this, the players entered into the play’s experimental scene, at which time the experimental session started - timed to exactly 1 hour. When the subjects started the planning session they were informed that one of them was the team leader. This was randomized. 
In the experiment session, the subjects’ characters would be in a modern urban environment where their mission was to find weapons hidden in crates (“caches”), which would give the team points (“goodwill points”)
. There were no individual scores, but when someone gained points everyone was informed when this happened and by whom. In order to do their mission the subjects had a set of tools to help them out. These were scarce, so as to promote cooperation between the players. The distribution of tools was done by the players. 

Communication between the players was limited to chat, there was no voice communication. There were two different chat functions, one short-range and one long-range. With the short-range chat the players could “talk” to all the other players in their closest vicinity, who would all “hear” simultaneously.  With the long-range chat the players could only “talk” to one at the time, but were not limited by distance. 
4.0 results

Organizational change and Uncertainty avoidance

It was hypothesized that people with high Uncertainty avoidance (Ua) would be more negative to organizational change than those with low Ua. First we analyzed the AW04 sample, which was culturally mixed. In this sample 43% experienced large organizational changes, 43% some changes and 14% no change. Organizational changes had been introduced as the DJTF aimed to approach a structure in line with Effects Based Operations (EBO)
. This included a change from the formerly used J-structure into to a cellular “EBO structure”, a change from separate services into a joint structure, and increased focus on the commander’s goals. Splitting the file in low and high Ua
 showed that for those from low Ua cultures, there were found no relationship between the experienced degree of organizational changes and the rating of the organization (positive/negative). For those from high Ua cultures, there was found a tendency for a negative relationship, although not significant (r=-.487, p=.183). This means that, there seems to be a tendency that the type of organizational change experienced in the AW04 was understood as more negative for those from high Ua cultures. The BG05 sample was low Ua only, and as expected there was found no relationship between the experience of organizational changes (32% experienced large organizational changes, 41% some changes and 27% no change) and the rating of the organization. 
Organizational structure and process

In both field and experimental studies, three questions were asked in order to decide the respondents’ perception of structure (hierarchy/flat), centralization/decentralization and flexibility of the organizations, using 5-point bipolar measurement scales. 
Responses indicated that hierarchy may have been relatively flat in the AW04 organization (43% said the organization was flat, 25% that it was hierarchic), but also that this was not accompanied by an equal amount of decentralization (32% said the organization was decentralized, 43% that it was centralized). Indeed, there was found no relationship between degree of hierarchy and decentralization (r=.155, p=.430, N=28). Qualitative data revealed some of the negative consequences of centralization accompanying a flattening of the hierarchy; intermediate leaders were reported not to be sufficiently empowered and subordinates were reported to forward too many questions to superiors, hence creating a chokepoint at the top of the hierarchy. 

In the BG05 organization, about 50% of the respondents found the organization to be both hierarchic and centralized. However, there was found little relationship between the variables (r=.206, p=.134, N=55).
In the experiments, 56% of the subjects found the team structure to be flat (30% hierarchic) and 62% found the team processes to be decentralized (12 % centralized). The variables, centralization and hierarchy, were significantly positively correlated (r=.454, p<.001, N=133)
.
Flexibility

Flat structure and decentralization as predictors of flexibility 

It was expected that hierarchy and centralization would be related to flexibility in both operational and game environments. 
In the AW04 data, regression analysis demonstrated no relationship between structure (flat/hierarchy) and flexibility, but quite a strong significant relation between perceived decentralization and flexibility (β=.671, p<.001, R2=.45). This implies that people who found the organization to be flexible also tended to find the organization to be decentralized. 

In the BG05 data, regression analyses showed that there was a tendency for people who rated the organization as more flexible also to rate the organization as flatter and more decentralized ((=.336, p=.024, and (=.369, p=.007, respectively). Hierarchy and centralization explained over 26% of the variance in the flexibility ratings.  In this organization, both flat structure and decentralization seemed to be good predictors of an organization’s flexibility. 
In the experimental data, regression analysis found only almost significant relations between perceptions of flat structure and flexibility (β=.148, p=.119), and decentralization and flexibility (β=.179, p=.060), including both national and international groups (N=133)
. Flat structure and decentralization explained 8% of the variance in flexibility (p=.005). The same relationships turned up when the analyses were done on the basis of aggregated scores at the group level; the relationships were even somewhat stronger while not significant at the .05 level
.

