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a b s t r a c t While the question of how community design inﬂuences user behavior in online communities has recently attracted considerable research, few studies have empirically evaluated the inﬂuencing factors of speciﬁc user behavior. Building on a conceptual framework of identity-based vs. bond-based attachment in online communities, this study evaluates the inﬂuence of several antecedents on user attachment as well as attachment's mediating role for explaining consumer behavior. Results of a survey reveal that network effects, intergroup comparison, and social categorization have a positive and signiﬁcant effect on common identity attachment, whereas this is not the case with in-group interdependence. Conversely, collectivism, interpersonal similarity, and social interaction drive common bond attachment, while personal information has no effect. Most importantly, the results show that common identity attachment is the primary driver of user behavior in online communities. © 2014 Published by Elsevier Inc.



1. Introduction Online communities are a relatively new way to build relationships among physically remote individuals. They enable people to meet friends or to make new acquaintances and to exchange opinions and media such as texts, videos, and pictures. Armstrong and Hagel (1996) were among the ﬁrst to propagate the beneﬁts of this new form of community for business applications. Today, many companies—such as Microsoft, P&G, Sony, IBM, and Ducati—acknowledge the potential of online communities. They use this channel to recognize consumers' varying needs and wants, or to allow their knowledge to be incorporated into the product design and the service delivery process (e.g., Casaló, Flavián, & Guinalíu, 2013; Nambisan & Watt, 2011). The number of online communities is continually increasing. With annual growth rates of more than 100%, online communities such as Facebook and MySpace are competing with established Internet portals such as Google and Yahoo. However, some communities are more successful than others. For every ﬂourishing community, a moribund social networking site exists
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that attracts too few members to remain viable. Furthermore, numerous online communities have attracted many members but have failed to maintain active relationships (Lee, Lee, Taylor, & Lee, 2011). For example, across a wide range of Usenet groups, more than 60% of the newcomers who post a message in any given month in a group are never seen again (Arguello et al., 2006). All online communities embody technical and social choices that inﬂuence how members interact with information as well as community members. Community designers make several large and small design decisions regarding a community's site features (e.g., concerning interactions, organization structures, and policies) that inﬂuence how a community motivates participants (e.g., Ren, Kiesler, & Kraut, 2007; Ren and Kraut, 2012). Consider, for example, Harley–Davidson's Harley Owners Club, a prototypical example of a brand community cited in many marketing research studies (e.g., Algesheimer, Dholakia, & Herrmann, 2005; Bagozzi & Dholakia, 2006). Should this website's design—through its moderation, policies, or structure—discourage members from having off-topic discussions? Such discussions can be distracting, and they may be especially offputting to newcomers whose initial expectations are likely to be violated. On the other hand, off-topic discussion provides opportunities for self-disclosure and friendship. As Ren et al. (2007, p. 279) point out, “if designers discourage off-topic discussion, they might lose people who would like to talk with others like themselves. Discouraging off-topic discussion also may annoy old-timers, who have gotten to know each other. Thus, the choice that community designers make about off-topic discussion can inﬂuence who joins
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the community and who stays.” Similar trade-offs occur when designers determine whether to limit an online community's size or allow unlimited growth, whether to cluster users into communities of interest or provide unstructured access to all content, or whether to require members to register with a veriﬁable identity or allow them to participate in the community anonymously (Ren et al., 2007). As such, the environment of an online community is similar to the atmosphere of retail stores, with its emphasis on layout, merchandise displays, lighting, or signage (Mummalaneni, 2005). The question of how online community design can trigger certain user behavior has attracted considerable attention in marketing research, especially in terms of describing brand community member behavior (e.g., Algesheimer et al., 2005; Bagozzi & Dholakia, 2006; Schau, Muñiz, & Arnould, 2009; Zaglia, 2013; Zhou, Zhang, Su, & Zhou, 2012). However, the literature provides little theorybased knowledge to predict how or why speciﬁc policies and features make online communities successful in engaging and retaining members (Ren et al., 2012). An exception is Ren et al.'s (2007) comprehensive framework based on the social psychological theories of common identity and common bonds. Common identity and common bond attachment refer to the different reasons for being in a community, that is, because users like a community as a whole (identity-based attachment), or because they like individuals in a group (bond-based attachment). Speciﬁcally, common identity attachment implies that members feel a commitment to an online community's purpose, whereas common bond attachment implies that members feel socially and emotionally attached to speciﬁc community members. Hence, if community members experience common identity attachment, belonging to this community is very important to them. They feel good when being described as a member of this community, and they feel a strong attachment to the community as a whole. If community members experience common bond attachment, they primarily feel very close to speciﬁc members of this community. Recently, Ren et al. (2012) found that online community features intended to foster identity-based attachment have stronger effects on participation and retention than features intended to foster bond-based attachment. Furthermore, the authors found that removing off-topic messages increases members' information beneﬁts at the expense of their opportunities to develop online relationships. While these results provide support for several tenets of Ren et al.'s (2007) model, most of the original speciﬁed relationships remain research hypotheses. Speciﬁcally, the relationship between identitybased and bond-based attachment and their numerous antecedents, as well as the mediating role of attachment types for explaining user behavior, have not yet been empirically evaluated as an entire model. The central aim in this article is to understand how community design inﬂuences user behavior in online communities, with a special focus on the inﬂuence of bond-based and identity-based attachments. To simultaneously evaluate the complex cause-andeffect relationships, the study draws on data from two large-scale surveys gathered at two different points in time. This allows for understanding the inﬂuence of a number of theoretically validated antecedents, such as in-group interdependence, intergroup comparison, and social interaction on common identity and common bond attachment in online communities. In so doing, this study supplements Ren et al.'s (2007) original model by introducing two additional antecedents of attachment: network effects and collectivism. This study also examines the effects of the two different attachment styles on user behaviors including on-topic and off-topic discussion, generalized and direct reciprocity, and membership robustness and in-group loyalty. The study provides valuable insights into the complex relationships that underlie online community user behavior and yields important implications for community design.



2. Theoretical framework As a basis for understanding the antecedents and consequences of identity-based and bond-based attachments, this study primarily draws on Ren et al. (2007) and augments their model with economic and social psychological literature. The following sections present a series of hypotheses regarding the relationship between (1) potential antecedents and identity-based as well as bondbased attachments, and (2) the two types of relationship attachments and potential behavioral consequences.



