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ABSTRACT 

This study adopted a contextual framework to examine whether an interaction between 

group culture and economic power influences self-interest in a simulated commons dilemma. 

Full-time managers enrolled in executive MBA programs in Germany, Hong Kong, Israel, and 

the United States (U.S.) made decisions in an asymmetric commons dilemma. Relative to 

managers from the U.S. and Germany, Israeli managers were more likely to follow an 

individually rational decision-making approach, taking more resources in a high versus low 

economic power condition. In contrast, managers from Hong Kong in a high economic power 

condition followed a collectively rational approach, voluntarily taking fewer resources. 

Egocentrism mediated this interaction effect of group culture and economic power for the Israeli 

managers who were more egocentric and believed it was fair to harvest more resources in a high 

power condition. However, egocentrism did not mediate the interaction effect for managers from 

Hong Kong. The theoretical and practical implications of the findings highlight the importance 

of studying the proximal effect of group culture on contextual factors, such as economic power 

asymmetry, that influence cooperation in social dilemmas. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Key Words: Social Dilemma, Tragedy of the Commons, Take-Some Games, Commons 
Dilemma, Cooperation, Self-Interest, Culture, Power, Egocentrism, and Fairness.  
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A contextual approach to culture is crucial to deepening our understanding of 

psychological factors that influence cooperation in global resource management settings. Natural 

resources such as clean air, water, and biodiversity are prone to depletion because too many 

people have legal privileges to use such common property without bearing the costs of overuse 

and therefore, as a group, they are likely to overuse these resources to the point where they may 

be eliminated or destroyed. Structural solutions to this tragedy of the commons (Hardin, 1968), 

such as privatization or regulation, may be difficult to apply (Van Vugt, 1998) especially to 

commons that are global in scale (Young, 2001). To preserve such commons, decision makers 

from diverse cultural backgrounds must curb self-interested behavior. Despite the plethora of 

research in social psychology and experimental economics on psychological factors influencing 

the emergence of cooperation that would lead to sustainable global resource management 

(Dawes, 1980; Komorita & Parks, 1994; Kopelman, Weber, & Messick, 2002; Messick & 

Brewer, 1983), the empirical inquiry has focused predominantly on rational choice models 

(Weber, Kopelman, & Messick, 2004) examining self-interest in a cultural vacuum (Brett & 

Kopelman, 2004).  

Relatively little is known about the effect of culture on the emergence of cooperation. 

The few studies that have directly tested the effect of culture on commons dilemmas in a 

theoretically guided paradigm have examined main effects of culture in intra-cultural group 

settings (e.g., Parks and Vu, 1994; Wade-Benzoni et al., 2002). This paper extends cross-cultural 

research on cooperation in commons dilemmas by testing the effect of culture in the context of 

economic power. 

CULTURALLY INFORMED DECISIONS IN COMMONS DILEMMAS 

Negotiations between interdependent decision makers who risk destroying resources due 
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to over-use of existing scarce resources are conceptualized as commons dilemmas (Van Lange, 

Liebrand, Messick, & Wilke, 1992). Commons dilemmas (also called take-some games, 

common-pool-resource games, or resource dilemmas) are a subset of social dilemmas (for a 

review see Dawes, 1980; Komorita & Parks, 1994; Messick & Brewer, 1983); situations that are 

social because individual behavior influences others’ welfare and represent a dilemma because of 

the inherent conflict between individual and collective goals (Kahan, 1974). Social dilemmas are 

conceptualized as a form of tacit negotiations (Schelling, 1960; Thompson, 2001), because direct 

communication and/or a binding contract is either difficult to achieve or illegal. 

In micro-level organizational behavior and social psychology research, culture is 

conceptualized as a subjective construct. Culture is reflected by an individual’s mental 

representations and consists of interrelated patterns or dimensions, which come together to form 

a unique social identity shared by a minimum of two or more people (Deutsch, 1973). Cross-

cultural research often relies on geography as a proxy for culture. But culture amounts to more 

than external attributes. For example, observed differences in bargaining behavior between 

decision makers from the United States, Japan, Israel, and Yugoslavia suggested these were not 

due to differences in languages, currencies, or experimenters, but were attributed to group-level 

psychological differences, i.e. national culture (Roth, Prasnikar, Okuno-Fujiwara, & Zamir, 

1991). Likewise, a large scale cross-cultural study in 15 different societies examined behavior in 

several standard economic experimental games (Ultimatum Games, Public Goods Games, and 

Dictator Games) in which social preferences had been observed in student subjects and found a 

substantial portion of behavioral variation, indicating the potential importance of culture 

(Henrich, Boyd, Bowles, Camerer, Fehr, Gintis, et al., 2005).  

According to cultural theory, nations and subgroups within nations, institutions, and 
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organizations can be characterized by a distinct pattern of cultural values (Hofstede, 1980; 

Schwartz, 1992; Triandis, 1989). A shift to studying values as a broad construct that explains 

cultural differences has enabled researchers to understand the complexity of culture in familiar 

psychological territory and adopt a theoretical lens that lends itself to empirical measurement 

(Bond, 1997; Gelfand & Dyer, 2000). Distinct patterns of values provide a deeper understanding 

of culture without relying solely on geography as a proxy for culture. 

A theoretical framework based on cultural values can help understand psychological 

factors that influence cooperation in social dilemmas. Few theoretically grounded studies have 

tested the effect of culture on commons dilemmas. For example, comparisons of cooperative 

choice behavior in the U.S. versus the Netherlands found no national differences (e.g., Liebrand 

& Van Run, 1985); however, these two countries are not expected to differ with respect to most 

cultural values (Hofstede, 1980; Schwartz, 1994) and thus, this non-finding may not be 

surprising. Often, hypotheses theoretically grounded in differences in cultural values focus on 

individualism versus collectivism and predict that collectivists, who are more group focused, will 

be more cooperative. In line with these predictions, Parks and Vu (1994) compared groups of 

U.S. decision makers to groups of Vietnamese decision makers. Indeed, the Vietnamese decision 

makers, who were assumed to be collectivists, were more cooperative than U.S. decision makers, 

who were assumed to be individualists. More recently, a comparison of Japanese and U.S. 

managers (samples were confirmed to be more collectivist and individualist respectively) 

corroborated these findings; intra-cultural groups of Japanese managers were more cooperative 

than intra-cultural groups of U.S. managers (Wade-Benzoni et al., 2002). Together, these studies 

suggest a main effect of culture such that decision makers from collectivist cultures will find it 

easier to forgo individual gains (for the greater good of the group) than decision makers from 
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individualist cultures who will be more self-interested.  