Figure 4.1 shows the model portraying the relationships between flat structure, decentralization and flexibility, based on the analyses from all three studies. The results lend support to the hypothesis that flat structure and decentralization are positive predictors of organizational flexibility
. The link between decentralization and flexibility was clearly the strongest. The values in the model are weighted mean coefficients. The statistical procedure for computing the weighted mean coefficients is based on Hunter and Schmidt’s [38] method for estimating the weighted average of correlations.
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Figure 4.1 Model: predicting flexibility through the organizational variables flat structure and decentralization. Correlation and beta coefficients are weighted.
Cultural heterogeneity as a predictor of flexibility

It was expected that cultural heterogeneity of team composition might affect flexibility positively. We had measurements of this only from the experiments (only in this controlled environment could we manipulate the team composition). A t-test showed a tendency in line with expectations; the culturally heterogeneous groups (N=20) scored on average 0.4 higher on the flexibility ratings (5-point scale) than the culturally homogenous groups (N=100)
. The difference was almost significant (p=.069). Cohen’s d-value was estimated to be 0.45, indicating a moderate difference between these two groups
.
Cultural heterogeneity and trust

Trust, defined as task related confidence in team-members, was expected to affect team processes, and possibly also be linked to culture. In the experiments, team trust was measured through 3 questions in the Organizational questionnaire (experiment version). Internal consistency test shows satisfactory reliability of the measure; Cronbach's Alpha = .714. See table 4.1 for details; mean score was computed on the basis of the items listed.

Table 4.1 Team trust: Items and reliability of measure. N=133.

	Items 
	Corrected                      Item-Total Correlation
	Cronbach's Alpha if Item Deleted

	How confident were you that team members would assist you if you needed help?
	,548
	,610

	How confident were you that team members would fulfill their responsibilities?
	,490
	,676

	How confident were you that your team members would share important information with you?
	,569
	,579


Answer categories: 5-point scale from very confident to very doubtful.

Figure 4.2 shows the distribution of answers on trust split in national and international experiments. The figure indicates higher trust within the national than within the international groups. The mean trust scores in the national and international experiments were 3.6 (SD=0.8) and 2.9 (SD=0.8), respectively. This is a difference in mean trust scores of 0.7 point on a five-point scale, significant on a .001 level. Cohen’s d-value for difference between these two groups was estimated to be 0.85, indicating a rather large difference in trust scores between the two groups. The lack of answers from all countries in the national experiments was controlled for
.
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Figure 4.2. Trust within nationally homogenous groups and nationally heterogeneous groups. N=121.
Trust and Individualism/Collectivism
It was expected that trust may be related to the Individualism/Collectivism (I/C) dimension of culture, but there was found no such relationship in our data. In the analyses it was checked for correlations in the sample both as a whole, as well as within the national (homogenous) and international (heterogeneous) groups separately. 
Rating the organization and the effects of Power distance
In both field and experimental studies, we checked how the structural (hierarchy) and processual (decentralization and flexibility) organizational descriptions were related to how the respondents rated the organization (positive/negative). The correlations are reported in table 4.2.
Table 4.2 Correlations between organizational rating and flat structure, decentralization and flexibility in AW04, BG05 and experiments.
	
	Flat structure
	Decentralization
	Flexibility

	Org.rating AW04 (N=27)
	r=.140 (p=.487)
	r=.326 (p=.098)
	r=.343 (p=.080)

	Org.rating BG05 (N=55)
	r=.208 (p=.128)
	r=.200 (p=.146)
	r=.652** 

	Org.rating Exp. (N=133)
	r=-.368** 
	r=.-389** 
	r=.121 (p=.166)


**p<.001
Table 4.2 shows how rating the organization can be understood as being influenced by flat structure, decentralization and flexibility. There were no significant findings in the AW04 study, but the tendencies were the same as in the BG05 study; the flatter, more decentralized and flexible the organization was rated, the more content the respondents seemed to be with the organization in general. The relationship to flexibility was the strongest result in both studies and significant at the .001 level in the BG05 study.  The weighted mean correlation coefficients are presented in table 4.3.
Table 4.3 Weighted mean correlations between organizational rating and flat structure and organizational rating and decentralization from AW04 and BG05, and the weighted mean correlation between organizational rating and flexibility from all studies (AW04, BG05 and experiments).
	