2.1. Antecedents of common identity attachment Online communities allow for large network sizes and effects owing to spontaneous, interactive exchange among community members across geographic distances (McAfee, 2006). The literature on network effects indicates that network size has a considerable impact on market share, shaping customer choices and technology competition (Lee, Lee, & Lee, 2006). Studies on social networks ﬁnd that open networks with many weak ties and social connections are more likely to introduce new ideas to their members than closed networks with many redundant ties (e.g., Scott, 1991). Several studies also emphasize the relevance of network size and effects for information sharing (e.g., Tsai, 2002). Network theory suggests that an online community needs a critical mass of users who generate content and canvass new members in order to be successful (e.g., Preece & Maloney-Krichmar, 2003). If the member base grows, the potential contact possibilities increase and the number of potential contributions multiplies; in turn, this can increase the community's usefulness to members (O'Murchu, Breslin, & Decker, 2004) and, since the establishment of bondbased attachment seems more dependent on interpersonal social relationships than network size, this fosters identity-based rather than bond-based attachment with the community (Ren, Kraut, Kiesler, & Resnick, 2011). Hence: H1a. Network effects relate positively to identity-based group attachment. Sherif and Sherif (1953) ﬁrst analyzed the relationship between ingroup interdependence and social identity, and concluded that a shared fate strengthens group identity awareness. In-group interdependencies most often emerge when a common goal, common reward, or an external threat exists (Flippen, Hornstein, Siegal, & Weitzmann, 1996). Therefore, group members behave cooperatively because they depend on one another concerning the results of their actions inasmuch as they have a common destiny (e.g., Cheng, 1996). Thus: H1b. In-group-interdependence relates positively to identity-based group attachment. Social identity theory implies that group membership induces identity (Tajfel, Billic, Bundy, & Flament, 1971). Speciﬁcally, group members' self-categorization triggers the development of social identity (Tajfel et al., 1971). Members evaluate organizations through intergroup comparisons (Brickson, 2007). Group comparisons are therefore decisive for individuals' identiﬁcation with social groups to which they belong (Yuki, 2003). Whether or not the comparison group is physically present is not important for identiﬁcation with a group (Utz, 2003). According to Ren et al. (2007), intergroup comparison in online communities often emphasizes competitive elements by demonstrating a group's superiority. For example, postings on the frequently asked questions (FAQ) sections of apache.org, home of the Apache web server open-source development project, compare the Apache server's speed, performance, and market share with other commercial servers, fostering the common identity of those who work on Apache software. Wikipedia
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uses a similar technique, for example by highlighting competition with other encyclopedias. Jointly, these examples underline the importance of intergroup comparisons for establishing social identity. Thus: H1c. Intergroup comparison relates positively to identity-based group attachment. According to self-categorization theory, an individual has not only a personal identity, but also several other social identities that may come to the fore in different situations (Rogers & Lea, 2005). Research suggests that social identity can be fostered by objective similarity (e.g., regarding age, education, and gender), perceived similarity (e.g., regarding interests, convictions, and attitudes) or degree of familiarity (e.g., quantity and quality of communication) (e.g., Mollica, Gray, & Trevino, 2003). Tajfel and Turner (1986) conclude that intergroup categorization leads to in-group favoritism and discrimination against the out-group. Hence: H1d. Social categorization relates positively to identity-based group attachment.
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The pursuit of harmony, group orientation, and a strong social interdependence between individuals shape collectively oriented individuals' group attachment process. Individuals characterized by collectivism therefore tend to view interpersonal relationships as the basis for the formation of bond-based attachment. Hence, H2c. Collectivistic orientation relates positively to bond-based attachment. Social interactions are crucial in establishing social cohesiveness, shared values, and expectations of collaborative interpersonal relationships (e.g., Jarvenpaa & Leidner, 1999). Social interaction can increase so-called “other regarding preferences” such as altruism and fairness, which in turn can lead to increased bond-based attachment (Buchan et al., 2006). Similarly, social interaction increases common bond attachment through opportunities for self-disclosure and friendship (Preece & Maloney-Krichmar, 2003). Lastly, social interaction can appeal to a person's mood and feeling of self-content (Keltner & Bonanno, 1997), which—in turn—can lead to positive emotions about themselves and others, increasing their bondbased attachment. Hence, H2d. Social interaction relates positively to bond-based attachment.



2.2. Antecedents of common bond attachment Research into interpersonal relationships assumes that direct contact with other members leads to stronger bonds between them, reinforcing group cohesion (Buchan, Croson, & Johnson, 2006). Collins and Miller (1994) ﬁnd that people who reveal personal information are more popular with others and that the self-revelation process leads to mutual sympathy, which is an important precondition for social bonds. Members of social networking communities could, for instance, discover commonalties by revealing personal interests or hobbies, which in turn increases the probability of social interaction (Ren et al., 2007). Members can also easier trust other community participants when they know more about their personalities (Ridings, Arinze, & Gefen, 2002). Therefore: H2a. Personal information relates positively to bond-based group attachment. Robust ﬁndings from psychology indicate that the desire for similarity strongly inﬂuences choices (e.g., Mollica et al., 2003; Sommers, 2006). From an economic perspective, this can be explained with reduced costs of adaptation of one's mental models and representations, as well as increased ease of communication. Furthermore, similarity is rewarding because it positively conﬁrms one's self-image and supports the need to belong. Similarity between an online community's members thus may create sympathy and thereby provides the basis for social relationships with other community members. Therefore: H2b. Interpersonal similarity relates positively to bond-based attachment. One fundamental component of interpersonal cooperation is the degree of individualism or collectivism internalized by a person as a guiding norm (e.g., Zhang, Fu, Lowry, & Zhou, 2007). Individualism relates to the extent to which persons view a situation as competition and place emphasis on maximizing their individual payoff. Collectivism reﬂects both a cooperative understanding of a situation and seeks to prioritize maximizing group payoffs. According to Frank (1988), two individual disposition types exist: cooperative individuals cooperate, even in anonymity, while individualistic persons seek to maximize their own payoffs. Buchan et al. (2006) ﬁnd evidence that collectively oriented participants show more trust and trustworthiness than individualistically oriented participants. Similarly, Yuki (2003) shows that social categorization processes hardly play a role for attachment in individuals with a more collectivist orientation. Intact social bonds with other people are much more important for collectivists than for individualists.