This paper extends this literature by adopting a contextual framework that highlights the 

importance of looking at interactions effects between culture and situational factors. Thus, 

whereas culture may be necessary to better understand cooperation in inter-cultural commons 

dilemmas, it may not be a sufficient determinant of decision-making (Gelfand & Dyer, 2000). In 

fact, studies on trust and cooperation in settings similar to commons dilemmas suggest a more 

complex relationship between culture and decision-making. For example, in a give-some public 

goods dilemma, U.S. decision makers had higher levels of trust and cooperation than Japanese 

decision makers, but only in the absence of a sanctioning system (Yamagishi, 1988). A 

comparison of decision makers from China, Korea, Japan, and the U.S. found that individualist 

versus collectivist orientation and social identity (group members framed as neighbors vs. 

random participants) resulted in different relationships between trust and reciprocal behavior in 

one-shot exchange episodes (Buchan, Croson, & Dawes, 2002). Likewise, other-regarding 

preferences such as trust, reciprocity and altruism varied by country of origin (Buchan, Johnson, 

Croson, 2006) as did the boundaries of trust and trustworthiness (Buchan & Croson, 2004). A 

study that explored depersonalized trust (trust toward a relatively unknown target person) found 

that the existence of a potential indirect relationship link increased trust for outgroup members 

more for Japanese than for Americans (Yuki, Maddux, Brewer, & Takemura, 2005). In a study 

of the prisoner’s dilemma, knowledge that the partner had about the nationality of the participant 

exerted an effect only when the other party was an ingroup member, but these findings did not 

differ for Australian and Japanese participants (Yamagishi, Makimura, Foddy, Matsuda, & 

Kiyonari, 2005).  

An interaction between culture and structural relationships was also found in cooperation 
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patterns in a single-group, as compared to an intergroup prisoner’s dilemma (IPD), which 

replicated increased cooperation in the latter (Bornstein and Ben-Yossef, 1994), but only for 

vertical (hierarchical) individualists (Probst, Carnevale, and Triandis, 1999). Although vertical 

individualists increased levels of cooperation in the IPD setting, cooperating in that setting was 

aligned with self-interest of maximizing individual outcomes. Building on the above research 

that studied culture in the context of structural situational factors, this paper examines culture in 

the context of economic power asymmetry. 

 

CULTURE IN THE CONTEXT OF ECONOMIC POWER ASYMMETRY 

Rather than solely isolating the influence of culture on cooperation, this study adopts a 

contextual approach (Gelfand & Dyer, 2000) and examines culture in the context of power. Most 

conceptions of power are founded on Weber’s (1947) classic definition of power as the 

probability that a person can carry out his or her own will despite resistance. Power dynamics 

influence decisions in interdependent settings (for a review see Kim, Pinkley, and Fragale, 2005) 

and understanding the ubiquitous role of power in governing and influencing human behavior 

has extended to social dilemma settings (e.g. Massey, Freeman, and Zelditch, 1997; Mannix, 

1991; Mannix, 1993; Wade-Benzoni et al., 1996). Decision makers in a commons dilemma may 

have equal economic power (symmetric setting) or economic power may be distributed 

asymmetrically. Perhaps because of the ambiguity introduced by power asymmetry, decision 

makers are generally more self-interested in asymmetric commons dilemmas (Wade-Benzoni, 

Tenbrunsel, & Bazerman, 1996). However, little is known about the interaction between culture 

and power in social dilemmas. 

In an asymmetric commons dilemma in which economic power of decision makers is 
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unequally distributed, culture may influence how power is enacted. By examining the interaction 

between group culture and economic power asymmetry this study integrates a subjective-

psychological approach with a structural-sociological approach (Morris, Podolny, & Ariel, 

2000). A structural approach to culture, in contrast to a subjective approach to culture, focuses on 

the external relations that constrain behavior. In this paper, social structure, a contextual factor 

reflected by economic power asymmetry, is hypothesized to play an important role in 

determining cross-cultural differences in decision making. Contingent on how managers 

psychologically interpret power asymmetry between social actors in a commons dilemma, they 

may endorse different cultural norms (what is appropriate behavior) for the purpose of allocating 

resources, therefore taking relatively more or less of the resource for themselves. 

How decision makers interpret power asymmetry is proposed to differ depending on the 

distinct pattern of values (what is important) endorsed by their culture. Values are cross-

situational principles that guide one’s life (Schwartz, 1994). Two cultural values—hierarchy 

versus egalitarianism (also labeled as vertical versus horizontal respectively) and individualism 

versus collectivism, combined these are conceptualized as horizontal- versus vertical -

individualism or collectivism—have frequently been studied in the decision-making (Triandis & 

Gelfand, 1998) and negotiation (Brett & Okumura, 1998) literature. Hierarchy versus 

egalitarianism refers to the importance placed on ascribed hierarchical roles in structuring 

interactions and allocating resources. In hierarchical cultures, there is a preference for 

differentiated social status (whether merit-based or due to class structure) that has implications 

for who holds power in social situations (Hofstede, 1980; Schwartz, 1994). Social status exists in 

cultures that are egalitarian (low on hierarchy), but people are less receptive to power differences 

(Leung, 1997), suggesting that they are less likely to behaviorally respond to power differences. 
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Self-direction—a discrete subset of the broader concept of individualism versus collectivism 

(Hofstede, 1980; Triandis, 1995) —focuses specifically on what drives individuals (Schwartz, 

1992, 1994). People high on self-direction are driven to advance their own goals and value 

autonomy, freedom, independence, and self-reliance over the interests of their in-group. Thus, 

cultural configurations of self-direction and hierarchy are likely to inform decision-making in 

commons dilemmas.  

Managers studied in the current research project were previously found to differ at the 

group level with respect to self-direction and hierarchy (Brett, 2001), representing the four 

possible combinations as follows: vertical-individualism (Israel), vertical-collectivism (Hong 

Kong), horizontal-individualism (U.S.), and horizontal-collectivism (Germany). The basic 

argument put forth in the current empirical investigation is that managers from Israel and Hong 

Kong, who are relatively hierarchical, will be influenced by an economic power manipulation, 

but whether they focus on individual versus group goals will result in different patterns of self-

interested behavior. Vertical-individualists (Israeli managers) will be more self-interested in 

contrast to vertical-collectivists (Hong Kong managers) who are more likely to consider the 

group. In contrast, for managers from the U.S. (horizontal-individualist cultural group) and 

Germany (horizontal-collectivist cultural group), who are relatively egalitarian with respect to 

cultural values, contextual cues of economic power will not be salient. 