	      Flat structure
	Decentralization
	Flexibility

	Org.rating AW04 & BG05 (N=82)
Org.rating AW04, BG05 & Exp (N=215)
	       r=.185
 
	r=.241

	r=.550**
 r=.285*


*p< .01, **p< .001
We also expected that Power distance (Pd) would affect how the respondents rated the organization. We expected that those with low Pd would look more positively on the organization if they perceived that the organization was flat and/or decentralized. In the BG05 sample, we had only low Pd respondents. Splitting the AW04 file in low and high Pd
, showed that there were significant correlations in the low Pd group only (N=11): decentralization and rating (r=.778, p=.005) as well as flexibility and rating (r=.608, p=.047) were quite strongly correlated.  

The correlations in table 4.2 show that in the experiments, the relationships between rating the organization and both flat structure and decentralization were in the opposite direction of those in the field studies. Respondents in the experiments seemed to have a more positive view of the team organization when they experienced it as more hierarchic and centralized. Only the relationship to flexibility was the same as in the field studies (table 4.2). In the experimental data we found no effect of splitting the file in low and high Pd.  We also checked through regression analysis if Pd interacted with hierarchy and centralization on how subjects rated the organization. This was not found.
However, there was found a significant correlation between Pd and rating the organization: r=.193 (p=.026), indicating that there was a small tendency for subjects from high Pd cultures to rate the team organization more positively than those from low Pd cultures. The same relationship, although not significant, was found in the AW04 data (r=.248, p=.213).  
The results from the experiments presented above, that the team organization which was perceived as hierarchic and centralized also tended to be rated as better, needed a further inspection. A regression analyses was first performed, showing that flat structure ((=-.241) and decentralization ((=-.279) explained 20% of the variance in rating (beta values: p<.01, model: p<.001). It was suspected that the game context could have influenced these findings. Simultaneous communication to all other players at the same time could for instance only take place if they were standing in each others vicinity in the game, otherwise they would have to type the same message repeatedly to all. 
Over 96% of the respondents in the experiments indicated that the game tools influenced group processes. Regression analysis showed that 14 % of the variance in Game influence on team processes could be explained by the two variables, Technical obstacles for sharing information (β1=.216, p1<.01) and Tool influence on communication (β 2=.323, p2<.001). These analyses indicate that team members experienced team processes, including both communicational patterns and sharing information, to be influenced by the technological solutions in the game. 

Qualitative data from the experiments
 indicated that subjects often found the communication through chat and the information management system to be cumbersome and take too much time. The comments suggest that playing may have been more time efficient, as well as less chaotic and confusing if the team organization was more hierarchic and centralized. There were also indications that our subjects interpreted the game organization in light of what they were used to in their military organization. 
Further analyses showed that the tendency to like a hierarchic and centralized organization was found both for those who had previously spent a lot of time playing computer games (experts) as well as for those that had played little or nothing (novices) (the correlations were just a bit stronger for those who had played more games). Hence, both those who could be expected to find the game complex and those who could be expected to find the game simple rated the team organization higher when the organization was hierarchic and centralized. In other words, game expertise could not explain the correlations between hierarchy and rating, and centralization and rating.
Finally, in relation to the experiments (we had no performance measures in the field studies), it was explored whether organizational structure and process was related to performance, in terms of game points. There was found a significant correlation at group level only: game points pr transaction was positively related to hierarchy (r=.371, p=.031), indicating that a hierarchic organization also paid off in the game. 

5.0 discussion
Organizational change and Uncertainty avoidance

The AW04 data gave some support to the hypothesis of high Uncertainty avoidance (Ua) predisposing people to perceive organizational changes as negative. As there were reports of chaos linked to the organizational changes implemented in the AW04 DJTF organization, the environment could be described as less predictable and more ambiguous (for more on this, see [14]). According to theory, people from high Ua cultures will have more difficulties dealing with this [4]. There were no high Ua respondents in the BG05 sample, and as expected there were found no tendency to perceive organizational changes as negative in that data.