2.3. Behavioral effects of common identity and bond attachment Communication is at the core of online communities, determining their long-term success (Casaló et al., 2013). The nature of communication exchanges is likely to depend on the type of attachment that members have to a group (Ren et al., 2007). Back (1951) found that identity-based groups primarily engage in discussions relevant to achieving a certain goal, whereas bond-based groups engage in longer conversations on a broader range of topics. Several decades later, members of online communities that engaged in discussions on a narrow range of topics reported high group identity, while those who discussed a wide variety of topics stated that other members of the group are more likeable (Sassenberg, 2002). Based on these ﬁndings, Ren et al. (2007) conclude that members who experience common identity with their community will be more likely to engage in on-topic discussions. Conversely, community members that feel bond-based attachment will be more tolerant of off-topic discussions. Hence, H3. Common identity attachment relates positively to on-topic discussion. H4. Common bond attachment relates positively to off-topic discussion. The norm of reciprocal behavior is considered universally applicable in all cultures (Gouldner, 1960). This norm is constructed from the following two behavior rules: (1) people should not harm those who have helped them, and (2) people should help those who have helped them. Since common identity relates to being committed to a community's purpose, this attachment type should positively inﬂuence generalized reciprocity (Ren et al., 2007). Conversely, members with bond-based attachment to a community are more likely to exchange help only with particular others (Ren et al., 2007). Hence: H5. Common identity attachment relates positively to generalized reciprocity. H6. Common bond attachment relates positively to direct reciprocity. Prentice, Miller, and Lightdale (1994) argue that the group attachment type can inﬂuence a group's stability. They expect that common identity attachment concerning membership change leads to more stability over time than common bond attachment. They assume that a common bond group will quickly become uninteresting when friends leave,
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Fig. 1. Theoretical framework of antecedents and behavioral consequences of attachment types.



whereas common identity attachment is independent of speciﬁc bonds. Hence, H7. Common identity attachment relates positively to robustness with respect to membership turnover. Finally, since both group attachment types lead members to perceive a group as cohesive and to evaluate their group more favorably than other groups, Ren et al. (2007) assume that common identity attachment and common bond attachment are related to in-group loyalty. Ren et al. (2011, p. 81) provide a more differentiated description of these relationships, underlining that “when people identify with a community or group as a whole, they tend to perceive other members in the group as interchangeable… One consequence is that their commitment to the group is stable in the face of turnover in membership, at least in comparison to bond-based attachment.” Hence, H8. Common identity attachment exerts a stronger inﬂuence on ingroup loyalty than common bond attachment. Fig. 1 summarizes the hypotheses on the antecedents and behavioral consequences of identity-based and bond-based attachments to online communities.



3. Measures and data The operationalization of the constructs primarily draws on measures commonly used in prior research. Since all measures denote manifestations of the underlying construct, this study uses reﬂective items—as opposed to formative ones—in all measurement models (Diamantopoulos, Rieﬂer, & Roth, 2008). Table A1 in the Appendix A provides an overview of all construct measures. To account for common method bias, the measurement of the independent and dependent variables was done at two different points in time. Whereas the measures for the criterion variables stem from the ﬁrst survey, measures for bond-based and identity-based attachments as well as their antecedents derive from the second survey.



The ﬁrst survey, which took place in October to November 2007, relied on a list of 470 online communities, drawn up by means of an Internet search. This list represented a wide selection of all possible online communities concerning their community focus, size, and geographical distribution. Where possible, potential participants were contacted by posting a link to these online communities. Alternatively, online community members were contacted directly via email. Of the 1900 persons who started the survey, 1013 (53%) completed their questionnaires. Respondents who made their email addresses available were invited in December 2007 to January 2008 to participate in the follow-up study. This procedure yielded a dataset with 147 respondents who answered all questions related to antecedents and attachment types as well as the behavioral consequences across the two surveys. Contingency tests in respect of different socio-demographic characteristics (e.g., age, gender, and education) as well as behavioral characteristics (e.g., hours spent in online communities) did not indicate any signiﬁcant effects (Mooi & Sarstedt, 2011). The comparison of early and late respondents did not indicate any signiﬁcant differences concerning demographic variables, suggesting that nonresponse bias is of no concern (Armstrong & Overton, 1977). The percentage of women and men remained relatively balanced, with approximately 45% female and 55% male participants in both the main and follow-up investigation. The average interviewee age was close to 26, with the youngest being 15 and the oldest 65. Most respondents (approximately 60%) were between 20 and 30 years of age. Most of the survey participants had completed a higher education degree: 41.6% had a university degree, 38.3% had a university-entrance qualiﬁcation, and 20.1% had a lower educational level or did not indicate their education level. Working persons (24.9%) and students (49.0%) constituted the major part of the sample survey. 40.3% of the interviewees reported that they were from China, 25.5% from Germany, and 22.1% from Bulgaria, while the remaining participants were from the U.S. (4.7%), France (3.4%), or other countries (3.4%). The respondents also had to indicate which community they were most actively engaged in. Overall, 24.5% of the communities can be classiﬁed under social networks (e.g., Facebook, MySpace), and 23.8% under
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(product category-related) discussion forums (e.g., hardwareBG, teenzona). Surprisingly, the majority of communities (approximately 40%) do not involve a speciﬁc purpose or activity (e.g., Kaiyuan, 6park, and Net-iris). Such general interest communities offer the opportunity of starting personal relationships and talking about general topics of interest. Given the difﬁculty of clearly distinguishing between communities' aims, the analysis uses all respondents—rather than engaging in group comparisons between common bond and common identity communities—in the evaluation of the antecedents and consequences of common bond and common identity attachments. However, to ascertain that (unobserved) heterogeneity does not bias the results, the analysis also uses a latent class detection approach on the data (Hair, Sarstedt, Ringle, & Mena, 2012). The average length of the interviewees' membership of a community is approximately two years. Approximately 22% of the study participants constitute inexperienced users with a membership of less than six months. Around 45% of the interviewees have been members of an online community for one to two years. The remaining 33% are experienced users, since they have belonged to a community for at least three years. On average, the respondents spend approximately 10 h per week in their most active community.