In Hong Kong, hierarchy is embedded in a traditional status-oriented social structure, 

which is relatively stable. Chinese managers in Hong Kong are group-oriented, which may 

influence the meaning of hierarchy in organizations; collectivism, tradition, and conservatism 

generate a norm whereby low-status members are expected to concede to high-status members. 

Traditionally, senior officials have quiet disciplinary control over the conduct of all individual 
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employees. At the same time, high-status members have a social responsibility to look out for the 

needs of lower-status members and for the group in general. The highest priorities, ones that 

often converge with self-interest, are to family and networks of mutually beneficial actors (called 

guanxi in Chinese society). These networks are informal, often with one elder who has power, 

financial resources, and, especially, ties to powerful government officials, greater than others in 

the network. Though informal, social ties are cohesive and dedicated to reciprocal favors. The 

collective goals of these units trump those of most other groups in the individual's allocation of 

personal resources and care. When the group or environmental fabric is threatened, an inverse 

equity norm would guide the behavior of powerful actors such that they will be willing to forgo a 

loss or show “voluntary restraint” (R. M. March, 1988, p. 49) to benefit the group. For high 

power individuals in the group, voluntary restraint would be routine. However, an inverse equity 

norm would not be expected of low power players, who would continue to focus on the 

collective goals and contribute their share to the best of their ability. An inverse equity norm 

resonates with the idea of noblesse oblige (nobility obliges), which is generally used to confer 

that with wealth, power, and prestige comes social responsibility. Thus, in vertical-collective 

groups like those found in Hong Kong, an inverse equity norm would only influence high-status 

decision makers in a position of economic power, who would show restraint in self-interest.  

Although Israel was a collectivist-egalitarian culture with a strong socialist-communal 

influence, in recent decades it has affirmed the virtues of individualism (e.g., Ezrahi, 1997) and 

adopted capitalistic values and norms. Managers, who are at the forefront of this change, score 

high on self-direction and hierarchy (e.g., Brett, 2001; Gandal, Roccas, & Sagiv, 2005; Knafo & 

Sagiv, 2004; Sagiv & Schwartz, 2000). In Israel, individual position in the hierarchical structure 

relates to individual accomplishments, rather than birthrights or family status, and therefore 
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Israeli managers who are high on self-direction and focus on individual goals are more likely to 

be guided by an equity norm. Therefore, I suggest that in a merit-based hierarchy, economic 

power implies that a decision maker has earned the right to exercise power and leverage common 

resources to maximize profits. In fact, prior research on single versus inter-group prisoner’s 

dilemma settings found that vertical-individualists consistently maximized individual payoffs, 

even if the behaviors required to do so differed (defect in the single-group dilemma and 

cooperate in inter-group dilemma). Vertical-individualists were least cooperative in the single-

group dilemma (vertical-collectivists were most cooperative) and more cooperative than vertical-

collectivists in the inter-group dilemma (Probst et al, 1999). Therefore I hypothesize that Israeli 

decision makers will be attune to the economic power differences and will consistently strive to 

maximize individual profits.  

Whereas managers from Hong Kong (vertical-collectivist cultural group) may interpret 

economic power differently than those from Israel (vertical-individualist cultural group), both are 

relatively hierarchical, and will attend to situational economic power cues and adjust their 

behavior according to culturally-based norms. Chinese managers from Hong Kong will adopt an 

inverse equity norm in a position of high economic power, whereas Israeli managers will adopt 

an equity norm. In contrast, managers from less hierarchical cultures—horizontal-individualists 

(U.S. managers) and horizontal-collectivists (German managers) —will not be as sensitive to the 

context of economic power and thus serve as a benchmark.  

Thus, the first hypothesis of this paper is an interaction effect between cultural group and 

economic power on self-interested behavior in a commons dilemma, such that:  

Hypothesis 1a: Relative to managers from the U.S. (horizontal-individualists) and 
Germany (horizontal-collectivists), Chinese managers from Hong Kong (vertical-
collectivists) will be less self-interested (more cooperative) in a high economic power 
condition.  
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Hypothesis 1b: Relative to managers from the U.S. (horizontal-individualists) and 
Germany (horizontal-collectivists), Israeli managers (vertical-individualists) will be more 
self-interested (less cooperative) in a high economic power condition and less self-
interested (more cooperative) in a low power condition. 
 

EGOCENTRISM AS A PSYCHOLOGICAL MECHANISM 

The question of what is a fair allocation of resources has been the subject of much 

research. Largely spurred on by Kahneman, Knetsch, and Thaler’s (1986) seminal article 

demonstrating that the decision context and frame significantly influence what people believe to 

be fair and the tendency for parties to arrive at judgments that reflect a self-serving bias – to 

conflate what is fair with what benefits oneself – is an important determinant of deadlocks in 

interdependent decision making contexts (Babcock and Loewenstein, 1997). Perceptions of 

fairness influence the balance of power between decision making parties (Pinkley, Neale, and 

Bennett 1994) and their degrees of self-servingness – or egocentrism (Thompson and 

Loewenstein 1992). In general, research suggests that for the egocentrism bias to occur there 

needs to be some form of asymmetry in how the environment is viewed, and the cultural 

orientation of each party can be one such factor (Gelfand et al. 2002).  

Culture may influence why given the same objective information, decision makers may 

have substantially different ideas about what is the fair outcome. For example, a cultural view of 

judgment biases in negotiations confirmed that self-serving biases of fairness are more prevalent 

in individualistic cultures, such as the U.S., than in collectivistic cultures, such as Japan (Gelfand 

et al., 2002). Gelfand and colleagues suggested that the difference relates to different types of 

self-regard, in that positive self-regard (the need to “stand out”) characterizes North American 

culture, whereas critical self-regard (the need to “blend in”) characterizes Japanese culture 

(Heine, Lehman, Markus, & Kitayama, 1999). 