Organizational structure and process

Even though the structural description of hierarchy and the processual description of centralization often are considered to be closely related in an organizational context (e.g., [27][26]), the current studies show that hierarchy and centralization were significantly related in only one of the three studies. This indicates that the variables may be independent, and that they may or may not be related in different organizations. Earlier studies from military operative organizations have also reported that organizational developments that include flattening the structure often do not entail decentralization (e.g., [28]). 
But what does it mean for the organizational effectiveness if hierarchy and centralization are not related in any given organization? In the AW04 data, there were indications that a lacking relationship between the variables can mean a less well functioning organization – especially if flatter structure is not accompanied by decentralization. The top end of the hierarchy seemed to get overloaded as too many decisions were routed upwards. Similar problems have also previously bee reported from the field (see e.g., [39][40]). Such organizational processes can typically make personnel higher up in the hierarchy overworked and those lower down in the hierarchy less able to make decisions. There is also a risk that people may become passive in systems where they get used to having insufficient authority to act. If a person gets used to not being able to make a difference, it is a natural consequence to stop trying
. 
Flexibility

Flat structure and decentralization as predictors of flexibility 

Results from the three studies support a model where flexibility can be predicted through the organizational variables flat structure and decentralization. The strongest and most consistent relationship was found between decentralization and flexibility. In both the BG05 and the experimental data, flat structure and decentralization were found to predict flexibility. In the experiments, this was found both at individual and group levels of analysis. The relationships were however, stronger at the group level, lending further support to the interpretation at the organizational level of analysis. The AW04 field data confirmed only the link to decentralization, which also was the strongest relationship found in the two other studies.
These results support one of the most basic hypotheses onto which the idea of NNEC has been built; the supposition that flatter organizational hierarchy and decentralization will lead to greater flexibility (e.g., [1][29]
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[39]). Similarly, organizational theory (e.g., [27]) has described hierarchic, centralized organizations as inflexible. The current research has confirmed the proposed connections in empirical analyses from both field and experimental studies in cross-cultural military contexts. In addition, the current research has consistently shown that decentralization is the most important element in order to achieve flexibility. However, in at least in some parts of NATO, organizational development in the NNEC era does not seem to reflect a conscientious approach to such issues, i.e. there are many reports of centralization rather than decentralization (for e review, see e.g., [39]). 
Cultural heterogeneity as a predictor of flexibility
In the experiments, there was found a moderate almost significant difference between the culturally heterogeneous and the culturally homogenous groups in flexibility. The difference was in the hypothesized direction; a tendency for the heterogeneous teams to be more flexible.
Cultural heterogeneity and trust

Even though culturally heterogeneous teams may be more flexible than homogenous teams, there are also challenges linked to this. Results indicated quite large, and significantly higher, levels of trust within the national than within the international teams. This supports research on trust having indicated that it is more difficult to build trust in heterogeneous groups than in homogeneous groups [31]
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[34]. The current results expanded the notion of heterogeneity to culture in relation to trust, hence adding new insight into the fields of cross-cultural group processes and trust.

One lesson from these studies is that one needs to invest more time and training together in order to build trust in international work groups, like NATO coalitions, as compared to national work groups, and the more culturally diversified at the outset, the more time will be needed. NNEC includes increased cooperation, also between countries, which indicates that this will be an important lesson to include in order to succeed with the implementation of NNEC.