4. Analysis and results 4.1. Methodology and models To test the hypotheses, this study uses structural equation modeling (SEM) on the data. When estimating structural equation models, researchers can employ either covariance-based methods or the variance-based partial least squares (PLS-SEM) approach. Drawing on the ﬁndings of comparisons of the two approaches by Hair, Ringle, and Sarstedt (2011), Henseler et al. (2014) as well as Reinartz, Haenlein, and Henseler (2009), for example, PLS-SEM was applied because of the research model's complexity in relation to the number of observations. Since the PLS-SEM algorithm consists of several ordinary least squares regressions for separate subparts of the focal path model, the model's overall complexity hardly inﬂuences sample size requirements. Consequently, PLS-SEM is most beneﬁcial when applied to models with complex cause-effect relationships—such as in this study—because the approach avoids improper or nonconvergent solutions (e.g., Hair et al., 2011). Reinartz et al. (2009) show that that PLS-SEM is an appropriate methodological choice if sample size is low, since the method achieves higher levels of statistical power compared to its covariance-based counterpart. To compare the model setups, the analysis examines separate path models for each criterion variable. Speciﬁcally, the analysis comprises six path models, with on-topic discussion (Model 1), off-topic discussion (Model 2), generalized reciprocity (Model 3), direct reciprocity (Model 4), robustness (Model 5), and in-group loyalty (Model 6) as the criterion variables. For parameter estimation, this study draws on



Table 1 Reliability and convergent validity estimates.



Network effects In-group interdependence Intergroup comparison Social categorization Personal information Interpersonal similarity Collectivism Social interaction Common identity Common bond



Min. (α)



Min. (ρc)



Min. (AVE)



0.73 0.86 0.88 0.83 0.84 0.83 0.81 0.87 0.88 0.77



0.84 0.91 0.91 0.88 0.90 0.90 0.87 0.90 0.91 0.85



0.64 0.77 0.62 0.59 0.76 0.75 0.63 0.65 0.62 0.59
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SmartPLS software (Ringle, Wende, & Will, 2005), applying the path weighting scheme (Hair et al., 2012) and bootstrapping, using the no sign change option, 5000 bootstrap samples and a number of cases equal to the sample size used in each model. Table A2 in the Appendix A provides an overview of descriptive statistics and correlations among the constructs. 4.2. Results Methodological considerations relevant to the PLS-SEM analysis include the assessment of the measures' reliability, convergent and discriminant validity, as well as determining the models' predictive capabilities (Hair, Hult, Ringle, & Sarstedt, 2013). Table 1 shows the minimum reliability and validity estimates for all constructs related to antecedents and attachment types across the six models. The related results for the behavioral consequences of attachment are shown in Table 3, which also includes the parameter estimates for the structural models. Cronbach's α and composite reliability ρc facilitate the assessment of the construct measures' reliability. All constructs achieve α and ρc values higher than the generally stipulated threshold of 0.70 (Hair et al., 2012). The results thus indicate a high degree of reliability. All indicators' loading estimates achieve high levels across all model setups (i.e., above 0.70) and are signiﬁcant. Accordingly, the average variance extracted (AVE) values across all models are acceptable. The analysis results (Tables 1 and 3) reveal that (minimum) AVE scores calculated across all model setups are above 0.50, thus providing support for the construct measures' convergent validities (Hair et al., 2012). Two approaches facilitate the assessment of the constructs' discriminant validity. The ﬁrst analysis involves examining the indicators' cross-loadings, which reveals that no indicator loads higher on any opposing construct (Hair et al., 2013). Second, the Fornell and Larcker (1981) criterion compares the square root of the constructs' AVEs with the construct correlations. This analysis shows that across all model setups and constructs, each latent variable shares more variance with its own block of indicators than with another latent variable representing a different block of indicators. Thus, both approaches provide support for the constructs' discriminant validities, indicating that there are no collinearity issues among the constructs. Criteria applied for evaluating the models' predictive capabilities include R2 and the cross-validated redundancy measure Q2 (Hair et al., 2012). The analysis shows that the R2 values of the two mediating constructs—common bond and common identity—are acceptable. Likewise, all Q2 values are signiﬁcantly larger than 0, providing support for the exogenous constructs' predictive relevance (Table 2). With respect to the structural model, results are highly consistent across all model setups, providing support for the research model's robustness. Speciﬁcally, network effects, intergroup comparison, and social categorization have a positive and signiﬁcant (p ≤ 0.01) effect on common identity, whereas this is not the case with in-group interdependence. Thus, the results provide support for hypotheses H1a, H1c, and H1d. Common bond is signiﬁcantly (p ≤ 0.05) driven by interpersonal similarity, collectivism, and social interaction, whereas personal information has no signiﬁcant positive effect on the interpersonal bonds in online communities, which supports hypotheses H2b, H2c, and H2d (Table 2). Table 3 provides path coefﬁcient estimates for the relationships between common identity/common bond and the behavioral consequences, reliability, validity, R2, and Q2 measures for the criterion variables. Again, all Q2 values are above 0, indicating that common identity and common bond have predictive relevance for the criterion constructs (Hair et al., 2012). While in-group loyalty has a very high R2 value, all other criterion variables achieve considerably lower values. However, this is unsurprising, considering the numerous potential direct determinants of the criterion variables. Most importantly, the results clearly show that common identity is the primary driver for the consequences of attachment in online
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Table 2 Model estimates for relationships between antecedents and attachment types. Hypothesis tested



Relationship tested



Model 1: on-topic



Model 2: off-topic



Model 3: GR



Model 4: DR Model 5: robustness



Model 6: loyalty



H1a H1b H1c H1d H2a H2b H2c H2d



Network effects → common identity In-group interdependence → common identity Intergroup comparison → common identity Social categorization → common identity Personal information → common bond Interpersonal similarity → common bond Collectivism → common bond Social interaction → common bond R2 common bond R2 common identity Q2 common bond Q2 common identity N