In commons dilemmas, egocentrism, or the belief that a decision maker deserves a larger 
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proportion of the common resources, leads to greater self-interest. For example, egocentrism not 

only explains over-harvesting behavior, but the reduction of egocentric interpretations of fairness 

is one reason why communication enhances cooperative behavior (Wade-Benzoni, Tenbrunsel, 

& Bazerman, 1996). Although a study that compared decision makers from the U.S. and Japan 

did not find a significant main effect of culture on egocentrism (Wade-Benzoni et al., 2002), 

there may have been an interaction effect such that negotiators in high power conditions believed 

they deserved more or less of the total available resources. Examining not only what influences 

fair beliefs, but also when those fair beliefs influence bargaining behavior Buchan, Croson, and 

Johnson (2004) found that fairness beliefs predict bargaining behavior when they are aligned 

with one’s own self-interest. They examined fairness beliefs in the U.S. and Japan under varying 

conditions of buyer power, and found a significant power by country interaction. In the U.S., 

participants believed that it is fair that the party with greater power takes a larger share of the 

surplus. In Japan, participants believed that it is fair that the party with greater power earns a 

smaller portion of the surplus, sharing more of it with the weaker partner. In their experiment, 

power was manipulated by providing buyers a best alternative to the negotiated agreement 

(BATNA) and comparing it to a control group without a BATNA. In general, in egalitarian 

cultures such as the U.S., negotiation power is derived from one’s BATNA, a concept that does 

not necessarily take into account the other party. In contrast, in hierarchical cultures such as 

Japan, power is relationally based and indicates higher social status (Brett and Okamura, 1998; 

Leung, 1997). This study differs, in that parties are interdependent with respect to outcomes; 

even if an agreement is not reached. The power manipulation, rather than being manipulated 

through a strong alternative to the negotiation, is manipulated through relative economic power 

to extract value from the common resource. That is, the economic power manipulation 
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introduces a hierarchical social structure to the commons dilemma task. Therefore, it is likely 

that the power manipulation will be more salient to decision makers from hierarchical cultures 

(vertical-individualists and vertical-collectivists) than egalitarian cultures (horizontal -

individualists and horizontal-collectivists).  

Building on Buchan, Croson, and Johnson (2004) findings that what was believed to be 

fair had a significant influence on bargaining behavior (fully mediating the influence of power in 

a negotiation), I predict that the beliefs of vertical-individualists and vertical-collectivists about 

fairness in a hierarchical setting will be aligned with self-interest. Thus, mirroring hypothesis 1a 

and 1b, I argue that in a high power condition Israeli managers (vertical-individualists) more so 

than U.S. (horizontal-individualists) and German (horizontal-collectivists) managers, will believe 

that it is fair to maximize individual profits by harvesting more resources, whereas Chinese 

managers from Hong Kong will believe it is not fair to exercise their economic power in a high 

power condition, i.e., they will believe that noblesse oblige represents a fair distribution of 

resources. And in a low power condition Israeli managers will believe that it is fair to harvest 

less resources. In essence, managers will perceive the allocation norms they adopt, equity versus 

inverse equity, as a fair share of the common resources.  

Thus, I hypothesize an interaction effect between cultural group and economic power 

such that: 

Hypothesis 2a: Relative to managers from the U.S. (horizontal-individualists) and 
Germany (horizontal-collectivists), Chinese managers from Hong Kong (vertical-
collectivists) will be less egocentric in a high economic power condition.  

Hypothesis 2b: Relative to managers from the U.S. (horizontal-individualists) and 
Germany (horizontal-collectivists), Israeli (vertical-individualists) managers will be more 
egocentric in a high economic power condition and less egocentric in a low power 
condition. 

Furthermore, I hypothesize that: 
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Hypothesis 3: The interaction of cultural group and economic power (culture*power) on 
self-interest will be mediated by egocentrism, such that the effect of culture*power will 
be significantly diminished when egocentrism is taken into account. 

 
METHODS 

Task 

The simulation used in this study, Shark Harvesters and Resource Conservation 

(SHARC), was adapted from a four-party asymmetric resource negotiation developed by Wade-

Benzoni et al. (1996). The substantive details, as well as the payoff structure of the commons 

dilemma reflect real-world scenarios in the fishing industry. Participants played the role of 

representatives of one of four fishing associations that fished for sharks for income. Two fishing 

associations were comprised of commercial fishermen who fished for sharks for consumption 

purposes [Large Commercial (LC) and Small Commercial (SC)]. The other two associations 

operated boats on which customers fished for sharks for recreational purposes [Recreational 

Competition (RC) and Recreational Tours (RT)]. Similar to most social dilemma experiments, all 

participants had full information about the payoffs of all parties. The background materials 

explained that the population of large coastal sharks was in danger because the fishing industry 

was collectively over-harvesting and depleting the resource faster than it could be replenished. 

The common goal of all representatives was to resolve the exploitation problem. The individual 

goal of each representative was to protect the economic well-being of the members of his/her 

particular fishing association. The exercise materials informed participants that their profits 

would consist of two components: current harvest and expected profit from future harvests. 

Consequently, each association's net present value was a function of its harvest level, the value 

the association placed on shark harvesting in the future, and the total harvest of all four 

associations (see the Appendix). 
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Sample, Design, and Procedure 

Study participants were full-time managers enrolled in executive MBA programs that 

were affiliated with a U.S. institution, but located in four countries: Germany, Hong Kong, 

Israel, and the U.S. All programs were taught in English. Managers participated in a one-week 

joint negotiation workshop hosted by the U.S. program. It is important to note that executive 

managers did not necessarily represent the general population of these four countries as they self-

selected into business careers and attended an executive management program that may have had 

its own organizational culture. Data were collected over four years. Altogether, 204 managers 

participated in the experiment (N = 204). The ages of the participants ranged from 27 to 52 years 

(mean = 37 years); 76% were male. 

In a pre-simulation online survey (administered while still in one’s country of origin), 

participants completed a brief cultural values questionnaire. At the workshop itself, a standard 

introduction to the exercise provided an outline of study activities and timing. Participants were 

then assigned to the role of representative of one of four fishing associations (LC, SC, RC, or 

RT). Role assignments were based on the goal of maximizing cultural variability within groups 

(each group had one representative from each fishing association). Within cultural group, 

participants were randomly assigned to groups and conditions. All data analyzed in this study 

were based on decisions that were made by participants as they individually planned to meet 

with the representatives of the three other associations. Participants did not know who was to 

play the role of the three other representatives in their group, but expected it would be culturally 

heterogeneous. Given the larger number of U.S. participants, SC was always represented by a 

U.S. participant and these decisions were excluded from the analysis. Included in the analysis 
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were decisions of participants who played the role of representatives of LC, RC, or RT: 34 

German participants, 66 Hong Kong participants, 32 Israeli participants, and 72 U.S. 

participants. The unbalanced cell size was due to the available pool of participants in each 

program. For the purpose of hypothesis testing, RC and RT were collapsed into the low 

economic power condition; LC was analyzed as the high economic power condition. Following 

the economic role manipulation, participants made a series of decisions about what they thought 

was a fair amount for each association to harvest (used to calculate egocentrism) and what was 

their intended harvesting decision (used to calculate self-interest).  