Trust and Individualism/Collectivism
It was also expected that trust may be related to Individualism/Collectivism (I/C). Research indicate that the cultural dimension of I/C may affect people’s tendency to trust people [35][36]. However, there was found no significant links between the I/C dimension of culture and trust in our data; neither in the whole sample, nor for nationally and internationally composed groups when analyzed separately. The lack of results may not be so surprising as the research of Cox et al. [36] and Triandis [35] actually points in opposite directions; the former having demonstrated that collectivists trust both in-group and out-group members more than individualists, while the latter indicated that collectivists trust out-group members less than individualists. If both Cox et al. and Triandis are equally right, that collectivists are better at trusting per se while at the same time also differentiating more between the in-group and out-group members, we could end up with the two tendencies canceling each other out if they are made equally salient in the context they are measured.
Rating the organization and the effects of Power distance
There seemed to be a general preference in the field studies for a flat organizational structure and decentralized and flexible organizational processes. The preference for organizations that were flexible was the only result that proved significant and was consistently found in all studies, including the experimental study. Assuming that a positive attitude toward the organization is linked to higher motivation, one may in turn hypothesize that a flexible military organization may lead to more motivated personnel.
Low Power distance (Pd) seemed to strengthen the preference found for decentralized and flexible organization in the field studies. This was in line with expectations; low Pd indicates a culture where people are used to working in flatter and more decentralized organizations [4]. There was, however, found no opposite relationship for high Pd cultures. Is it possible that people from low Pd cultures find it harder to adapt to a more centralized organization than people from high Pd cultures find it to adapt to a more decentralized organization? It seems to make sense that it is more frustrating having to adapt to less power and influence than one is used to, as opposed to more power and influence than one is used to.

Contrary to what was found in the AW04 analysis, in the experiments, respondents seemed to have a more positive view of the team organization when they experienced it as more hierarchic and centralized. The question is why this is so. We know from research on organization and problem-solving (e.g., [13]
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[43]) that simple tasks tend to make a centralized organization advantageous. Could this be the reason also in this case; that the experiment situation could be deemed a simple task situation? Certainly, a military operative organization is both more complex and deals with more complex issues than what a small controlled lab experiment can be. Nevertheless, qualitative data indicated that many subjects experienced the game as a complex environment, and possibly more so the subjects with less experience playing computer games. But as indicated in the results chapter, even though the correlations were somewhat stronger for the gamers, the same relationships were found for both gamers and non-gamers. This seems to indicate that it was not a lack of complexity in the game that gave the preference for hierarchy and centralization. On the other hand, even though the game was somewhat complex, the main task could still be viewed as relatively simple, at least compared to tasks in a military operative exercise.
Both qualitative and quantitative data indicated that the game may have had an influence on the team-processes in the experiments. Technical solutions in the game, such as communication and information management tools, were found to influence the group processes, including restricting information-sharing and influencing the communication processes. For further research purposes, this finding points to the importance of also analyzing how experimental tools may influence a least certain measurements. Transferred to a military context, the finding underlines the importance of understanding the effect that collaborative technologies have on the collaborative processes in an organization. 
In the game, long distance communication was restricted to sending messages to only one other player at the time, and represents a technological solution that did indeed influence the communicational pattern. This meant that it would take more time to communicate and share information with all in a decentralized manner than in a centralized manner if the team was dispersed, which could explain why the subjects seemed to prefer a hierarchic and centralized organization. It simply saved time and effort in the game.

Qualitative data from the experiments also indicated that playing may have been more time efficient, as well as less chaotic and confusing for the subjects, if the team organization was more hierarchic and centralized. Some comments also indicated that our subjects interpreted the game organization in light of what they were familiar with in their jobs in a military organization. In other words, if the organization was less hierarchic and centralized in the game than in the teams subjects were used to working in, they could interpret this as being the problem if there was confusion. What we know is that people work most efficiently in systems to which they are accustomed. (For a discussion on this topic, see [14].)
The finding in the experiments, that subjects from high Pd cultures tended to rate the team organization more positively than those from low Pd cultures, could mean that the organization and/or game solutions for communication and information sharing were supporting more hierarchic and/or centralized organization and processes than what our respondents from low Pd cultures were accustomed to and/or preferred. This strengthens the above indications of the game having communication and information sharing solutions favoring centralized communication. Since organizations in low Pd cultures typically are flatter and more decentralized [4], subjects from these cultures may have been more frustrated having to work centralized than those from high Pd cultures. 