0.23⁎⁎⁎ 0.07 0.34⁎⁎⁎ 0.32⁎⁎⁎ 0.07 0.22⁎⁎ 0.18⁎⁎⁎ 0.35⁎⁎⁎



0.24⁎⁎⁎ 0.06 0.33⁎⁎⁎ 0.31⁎⁎⁎ 0.07 0.23⁎⁎ 0.17⁎⁎ 0.35⁎⁎⁎



0.23⁎⁎⁎ 0.08 0.33⁎⁎⁎ 0.33⁎⁎⁎ 0.06 0.22⁎⁎ 0.21⁎⁎⁎ 0.34⁎⁎⁎



0.23⁎⁎⁎ 0.06 0.34⁎⁎⁎ 0.33⁎⁎⁎ 0.07 0.22⁎⁎ 0.18⁎⁎⁎ 0.36⁎⁎⁎



0.26⁎⁎⁎ 0.04 0.34⁎⁎⁎ 0.32⁎⁎⁎ 0.06 0.22⁎⁎ 0.19⁎⁎ 0.35⁎⁎⁎



0.22⁎⁎⁎ 0.07 0.33⁎⁎⁎ 0.34⁎⁎⁎ 0.07 0.23⁎⁎ 0.17⁎⁎⁎ 0.35⁎⁎⁎



0.39 0.54 0.21 0.32 146



0.38 0.53 0.20 0.32 140



0.39 0.55 0.22 0.32 141



0.39 0.54 0.21 0.31 144



0.400 0.54 0.16 0.25 140



0.39 0.55 0.21 0.33 144



GR: generalized reciprocity, DR: direct reciprocity. ⁎⁎⁎ p ≤ 0.01. ⁎⁎ p ≤ 0.05. ⁎ p ≤ 0.10.



communities, exerting a positive and signiﬁcant effect on the criterion variables across almost all models. For example, common identity exerts a positive and signiﬁcant (p ≤ 0.01) inﬂuence on in-group loyalty (0.68), on-topic discussion (0.37), membership robustness (0.30), and generalized reciprocity (0.28). Only off-topic discussion is not positively affected by common identity. In contrast, common bond has a fairly limited inﬂuence on attachment consequences. Speciﬁcally, only direct reciprocity is signiﬁcantly (p ≤ 0.05) predicted by common bond. In summary, the results provide support for hypotheses H3, H5, H6, and H7. To test whether common identity attachment exerts a signiﬁcantly stronger inﬂuence on in-group loyalty than common bond attachment (H8), the analysis draws on a permutation-based multigroup comparison approach for paired samples (Sarstedt & Wilczynski, 2009). The analysis shows that common identity's effect on in-group loyalty is signiﬁcantly stronger than that of common bond (t143 = 4.09; p ≤ 0.01), thus providing support for H8. Following Hair et al. (2012), the ﬁnal step was to evaluate the total effects of the attachment types' antecedents on the criterion variable(s). The analyses reveal that for most types of criterion variables (except offtopic discussion), intergroup comparison and social categorization exert the greatest inﬂuence on user behaviors, with total effects ranging between 0.03 and 0.22 (intergroup comparison), as well as 0.08 and 0.23 (social categorization).



4.3. Additional analyses 4.3.1. Model extensions As the current study supplements Ren et al.'s (2007) original model by introducing two additional antecedents of attachment (network effects and collectivism), further analyses extended the original model setup by relating these two antecedents to both common identity and common bond. The analyses show that across all six models, collectivism exerts a positive and signiﬁcant (p ≤ 0.01) inﬂuence on common identity, with path coefﬁcients ranging between 0.15 (Model 1: on-topic) and 0.17 (Model 3: generalized reciprocity, and Model 5: robustness). Contrary to this, the network effects construct does not signiﬁcantly inﬂuence common bond. The additional analyses also involve estimating full models in which all antecedents relate to both common identity and common bond. Table 4 presents the results for the criterion variable on-topic discussion. The results show that the central tenets of Ren et al.'s (2007) model remain unaffected by an extension of the model. Since PLS is a regression-based approach to SEM, the increase in the number of predictor constructs deﬂates the path coefﬁcients. However, with merely one exception (interpersonal similarity → common bond), all path relationships in the original model remain signiﬁcant when the model is extended, thus providing support for the robustness of the results. Similarly, only one path (personal information → common bond) that



Table 3 Model estimates for relationships between attachment types and behavioral consequences. Relationship tested



Model 1: on-topic (H3) Model 2: off-topic (H4) Model 3: GR (H5) Model 4: DR (H6) Model 5: robustness (H7) Model 6: loyalty (H8)



Common bond → criterion variable Common identity → criterion variable Cronbach's α criterion variable ρc criterion variable AVE criterion variable R2 criterion variable Q2 criterion variable N



0.03 0.37⁎⁎⁎



0.12 0.11



0.12 0.28⁎⁎⁎



0.27⁎⁎ 0.23⁎



0.15 0.30⁎⁎⁎



0.14 0.68⁎⁎⁎



0.89 0.93 0.82 0.15 0.11 146



0.70 0.80 0.58 0.04 0.01 140



0.80 0.88 0.72 0.13 0.09 141



0.81 0.88 0.64 0.20 0.11 144



0.70 0.77 0.57 0.17 0.04 140



0.89 0.91 0.64 0.60 0.36 144



GR: generalized reciprocity, DR: direct reciprocity. ⁎⁎⁎ p ≤ 0.01. ⁎⁎ p ≤ 0.0. ⁎ p ≤ 0.10.
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Estimates: full model



Original estimates



0.14 0.15⁎⁎⁎ 0.03 0.06 0.17 0.36⁎⁎⁎



– 0.23⁎⁎⁎ – 0.07 – 0.34⁎⁎⁎



0.00 0.30⁎⁎⁎ 0.20⁎⁎



– 0.32⁎⁎⁎



−0.04 −0.02 0.22⁎⁎⁎ 0.07 −0.03 0.28⁎⁎⁎ 0.11⁎ 0.02 0.27⁎⁎⁎ 0.41 0.57 0.15



0.07 – 0.22⁎⁎ – 0.18⁎⁎⁎ – 0.35⁎⁎⁎ – 0.03 0.37⁎⁎⁎ 0.39 0.54 0.15



⁎⁎⁎ p ≤ 0.01. ⁎⁎ p ≤ 0.05. ⁎ p ≤ 0.10.



was nonsigniﬁcant in the original model becomes signiﬁcant in the more complex model. Most importantly, no sign changes occur that might lead to a trade-off situation when making community design decisions. Overall, the results provide a strong empirical support for Ren et al.'s (2007) model.