Measures 

Cultural Group 

To determine cultural group membership, participants were required to originate from the 

country where they received their executive management education and view that country’s 

culture as their dominant culture. Participants were asked to report their nationality and 

citizenship, and to confirm whether it reflected their dominant culture. For example, an 

American expatriate studying in the program in Hong Kong would be automatically excluded, 

but a manager from Hong Kong in that program was included, even if the individual’s 

citizenship was British, as long as the participant reported his or her dominant culture to be 

Chinese.  

Beyond national cultural level, group culture may have been influenced by industry 

association (business executives), university affiliation, and/or the unique organizational culture 

of the executive management program in each country. The four cultural groups—executive 

MBA students from programs in Germany, Hong Kong, Israel, and the U.S. —were previously 

found to differ on cultural values of self-direction (a proxy for individualism) and hierarchy 
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(Brett, 2001). U.S. managers were expected to be horizontal-individualists (low on hierarchy and 

high on self-direction), the German managers horizontal-collectivists (low on hierarchy and low 

on self-direction), the Israeli managers vertical-individualists (high on hierarchy and high on 

self-direction), and the Hong Kong managers vertical-collectivists (high on hierarchy and low on 

self-direction). Given that the hypotheses about these groups were theoretically grounded in 

differences in cultural values of self-direction and hierarchy, these differences were measured to 

conduct a sampling check. 

Sampling Check. Cultural values were measured using thirty-eight items from Schwartz’s 

survey (1994), adapted to negotiation contexts (Brett & Okumura, 1998). Participants in the 

current study rated the degree to which they considered each value a guiding principle in their 

life on a nine-point Likert like scale that ranged between negative one (opposed to my values) 

and positive seven (of supreme importance). Responses were standardized with respect to all 

items in the survey to adjust for individual differences in how participants valued the scale itself 

(Schwartz & Sagiv, 1995). Based on a confirmatory factor analysis with a Varimax rotation, self-

direction and hierarchy accounted for 43.65% of the variance. Self-direction included six items: 

creativity (uniqueness, imagination), independent (self-reliant, self-sufficient), ambitious (hard-

working, aspiring), choosing own goals (selecting my own purposes), intelligent (logical, 

thinking), authority (the right to lead or command), and curious (interested in everything, 

exploring). A high score indicated self-direction (α = .70). Hierarchy included four items: social 

power (control over others, dominance), wealth (material possessions, money), social recognition 

(respect, approval by others), and preserving my public image (protecting my “face”). A high 

score indicated the presence of hierarchy (α = .74). 

The sampling check confirmed the expected pattern of vertical versus horizontal 
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individualism and collectivism. A multivariate analysis of variance (MANOVA) with a priori 

contrasts tested the expected group differences on cultural values of self-direction and hierarchy. 

The model was significant for both: self-direction (F3, 203 = 6.03, p = .001), and hierarchy (F3, 203 

= 5.30, p = .002). As expected, Israeli and U.S. managers scored significantly higher on self-

direction than Hong Kong and German managers. Furthermore, the Hong Kong and Israeli 

managers were significantly more hierarchical than German and U.S. managers (Table 1). 

 

Economic Power 

Economic power was manipulated. High versus low economic power was reflected both 

by the harvest level (2000, 1500, 1000, 500) and by the value of preserving the resource (10%, 

25%, 70%, 85%) in each association’s profit function (see the Appendix). For example, LC had 

the most economic power (current Harvest Level of 2000 metric tons and 10% dependence on 

Future), whereas RT had the least (500 metric tons and 85%, respectively). 

 

Egocentrism 

The egocentrism measure reflected the market share participants felt their association 

deserved. Participants were asked what they believed was a fair harvest for their own association, 

as well as for the other three associations. Based on these decisions, a previously established 

controlled measure of egocentrism was calculated (for details, see Wade-Benzoni et al., 1996, p. 

118). A score of zero indicated no egocentrism, whereas a positive value indicated egocentrism 

and a negative value indicated the opposite of egocentrism (could be interpreted as 

unworthiness). Values ranged from -19 to 47 (M = 2.5; SD = 10.9). 
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Self-Interest 

The intended harvest level of each association reflected the self-interest of that decision 

maker. Based on real-world industry constraints, decision makers were restricted from increasing 

their intended harvest level above the current level and from reducing it beyond 80% (for details, 

see the Appendix). To compare self-interest across roles, intended harvest level was standardized 

by role. 

 

Controls 

To rule out the influence of variables external to the theorized model, three demographic 

variables were considered: gender, age, and years in workforce (work experience). Because age 

and work experience were highly correlated (r = 0.56, p < .01), of the two, only work experience 

was included in the model. Gender, which may account for differences in strategic economic 

behavior (Croson & Buchan, 1999), was also included as a control variable in the model.  

To rule out potential group-level differences in familiarity with the underlying concepts 

of social dilemmas (e.g., due to differences in prior course work in economics), answers from an 

exam that was administered three days following this exercise were compared. Exams were 

graded anonymously, and scores were standardized by class. Although significant differences 

were found (German managers scored significantly higher than Hong Kong managers), this 

pattern would not obfuscate the hypothesized relationships. It is also important to note that 

random assignment to roles (LC, SC, RC, or RT), controlled for individual-level differences in 

variables such as prior knowledge. 

 

Analysis 
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An analysis of variance (ANOVA) was used to test the effect of cultural group 

(categorical variable: German, Hong Kong, Israeli, or the U.S. managers) and economic power 

(categorical variable: high vs. low) on self-interest (continuous variable), as well as egocentrism 

(continuous variable). A Baron and Kenny (1986) version of the Sobel test (1982) was used to 

test whether egocentrism mediated the interaction of cultural group and economic power on self-

interest. 