It was also found that hierarchy affected performance scores; more hierarchically structured teams tending to get higher game point scores per transaction than flatter structured teams. This could simply mean that this structure paid off in this game, and could hence be one of the reasons why this structure was more preferred among the players.
6.0 Conclusion

The results presented from two NATO exercise field studies and one experimental laboratory study have provided insights into organization, culture and trust in multinational settings. Results on the relationship between organizational structure and flexibility supported the theories of a positive relationship between flat structure, decentralization and flexibility proposed in the NNEC concept. Especially decentralization was consistently and strongly related to flexibility in the studies. In turn, flexibility was the organizational element that made personnel in all studies inclined to give the organization higher ratings. In the field studies, especially in low Pd cultures, decentralization and to a lesser extent flat organizational structure, also tended to give higher organizational ratings. In the experiments these relationships tended to go in the opposite direction. Cultural heterogeneity of team composition in the ad-hoc experimental teams was on the positive side related to flexibility, but on the negative side also to lower team trust.  These findings on trust support and expand on existing research and suggest a need to invest more time and training in order to build trust in culturally diversified teams in NATO coalitions. 
Field and experimental studies were in general pulling in the same direction in the results presented. However, attention was also brought to important experimental game characteristics that could make certain results point in the opposite direction of those in the field studies. The use of a game environment that allowed distributed collaboration was what made the cross-cultural experiments possible, but as the results here also indicate, there is a need to be aware of the limitations of such studies in terms of generalizations; certain processes risk being influenced by the research tool. However, as we are only in the early days of both building the knowledge of how to create and use good simulated environments for research in human factor areas, the author of this paper believes the results from the LTAMC research, of which some has been presented here, show that there is a future for such methods in both cross-cultural as well as other human factor research, for military and civilian purposes alike. There is also much new development in the field of serious gaming and virtual worlds that show good promise for the future of using games in human factor research.
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� NwN: NeverWinter Nights (by Bioware). SABRE: Situation Authorable Behaviour Environment (by BBN-Technologies).


� The interviews were semi-structured and had the same questions in the base as the organizational questionnaire (the main tool for the quantitative data collection).


� 5 of these questionnaires were mailed to us and arrived after the main part of the organizational analyses had been conducted and reported in Bjørnstad (� REF _Ref192057119 \r \h ��[14]�� REF _Ref192057185 \r \h ��[15]�; N=23). N=28 for the organizational analyses in this paper.


� This represented a return rate of about 60%.


� In Norway, there were conducted two series of national experiments, with samples from two different Norwegian military populations (one from a graduate and one from an undergraduate military college), which were also intended to function as a controls when making comparisons across national cultures.


� NATO standard. 4,9 % had ranks just below OF-1. 


� Mean age 31, with a standard deviation of 7,6.


� N=133, 3 missing values total.


� For Hungary, which was not in the original IBM-survey, we used the estimated scores (based on two later studies) presented in Hofstede � REF _Ref192055803 \r \h ��[4]�.


� The players could both gain and loose points in various degrees depending on their actions. 


� EBO is e.g. described in the “NATO networked enabled capability (NNEC) foundation document” � REF _Ref159829938 \r \h ��[1]�. 


� Low Ua is defined as Ua<54, i.e. below the mean Ua value in the AW04 sample.


� As the organizational questionnaire had failed to be activated in the Bulgarian, Swedish and approximately half of the Dutch national experiments, we lack data on the organization related measurements from these. Therefore, N=133.


� Looking at the same for the international groups only, gave the same relations, just a bit stronger.


� Flat structure & flexibility, β=.190; decentralization & flexibility, β=.293, R2=.151, p=.078, N=34.


� The weighted beta-value for flat structure was not significant (p=.11).


� As we had no flexibility scores from the Bulgarian and Swedish national experiments, the data from the Bulgarian and Swedish participants in the international experiments were excluded when comparing the national and international groups, in order to have matched samples for comparison purposes. Therefore, N=121 total.


� Cohen’s d-value is a measure of effect size, in this case signifying the relative difference between two groups. Conventionally, a d-value of +/-.20 is interpreted as a small difference, +/-.50 a moderate difference and +/-.80 and above a large difference. 


� As we had no data on trust from the Bulgarian and Swedish national experiments, the data from the Bulgarian and Swedish participants in the international experiments were excluded when comparing the national and international groups, in order to have matched samples for comparison purposes. Therefore, N=121.


� Low Pd defined as Pd<40, i.e. below the median Pd value in the AW04 sample.


� From open-end questions in the organizational questionnaire, experiment version.


� Learned helplessness is a now classic finding in psychological research � REF _Ref192057915 \r \h ��[41]� that explains how people learn to stay passive if they experience that their actions are unsuccessful. The knowledge is furthermore transferable to different situations than where it was learned.
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