4.3.2. Heterogeneity check Although the analysis on the aggregate data level can provide insight into the complex relationships between the two attachment types and their various antecedents and behavioral consequences, this type of analysis still makes the simplifying assumption that all observations come from a single, homogeneous population. However, individuals may be heterogeneous in their perceptions and evaluations of unobserved constructs, which might account for distinct group-speciﬁc structural model path coefﬁcients (Sarstedt, 2008). This especially holds for this study, since the data can be viewed as a hierarchical system of communities and community types, deﬁned at separate levels of this hierarchical system. Speciﬁcally, data structures might be heterogeneous owing to similar response patterns among respondents from one community, comparable community types, or any other (combination of) respondent characteristics. To ensure that the aggregate data results are not biased by (unobserved) heterogeneity, the ﬁnite mixture PLS (FIMIX-PLS) procedure (Hahn, Herrmann, Huber, & Johnson, 2002) was applied to the data. FIMIX-PLS is the most commonly used approach for carrying out latent class analyses in PLS-SEM (e.g., Ringle, Sarstedt, Schlittgen, & Taylor, 2013). The approach combines the PLS method's strengths with the advantages of maximum likelihood estimation when deriving groups of observations with the help of ﬁnite mixture models. FIMIX-PLS assumes that the data derive from a source with several subpopulations; each subpopulation is modeled separately, and the overall population is a mixture of these subpopulations. The procedure calculates the probabilities of segment membership in respect of each observation so that the data ﬁts into a predetermined number of segments. To decide on the number of segments, the analysis draws on AIC3 and CAIC, which have been shown to work well in a FIMIX-PLS context (Sarstedt, Becker, Ringle, & Schwaiger, 2011). While both criteria indicate a two-segment solution, the corresponding entropy
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value is only 0.32. This result indicates that the probabilities of segment membership for a two-segment oscillate around 0.50 (as opposed to a situation where these probabilities are close to 0.90 for one segment and 0.10 for the other), suggesting fuzzy segment membership (Ringle, Sarstedt, & Mooi, 2010). Thus, the global model represents all observations well (e.g., Hair et al., 2011; Ringle et al., 2010). 4.3.3. Robustness check To provide further support for the ﬁndings' robustness and to mitigate the potential biasing effect of the previously-used data collection approach in terms of self-selection bias, new data from students was gathered during a lecture at a German university. All but four students who attended the lecture participated in the survey, yielding a dataset of 46 responses (92% response rate). Furthermore, and different from the original study, participants could not choose the community to evaluate but had to assess one speciﬁc community: Facebook. The results conﬁrm common identity's primary role in explaining the consequences of attachment in online communities. Compared to common bond, common identity attachment has a stronger inﬂuence on on-topic discussion (common identity: 0.27; common bond: 0.06), generalized reciprocity (common identity: 0.48; common bond: 0.27), and loyalty (common identity: 0.85; common bond: 0.03). As was the case in the initial study, neither common identity, nor common bond attachment signiﬁcantly inﬂuence off-topic discussion (common identity: 0.18; common bond: 0.17). The only difference emerges for common bond's role in explaining direct reciprocity. While the results parallel those from the initial study regarding the stronger inﬂuence of common bond on direct reciprocity, this effect is much more pronounced in the follow-up study (common identity: 0.23; common bond: 0.50). Note that the robustness construct had to be excluded, since the analysis did not yield a reliable construct measure. These results highlight the role of common identity vis-à-vis common bond attachment and provide ample support for the previous ﬁndings' robustness. 5. Discussion 5.1. Contributions of the study Based on Prentice et al.'s (1994) work, many researchers ﬁnd that the attachment type an individual has towards a community, whether bond-based or identity-based, is one of the most important factors that inﬂuences his or her membership in a community (e.g., Dholakia, Bagozzi, & Pearo, 2004; Postmes et al., 2002; Ren et al., 2007; Sassenberg, 2002; Utz, 2003). However, very few studies empirically consider antecedents that inﬂuence these two attachment types in an online community and how these attachment styles in turn inﬂuence different user behaviors. Addressing this gap in research, this study sets out to assess the relationships between a number of theoretically validated antecedents (network effects, in-group interdependence, intergroup comparison, social categorization, personal information, interpersonal similarity, collectivism, and social interaction) as well as common identity and common bond attachment in online communities and how the two different attachment styles inﬂuence a wide variety of user behaviors in online communities (on-topic and off-topic discussion, generalized and direct reciprocity, membership robustness, and loyalty to an online community). Most importantly, the study shows that common identity attachment is the primary driver for user behavior in online communities. In contrast, common bond attachment has a fairly limited inﬂuence. These ﬁndings parallel the ﬁndings from Ren et al.'s (2012) study, in which the authors show that community features intended to foster identity-based attachment had stronger effects
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on participation and retention than features intended to foster bond-based attachment. In terms of attachment drivers, network effects, intergroup comparison, and social categorization have positive and signiﬁcant effects on common identity attachment, while this is not the case with in-group interdependence. Conversely, interpersonal similarity, collectivism, and social interaction primarily drive common bond attachment, while personal information has no effect. Additional analyses of the antecedents' total effects reveal the increased importance of intergroup comparison and social categorization on user behaviors. The results for in-group interdependence and personal information contrast with the predictions found in the literature, potentially because of the sample composition, which draws on users from voluntary online communities. Voluntary online communities seldom demand real in-group interdependence (i.e., users of voluntary online communities rarely work on team products dependent on each other's contributions). Even most open-source software communities only depend on one project manager and face a fairly inactive community (Krishnamurthy, 2002). However, a potential way to analyze the importance of in-group interdependence for the evolution of common identity attachment in voluntary online communities would be to consider highly rated virtual world guild members, for instance, in World of Warcraft. Members of a highly rated guild heavily depend on each other, since they must cooperate in order to advance in the game. In sum, this study makes a number of contributions. First, the study tests a comprehensive cause-and-effect model that has not been empirically evaluated before in this breadth and coverage. Second, the study contributes to the discussion in the literature on online community management by testing whether established ﬁndings from social sciences apply in the context of online communities. Third, the result regarding the inﬂuence of common identity and common bond attachments on user behavior answers the call for research by Ren et al. (2007, 2012). The model also adds two additional constructs (network effects and collectivism) to the original model of Ren et al. (2007), which have signiﬁcant positive relationships with common identity and common bond attachments. 5.2. Implications for online community design In light of the many online communities, the relevance of design principles increases. From the results, the following recommendations for community designers emerge. Online communities that value on-topic information exchange, generalized reciprocity norms, robustness to member turnover, and in-group loyalty should focus on establishing common identity attachment to the community. Community designers can foster common identity by creating a large community with many connection possibilities, a positive intergroup comparison, and superior social categorization compared to other communities, for example, by emphasizing the community's uniqueness compared to other communities or by only allowing a speciﬁc group to participate in the community that fulﬁlls a signal others do not. In fact, many communities use hidden clues that outsiders are unlikely to recognize, unlike attentive aspiring members. On the other hand, online communities that value off-topic discussion and the building of speciﬁc reciprocity should emphasize common bond attachment, for example, by fostering social interaction, interpersonal similarity and collectivism. Hence, members should have the opportunity to learn more about similar interests and social interaction. In this regard, a large choice of possible functions is available in online communities, for example, the use of liking and knowledge tests, etc. In this way, members learn about similar interests without revealing too much personal information. The strong inﬂuence of collectivism on common bond attachment could have an interesting implication for online communities'