 

RESULTS 

Hypothesis 1a and 1b predicted that there would be an interaction between cultural group 

and economic power (culture*power) on self-interest. Based on an ANOVA (overall model F9, 

203 = 1.6, p = .12), as expected, there was no main effect of cultural group or economic power, 

but the predicted interaction term culture*power on self-interest was significant (F3, 203 = 3.21, p 

= .024).  

In the high economic power condition, managers from all cultural groups followed an 

economically rational pattern of decision-making of defecting (continuing to maximize profits by 

harvesting closer to the initial 2,000 metric tons in comparison to the recommended cut by 50% 

to 1,000 metric tons that would ensure the sustainability of the resource). However, Hong Kong 

mangers were significantly less self-interested (M = 1407, SD = 352) than German mangers (M 

= 1605, SD = 315) and U.S. managers (M = 1625, SD = 367), whereas Israeli mangers were 

significantly more self-interested (M = 1777, SD = 351). Contrast tests confirmed these 

differences (t = 3.03, p =.006). In the low economic power condition, all managers were 

economically rational and reduced their original harvest level to maximize their individual 

profits (note that in the low economic power condition, sustainability goals were aligned with 
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profitability, as long as at least one other association cooperated and reduced its harvest level), 

but a priori contrasts (t = -1.70, p = .099) revealed the Israeli managers were marginally more 

self-interested and reduced their harvest level more (M = 297, SD = 259) than Hong Kong (M = 

414, SD = 226), German (M = 415, SD = 303), and U.S. (M = 406, SD = 231) managers (Table 2 

and Figure 1). In line with the above results, comparing high and low power within each cultural 

group also confirmed that Israeli managers were significantly more self-interested in the high 

power condition (F1, 32 = 4.28, p = .047) and Hong Kong managers were significantly less self-

interested in the high power condition (F1, 66 = 4.23, p = .044), and there were no significant 

differences for the German (F1, 33 = 0.08, n.s.) and U.S (F1, 71 = 1.17, n.s.) managers. Thus, 

hypotheses 1a and 1b were confirmed. 

Hypothesis 2a and 2b predicted a culture*power interaction on egocentrism, such that in 

a high economic power condition Israeli managers would be more egocentric than German and 

U.S. managers, whereas Hong Kong managers would be less egocentric. In contrast, in a position 

of low economic power, Israeli managers would be less egocentric than managers from the three 

other groups. Based on an ANOVA (overall model F9, 203 = 2.96, p = .003), there was no main 

effect of cultural group, but the predicted interaction term culture*power on egocentrism was 

significant (F3, 201 = 3.10, p = .028). In a high economic power condition, based on a priori 

contrast tests (t = -2.49, p = .029), Israeli managers, as predicted, were significantly more 

egocentric (M = 11.59, SD = 16.79), but contrary to predictions Hong Kong managers (M = 

4.56, SD =14.38) were as egocentric as the German (M = 4.26, SD = 13.7) and U.S. (M = 8.01, 

SD = 11.15) managers. In the low economic power condition, Israeli managers were significantly 

less egocentric (M = -3.97, SD = 6.82) than Hong Kong (M = 1.85, SD = 8.15), German (M = 

2.31, SD = 10.29), and U.S. (M = 0.38, SD = 7.66) managers (t = 2.54, p = .021). There was also 
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an unpredicted significant main effect of power such that managers in the high power condition 

(M = 6.98, SD = 13.79) were more egocentric than in the low power condition (M = .55, SD = 

8.36; F1, 201 = 17.58, p = .00). Although the culture*power interaction was significant, the 

predictions about Hong Kong (H2a) managers were not confirmed, but the predictions about 

Israeli managers (H2b) were confirmed (Table 2 and Figure 2). 

Hypothesis 3 predicted that egocentrism would mediate the culture*power effect on self-

interest and was confirmed. When egocentrism was added to the ANOVA of cultural group and 

economic power on self-interest, the culture*power effect was no longer significant (F3, 203 = 

1.73, p = .16). Furthermore, the unstandardized regression coefficient and standard error for the 

culture*power effect on egocentrism (b = 1.05, s.e. = 0.328) and of egocentrism on self-interest 

(b = 0.023, s.e. = 0.005) were used to assess mediation according to the Baron and Kenny (1986) 

version of the Sobol test (1982) and confirmed that egocentrism mediated the effect of 

culture*power on self-interest (Z-value = 2.63, p = .008) for the overall model. Likewise, 

analyzed within culture, egocentrism mediated the effect of economic power on self-interest for 

Israeli managers (Z-value = 2.01, p = .04), but was not significant for Hong Kong managers (Z-

value = .98, p = n.s.). Thus egocentrism mediated the effect of culture*role for the Israeli 

managers, but not for the Hong Kong managers. 

 

DISCUSSION 

The study builds on prior research on culture and social dilemmas (e.g. Buchan, Croson, 

& Dawes, 2002; Liebrand & Van Run, 1985; Wade-Benzoni et al., 2002; Wade-Benzoni, 

Tenbrunsel, & Bazerman, 1996; Yamagishi, 1988) and contributes to the literature on social 

dilemmas by confirming that an interaction between cultural group and economic power 
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influences cooperation. The pattern of results suggests that managers from hierarchical versus 

egalitarian cultures react to situational cues of economic power and enact these cues in different 

ways, contingent on whether their group culture is also low on self-direction and driven to 

advance group goals, or high on self-direction and driven to advance individual goals. In a 

position of high economic power, managers from Hong Kong (vertical-collectivists) were more 

cooperative than German (horizontal-collectivists) and U.S. (horizontal-individualists) managers, 

whereas Israeli (vertical-individualists) managers were more self-interested than German and 

U.S. managers. Thus, on the one hand, managers from Hong Kong exercised voluntary restraint 

relative to the other managers, taking less of a common resource. Although such voluntary 

restraint would help sustain the common resource in the long-run, it led them to incur an 

immediate financial loss. On the other hand, Israeli managers were most likely to follow rational 

economic theory, which suggests that decision makers will maximize individual profits, 

irrespective to the long-term effects on the common resource. These empirical findings support 

the theoretical argument that a contextual model (Gelfand & Dyer, 2000) is better suited for 

understanding the effects of culture on decision-making. 