strategies. Some online communities in the U.S. only became successful when an increasing number of users from collectivist countries began to participate. Orkut, for example, was long unknown in the U.S. until the community made a breakthrough in Brazil (Boyd & Ellison, 2007). Finally, the increased importance of common identity attachment for predicting criterion variables indicates that online community moderators should strengthen member identiﬁcation with the community. 5.3. Limitations of the study This study contains some limitations that suggest grounds for further research. Whenever researchers investigate questions for which no sufﬁcient archived data are available—as is the case in this study—they must resort to subjective measures (Kumar, Stern, & Anderson, 1993). In this context, some operationalizations might not fully capture the construct's theoretical domain, but partially focus on one potential outcome of the theoretical construct (e.g., the measures of intergroup comparison cover aspects such as perceived superiority of a group as well as interpersonal similarity with perceived friendship). Similarly, the measurements used for social categorization and common identity overlap from a conceptual perspective. Since this study draws on a ﬁeld survey rather than an experimental setup, which would allow for controlling the degree of social categorization, this is a study limitation. Lastly, in terms of data collection, respondents who identify with their online community might be more willing to respond than others. This self-selection could bias the analysis by inﬂating the effect of common identity attachment. While the robustness checks provide support for the ﬁndings, this type of self-selection among respondents cannot fully be ruled out. 5.4. Avenues for future research An especially fruitful avenue for further research on the design of online communities relates to the interplay between common bond and common identity attachments. This aspect is even more relevant since many communities' goals are blurry, as evidenced in the difﬁculty to categorize communities as common identity or common bond groups. In fact, many community designers routinely implement multiple features that allow for both attachment types. Further research should examine how other concepts such as utilitarian motives of community members or organizational identity of a community guide behavior in a social network. Following Brickson (2005, 2007, 2013) communities could develop different types of organizational identities (i.e., individualistic, relational, and collectivistic). Speciﬁcally, an individualistic organizational identity generally forges relationships based on instrumentality and maintains relationships to the extent that they enhance the organization's own aims. A relational organizational identity, on the other hand, will forge stakeholder relationships based on dyadic concern and trust. A collectivistic organizational identity will forge external and internal stakeholder relationships based on a common purpose. Re-examining the results regarding the inﬂuence of in-group interdependence on common identity attachment, for example, by speciﬁcally analyzing highly rated virtual world guild members (e.g., in World of Warcraft) would also be of interest. Another area that merits further investigation is the examination of the relationship between personal information and liking, trust, and respect since opportunities for self-disclosure do not seem to be related to common bond attachment. Likewise, given that common identity attachment seems more important regarding a wide range of user behavior, future studies should consider more antecedents of common identity attachment.



Please cite this article as: Fiedler, M., & Sarstedt, M., Inﬂuence of community design on user behaviors in online communities, Journal of Business Research (2014), http://dx.doi.org/10.1016/j.jbusres.2014.06.014



M. Fiedler, M. Sarstedt / Journal of Business Research xxx (2014) xxx–xxx



9



Appendix A



Table A1 Construct measures. Construct



Items



Antecedents of common identity Network effects I joined this community because of its large membership Membership increases lead directly to more beneﬁts for me I have the feeling that I communicate with more and more people because of an increasing membership In-group interdependence All members need to contribute to achieve the community's goals This community accomplishes things that no single member could achieve In this community, members need to cooperate to complete community tasks Intergroup comparison Compared to other similar communities, this community is much more tolerant Compared to other similar communities, this community is much more ﬂexible Compared to other similar communities, this community is much more creative Compared to other similar communities, this community is much more intelligent I think this community has much to be proud of People in other similar communities generally admire this community Social categorization I often think about the fact that I am a member of this community In general, being a member of this community is an important part of my self-image The fact that I'm a member of this community often enters my mind I am a typical member of this community Most people in this community have similar values Most people in this community have similar preferences Most people in this community behave similarly Antecedents of common bond Personal information



Interpersonal similarity



Collectivism



Social interaction



The people I interact with in this community are personally identiﬁable to me I believe that other community members can identify me This community offers me the opportunity to get more information about other members I think I could become friends with some members of this community Members of this community would ﬁt into my circle of friends I sometimes feel I know some members of this community personally When I meet someone from my nation or group, I know we will have common goals and aspirations If I were to lose touch with my group, I would be a different person I generally accept the decisions made by my group When I meet someone from my own nationality or religion, I know we will have common goals and interests In general, I actively interact with other members of this community In this community, I share information about a particular subject with other members In this community, I share my skills and abilities with other members I can always count on getting many responses to my posts/messages I can always count on getting responses to my posts/messages fairly quickly



Common identity and common bond Common identity Belonging to this community is very important to me It would feel great to be described as a typical member of this community I often mention this community when I ﬁrst meet someone I feel a strong attachment to this community I often acknowledge the fact that I am a member of this community I am a typical member of this community Common bond I feel very close to the other members of this community Many members of this community have inﬂuenced my thoughts and behaviors Many of my friends are from this community Criterion constructs On-topic discussion



Off-topic discussion Generalized reciprocity



Direct reciprocity



Robustness



In-group loyalty



I come to the community website to get information on a particular topic I use the community website when I want advice on how to carry out certain tasks I come to the community website when I need facts about a particular subject The posts/messages on the community website often contain private topics Members of this community seem very willing to disclose private information about themselves To help somebody is the best policy, to be certain that s/he will help you in the future In this community, most of the members comply with the existing rules and norms In this community, I help other members, so I will be helped in the future I am ready to incur personal costs to help someone who has helped me before If someone helps me, I am pleased to help him/her When someone does me a favor, I feel committed to repay him/her Members of this community generally like to answer posts/messages If my friends were to leave this community, I would also leave (reversed item) I would remain active in this community even if my friends in the community were to become inactive This community would still be attractive to me if my friends were to leave it I talk up this community to my friends as a great community to be a part of I feel very loyal to this community I am proud to tell others that I am part of this community I really care about the fate of this community I am willing to put in much effort to help this community be successful To me, this is the best of all possible communities to be a part of
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Note: All items use 7-point Likert-type scales (1 = strongly disagree, 7 = strongly agree).
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0.37⁎⁎⁎ 0.52⁎⁎⁎



15



0.51⁎⁎⁎ 0.30⁎⁎⁎ 0.40⁎⁎⁎



14



−0.06 0.05 −0.16⁎⁎ −0.2



13



0.25⁎⁎⁎ 0.12 0.28⁎⁎⁎ 0.33⁎⁎⁎ 0.49⁎⁎⁎ 0.49⁎⁎⁎ 0.41⁎⁎⁎



0.27⁎⁎⁎ 0.49⁎⁎⁎ 0.39⁎⁎⁎ 0.33⁎⁎⁎ 0.15⁎ 0.34⁎⁎⁎ 0.32⁎⁎⁎ 0.15⁎ 0.47⁎⁎



−0.04 0.30⁎⁎⁎ 0.54⁎⁎⁎ 0.31⁎⁎ 0.55⁎⁎



0.55⁎⁎⁎ 0.37⁎⁎⁎ 0.13 0.33⁎⁎⁎ 0.39⁎⁎⁎ 0.29⁎⁎⁎ 0.75⁎⁎



0.13 0.50⁎⁎⁎



−0.07 0.44⁎⁎⁎ 0.47⁎⁎⁎ 0.50⁎⁎⁎ 0.55⁎⁎⁎



12 11 10 9 8



0.07 0.19⁎⁎ 0.41⁎⁎⁎



0.13 0.43⁎⁎ 0.00 0.24⁎⁎



0.09 0.15⁎ 0.20⁎⁎



0.13 0.35⁎⁎⁎ 0.49⁎⁎⁎ 0.38⁎⁎⁎ 0.69⁎⁎⁎



0.09 0.24⁎⁎⁎



0.180⁎⁎⁎ 0.10 0.20⁎⁎ 0.20⁎⁎



⁎⁎⁎ p ≤ 0.01. ⁎⁎ p ≤ 0.05. ⁎ p ≤ 0.10.



1. Network effects 2. In-group interdependence 3. Intergroup comparison 4. Social categorization 5. Personal information 6. Interpersonal similarity 7. Collectivism 8. Social interaction 9. Common identity 10. Common bond 11. On-topic discussion 12. Off-topic discussion 13. Generalized reciprocity 14. Direct reciprocity 15. Robustness 16. In-group loyalty



3.90 4.23 4.88 3.96 4.69 4.88 3.87 4.86 4.10 3.92 4.63 4.05 4.73 5.37 4.82 4.40



1.60 1.80 1.38 1.38 1.68 1.41 1.41 1.36 1.41 1.24 1.72 1.37 1.44 1.07 1.33 1.36



0.10 0.33⁎⁎⁎ 0.10 0.28⁎⁎⁎ 0.21⁎⁎⁎ 0.22⁎⁎⁎



−0.03 0.40⁎⁎⁎ 0.32⁎⁎⁎ 0.28⁎⁎⁎ 0.57⁎⁎⁎



0.37⁎⁎⁎ 0.57⁎⁎⁎ 0.50⁎⁎⁎ 0.54⁎⁎⁎ 0.63⁎⁎⁎ 0.46⁎⁎⁎ 0.45⁎⁎⁎ 0.71⁎⁎⁎ 0.34⁎⁎⁎ 0.58⁎⁎⁎ 0.39⁎⁎⁎ 0.60⁎⁎⁎ 0.63⁎⁎⁎ 0.45⁎⁎⁎ 0.38⁎⁎⁎ 0.55⁎⁎⁎ 0.58⁎⁎⁎ 0.19⁎⁎ 0.33⁎⁎⁎ 0.32⁎⁎⁎ 0.46⁎⁎⁎ 0.49⁎⁎⁎ 0.44⁎⁎⁎ 0.47⁎⁎⁎



0.10 0.40⁎⁎⁎ 0.39⁎⁎⁎ 0.38⁎⁎⁎ 0.70⁎⁎



0.48⁎⁎⁎ 0.13 0.38⁎⁎⁎ 0.28⁎⁎⁎ 0.27⁎⁎⁎ 0.07 0.25⁎⁎⁎ 0.18⁎⁎ 0.28⁎⁎⁎



0.27⁎⁎⁎ 0.59⁎⁎⁎ 0.43⁎⁎⁎ 0.44⁎⁎⁎ 0.17⁎⁎



7 6 5 4 3 2 1 SD Mean



Table A2 Descriptive statistics and construct correlations.
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