Not only does this study highlight the importance of looking at culture in the context of 

proximal variables like economic power, but it also suggests that psychological mechanisms that 

explain the effect of culture on decision-making may vary by culture. As predicted, Israeli 

managers with high economic power believed it was fair for them to harvest relatively more 

resources and maintain their high profits, and it was these egocentric perceptions that mediated 

the effect of culture and power on self-interested decisions. Thus, the empirical findings suggest 

that the Israeli managers adopted an equity norm. In contrast, although the Hong Kong managers 

appeared to follow an inverse-equity allocation norm, they were not less egocentric. It is 
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puzzling that while the decisions of Hong Kong managers were more socially responsible, taking 

fewer resources when in positions of high power, they did not perceive this distribution of 

resources to be fair. Perhaps this reflects the so-called burden of social responsibility. It may also 

represent changing times; these decision makers may still comply with tradition, even though 

they no longer embrace its underlying ideology. Alternatively, it may be that the Israeli managers 

recognized the dilemma as a might (dominance), in contrast to a morality (responsibility) based 

social interaction (Liebrand, Jansen, Rijken, & Suhre, 1986; Van Lange & Kuhlman, 1994), 

whereas managers from Hong Kong recognized it a morality based social interaction. But 

whether equity versus inverse equity norms were adopted, or a might versus morality situation 

was recognized, future research will need to explore the apparent contradiction between the 

relative cooperation of the Hong Kong managers and the fact that they did not view their own 

cooperation as a fair allocation of resources. Whereas egocentrism explains the relatively lower 

levels of cooperation of Israeli managers with high economic power, there may be a different 

psychological mechanism at play that would help one understand the relatively higher level of 

cooperation of the Hong Kong managers with high economic power. 

To better understand such interaction effects of culture (e.g. with economic power) on 

cooperation and possible psychological mechanisms (e.g. egocentrism), we can draw on recent 

theoretical developments that conceptualize culture as a group level factor that interacts with 

contextually activated factors. According to the theoretical framework of the Logic of 

Appropriateness, a person’s salient identity, the individual’s recognition of the situation, and 

identification of relevant rules offers a more comprehensive understanding of decision-making in 

social dilemmas than rational choice or expected utility models (Weber, Kopelman, & Messick, 

2004). Grounded in March’s (1994) model of decision-making, the Logic of Appropriateness is 
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reflected by a decision maker asking him/herself the question “what does a person like me 

(identity) do (rules) in a situation like this (recognition)?” This theoretical framework has 

recently been extended to include culture as a distinct theoretical construct (Kopelman, 2008), 

conceptualized as a group level factor.  

A group level conceptualization of culture suggests that group culture is distinct, 

although it may interact with decision factors such as identity, recognition, and rules. Consistent 

with a group level conceptualization of culture, and although it may be considered an empirical 

limitation of this study, the analyses were run based on group culture membership, and not on 

individual measures of cultural values as the independent variables. There has been a growing 

skepticism in the field of psychology that values can fully explain cultural differences in 

behavior (Gelfand, Nishii, & Raver, 2006). Even when the values constructs are broadened to 

include other variables, such as attitudes and beliefs, they are still mixed in their ability to 

explain cross-cultural differences in behavior (see Bond, 1997, for a review). According to Boyd 

and Richerson (2005), culture is information stored and transmitted from individual to individual 

through teaching, imitation, and other forms of social learning and is the “property of the 

population only in a statistical sense” (p.3). Thus, a reductionism approach that relies on 

individual measures may not be capable of explaining group-level variance.  

In the context of the findings of this paper, an expanded model of Logic of 

Appropriateness (Kopelman, 2008) that includes culture suggests, for example, that an Israeli 

manager with a cultural group lens that is vertical-individualist with respect to cultural values, 

who recognizes the situation as one in which she has relatively high economic power, is likely to 

believe it is fair to follow an equity based allocation rule.  Identity was not included in this study; 

however, an identity factor that has been found to empirically influence cooperation in social 
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dilemmas is individual differences in social motives (Weber et. al., 2004). Israeli managers 

would likely have a proself, in contrast to prosocial, social motive (Brett, 2001), fitting the 

pattern of results.  

Theoretically, holding identity, recognition, and rules constant, a decision maker may be 

more likely to cooperate given a particular cultural group (i.e. a main effect of culture), however, 

the contextual model of culture (Gelfand & Dyer, 2000) adopted in this study, and the expanded 

model of appropriateness (Kopelman, 2008) suggest that future research focus on the interactions 

between culture and the array of psychological factors that influence cooperation in commons 

dilemmas (for a review, see Kopelman et. al. 2002; Weber, et. al., 2004). For example, identity 

factors such as self- versus group-focus primes may lead to different levels of cooperation 

contingent on whether the cultural group is vertical-individualist, vertical-collectivist, horizontal-

individualist, and horizontal-collectivist. Interestingly, activating self-focus is not necessarily 

equivalent to activating self-interest. In fact, I primes that activate the self lead to higher levels of 

cooperation if the social motive of the decision maker is prosocial (Utz, 2004), and therefore 

self-focus primes could similarly attenuate the influence of group culture. For example, decision 

makers from vertical-collectivist groups (such as the Hong Kong managers in this study) in high 

power situations may be even more cooperative in the condition of a self- versus group-focus 

prime. Moreover, if such self-activation heightens self-awareness and the salience of cultural 

values, it may be that directly priming decision makers with cultural icons that lead to higher 

congruence with cultural norms (e.g. Wong & Hong, 2005), would also attenuate cooperation 

under certain conditions. However, this may be more likely to lead to higher conformity with 

allocation norms only within tight, versus loose cultural groups (Gelfand et al., 2006).  

Group culture may also influence what is recognized as high versus low power. Are these 
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relative terms, or are there concrete reference points? In the current study, power was 

manipulated through economic profit calculations that informed participants how an increase 

versus a decrease in intended harvesting would influence individual profitability, as well as 

resource sustainability. Future research will need to examine whether other forms of social 

power (see Kim, Pinkley, and Fragale, 2005 for a review) have a similar impact on cooperation 

and whether these are more likely to have an impact in a particular cultural group.  

In an inter-cultural setting, it is interesting to note that cultural group may refer not only 

to the cultural background and group affiliation of each decision maker, but also to the 

composition of the group of interdependent decision makers engaged in the social dilemma. For 

example, in this study, other than being an asymmetric commons dilemma, recognition of the 

social context of the interdependent decision makers was complex. Participants may have 

recognized the situation as an out-group setting (if national culture was salient to them it was an 

inter-cultural interaction), or as an in-group setting (if organizational culture was salient to them 

it was an intra-cultural setting). This study measured self-interest prior to discovering the actual 

cultural and personal identity of the other parties. This design was advantageous to gauging 

general behavioral tendencies in the anticipated international setting in that it prevented decisions 

from being influenced by information about the unique composition of the group. However, 

given that in-group favoring behavior occurs not only in minimal group situations, but also in 

enduring social categories such as nationality (Yamagishi, Makimura, Foddy, Matsuda, & 

Kiyonari, 2005), an alternative approach would be to design a study that provides participants 

with a priori information about the unique composition of an inter-cultural group, and examine 

how it influences the adoption of particular allocation rules. 

To summarize, the empirical findings demonstrated that depending on a manager’s 
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cultural group, high economic power could lead to increased or decreased levels of cooperation 

in a commons dilemma, and that for some cultures the culture by power interaction was mediated 

by perceptions of fairness, whereas for others it was not. A colorful and complex empirical story 

is always interesting; however, understanding behavior in a commons dilemma is not only an 

academic endeavor, but a real-world problem faced by both managers and policymakers. 

Commonly shared natural resources are destroyed as a function of pollution (e.g., ozone 

depletion due to emission of chlorofluorocarbons (CFCs)) or over-consumption (e.g., extinction 

of fish due to harvest levels that exceed the replenishment rates). Whereas legal scholars search 

for institutional solutions to the tragedy of the commons, such as privatization (e.g., creative 

forms of property rights such as Tradable Environmental Allowances (TEA) (Rose, 2002; 

Titenberg, 2002), scholars of management can offer psychological and behavioral insights that 

promote cooperation (Kopelman et. al. 2002). It is particularly relevant to better understand the 

psychological factors that lead decision makers to manage global resources responsibly. This 

study reinforces case studies in anthropology that draw the attention of researchers to the 

richness of culturally-distinct solutions that have developed over centuries of common resource 

management (Ostrom, 1990; Ostrom, Walker, & Gardner, 1992). The empirical findings support 

the theoretical argument that the cultural group is a critical factor that needs to be studied in the 

context of situational variables (Gelfand & Dyer, 2000), and may best be captured by an 

expanded, four factor model of the Logic of Appropriateness (Kopelman, 2008): “what does a 

person like me (identity) do (rules) in a situation like this (recognition) given this culture 

(group)?” 
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Table 1. Sampling Check of Group Differences in Cultural Values 

 

Cultural Group of 
Managers n Self-Direction Hierarchy

Hong Kong
M 66 0.51b -0.03c

SD 0.50 0.57

German
M 34 0.38b -0.38d

SD 0.46 0.55

Israeli
M 32 0.76a -0.02c

SD 0.38 0.55

U.S.
M 72 0.67a -0.30d

SD 0.39 0.58

N 204
F 6.03 5.30
p 0.001 0.002

Cultural Values

Note . Means with different subscripts differ significantly at a p  < .05 by a priori  contrast 
effects.  
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Table 2. Descriptive Statistics for Self-Interest (Harvesting) and Egocentrism (Controlled) 

 

 

Power

n Metric Tons Z-score n Metric Tons Z-score n Controlled n Controlled

Hong Kong
(Vertical-Collectivist)

M 43 414i 0.03 23 1407a -0.49 42 1.85a 23 4.56a

SD 226 0.96 352 0.92 8.15 14.38

German
(Horizontal-Collectivist)

M 23 415i -0.08 11 1605b 0.02 23 2.31a 10 4.26a

SD 303 1.10 315 0.82 10.29 13.70

Israeli
(Vertical-Individualist)

M 19 297ii -0.40 13 1777c 0.47 19 -3.97b 13 11.59b

SD 259 1.06 351 0.91 6.82 16.79

U.S.
(Horizontal-Individualist)

M 50 406i 0.08 22 1625b 0.08 50 0.38a 22 8.01a

SD 231 0.95 367 0.96 7.66 11.15
Total

M 135 395 -0.03 69 1578 -0.05 134 0.56 68 6.98
SD 247 1.00 369 0.96 8.36 13.79

Culture*Power Interaction
F 3.21 3.10
df 3 3
N 203 201
p 0.024 0.028

Cultural Group of Managers

Note . In each column, means with different subscripts differ significantly (Roman numerals at p < .10; Alphabetical letters at p  < .05).

Egocentrism
Low HighLow Economic Power High Economic Power

Self-Interest
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Figure 1. Interaction Effect between Manager’s Cultural Group and Economic Power on Self-

Interest  
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Figure 2. Interaction Effect between Managers’ Cultural Group and Economic Power on 

Egocentrism  
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APPENDIX  

Profit Formulas 

The payoff structure was described by the following net present value (NPV) profit functions: 

Large Commercial (LC):   $10,000 x (LC Harvest Level + .10[Future]) 
Small Commercial (SC):  $10,000 x (SC Harvest Level + .25[Future]) 
Recreational Competition (RC): $10,000 x (RC Harvest Level + .70[Future]) 
Recreational Tours (RT):  $10,000 x (RT Harvest Level + .85[Future]) 
 
Payoffs were multiplied by a factor of 10,000 to bring the dollar values to the appropriate 
industry scale. The variables and constraints also reflect real-world restrictions of this 
industry, and are defined below.  
 
Associations’ Harvest Level: How many metric tons (m.t.) of sharks are representative of what 
each association decides to take from the resource. 

 
Constraints: 
(1) Harvest level could not be increased from the current level, which reflected the 
maximum capacity of each association. 
(2) Harvest level could not be reduced by more than 80% of the current level (i.e., all 
parties had to remain in business).  
(3) No transfer payments (i.e., neither profits nor sharks could not be exchanged). 
 
Ranges in metric tons:  
LC: 400 – 2,000; SC: 300 – 1,500; RC: 200 – 1,000; RT: 100 – 500. 

 
Future: Level of the resource that would remain available for reproduction and sustain future 
harvesting. It was calculated as:  
 
 = 5000 – Total Harvest Level (Total) 
 

Total = LC Harvest Level + SC Harvest Level + RC Harvest Level + RT Harvest Level. 
 
Constraint: Future could not exceed 2,500 (i.e., there was no added value to conserving 
resource beyond environmentally recommended level of 2,500). 
 
Range:  
0 ≤ Future ≤ 2,500 m.t. 

 


