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Abstract

This paper extends Transactive Memory (TM) theory as it is currently conceptualized. We propose a new integrative model of the relationship between Transactive Memory System (TMS) development and trust.  By utilizing the TM encoding cycle, the model proposes that trust acts as an antecedent of TMSs and that wider perceptions of team members’ trustworthiness (benevolence and integrity) also affect the development and maintenance of effective TMSs in teams. Our conceptualization considers the effect of trust on both the knowledge structure and the transactive processes involved in TMSs. From our analysis we provide a number of propositions and hypotheses relating to different stages of TMS development to be pursued by future research. Finally, we consider the managerial implications of our model.
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Transactive memory systems (TMSs) are specialized systems of distributed knowledge which enable the cognitive division of labor for learning, remembering and communicating information about a task (Hollingshead, 2000; Wegner, 1986). As such TMSs form an integral part of an organization’s wider knowledge management system and are argued to be fundamental to competitive advantage (Nonaka & Krogh, 2009). Consistent with this, research has evidenced the positive impact of TMSs on team performance through their organizing effect on the knowledge held within teams (e.g. Austin, 2003; Lewis, 2003; Liang, Moreland & Argote, 1995; Moreland & Myaskovsky, 2000; Peltokorpi, 2008; Prichard & Ashleigh, 2007) by limiting cognitive load (Hollingshead, 1998; Prichard, Bizo & Stratford, 2011) and increasing the effective use of unique knowledge in decision making (Brodbeck, Kerschreiter, Mojzisch & Schulz-Hardt, 2007; Stasser, Stewart  & Wittenbaum, 1995). Although the role of TMSs in team performance is well established, currently there is a lack of understanding surrounding both the antecedents and the factors that influence their on-going development. This lack of understanding will inevitably limit managers’ ability to purposively promote TMSs and so team performance. In this paper we address this gap in the literature by considering the role of trust. 

Trust is central to the way in which TM has been operationalized – teams with an intact TMS will be more trusting of others’ task-related ability (Liang et al., 1995; Moreland & Myaskovsky, 2000). From this position trust has only been considered as providing evidence that a TMS is operating effectively, and then only in terms of trust developed from beliefs about the trustworthiness of other’s task-related ability. In this paper, however, we argue that the role of trust in TMSs is more extensive than currently acknowledged by TMS research, and is crucial to developing these knowledge networks within and across teams (Prichard & Ashleigh, 2007). Furthermore, whilst perceptions of another’s ability will undoubtedly be important in a TMS, we propose that so too will be other perceptions of trustworthiness such as whether people will behave benevolently and with integrity (Mayer et al., 1995). Consequently, we argue that trustworthiness and trust play vital roles in TMS development and their influence needs to be more fully understood if the rewards of using such systems in work teams are to be realized.

In this paper we advance the TM literature by explicating the role of trust and trustworthiness in TMS development. Specifically, we break away from the current narrow focus on trust considered only as a reflection of a functioning TMS and only in terms of perceptions of others’ abilities. We clarify understanding of the relationship between TMSs and trust by presenting an integrative model that aims to show that (1) trust is an antecedent of TMS development and (2) the wider perceptions of trustworthiness which act as antecedents of trust must be considered in structuring and using TMSs. In the rest of this article we first introduce the key constituents of TMS and the sequence through which it develops. Second, we define and scope out the conceptualizations of trust and trustworthiness useful for considering their relationship with TMSs. Finally, we draw on insights from the trust literature and bring this into the TMS literature to model their interrelationship by providing a set of propositions and examples of specific hypotheses that could be pursued by future research.

Transactive Memory Systems
Transactive Memory has been defined in the literature as the combination of the knowledge held by individual members of a group, plus an awareness of who knows what (Wegner, 1986; 1995). It is a concept that emphasizes the task-related expertise in a team and thus can be considered as a subset of the broader concept of a team mental model (Mohammed & Dumville, 2001). However, unlike team mental models which tend to focus on the ‘sharedness’ of knowledge, in other words what members hold in common, TM focuses on distributed knowledge.  

The literature makes a distinction between TM being the memory that is held within the group, and a TMS, which describes how members actively use this TM to co-operatively encode, store and retrieve information about complex interdependent tasks (Brandon & Hollingshead, 2004; Lewis, 2003; Staples & Webster, 2008).  TMSs enable a team to allocate information between members and, through knowing which individual member has expertise about a particular issue, facilitate access to that information during task performance (Faraj & Sproull, 2000). The development and use of a TMS therefore requires both the establishment of a network of expertise (including a shared understanding of where expertise is located) and the deployment of various coordination or ‘transactive’ processes (Wegner, Giuliano, & Hertel, 1985) that facilitate access to that expertise for the purposes of the task.  

A TMS is operationalized around three sets of behaviours which reflect its structuring and coordinating constituents; memory differentiation, task coordination and task credibility (Liang et al., 1995; Moreland & Myaskovsky, 2000). These have been used as behavioral measures which one would expect to be present where TMSs are operating to encode, store and retrieve information to perform the task ( Moreland & Myaskovsy, 2000). Memory differentiation is the degree to which individual members of the team specialize in remembering different aspects of the task. Task coordination is team members’ ability to work together effectively whilst carrying out the task. Finally, task credibility is the degree to which one team member perceives that another member has the task expertise or ability to accomplish their role in the task. The term ‘task credibility’ is synonymous with the concept of trust in ability (Mayer, Davis & Schoorman, 1995). Whilst memory differentiation has been mapped clearly to the structuring constituent of TMS and task coordination to the transactive process constituent, the role of task credibility has been less clearly explicated by the literature, appearing to be a behavior that evolves from TMS developing within the group. It is a competence-based trust resulting from confidence between members who know the location of expertise within the team. When team members are aware of each other’s task knowledge they will be more likely to accept others’ contributions, be less critical of others and be less likely to make claims of expertise (Austin, 2003; Liang et al., 1995; Rulke & Rau, 2000). This reliance is evidence of trust developing within the relationship as a consequence of knowledge about expertise being shared between team members when utilizing the TMS. Theorizing about the relationship of TM and trust in work teams has not extended much beyond this point.

Based on their observations of teams performing an interdependent task, Rulke and Rau (2000) propose that TM develops through a series of encoding cycles during which members seek to establish the location of expertise within the group (see central circle of Figure 1). Each encoding cycle begins with members requesting information about a specific area of the task. In response, knowledgeable members make claims of expertise in that area whilst unknowledgeable members declare that they do not hold the necessary expertise. These claims are subsequently evaluated by other members in order to identify the knowledge distribution within the group. The next stage of the cycle involves the coordination of task responsibilities based around the distribution of expertise identified. Finally, task performance feeds into future evaluations of member expertise and the cycle begins again. Thus each cycle is a sequence of communication and interaction between members, described by Wegner, Giuliano and Hertel (1985) as transactive processes, which enable the encoding, storing and retrieval of knowledge. 

Rulke and Rau (2000) found that interactions early in the task are marked by members claiming those task areas where they have specific expertise; however this usually leaves some task domains unclaimed. Subsequent encoding cycles therefore establish where gaps lie in the knowledge base, from which members then allocate responsibility to those regarded as best able to fill them. Rulke and Rau’s findings are further supported by Lewis (2004) who found that the planning stage in team activity was critical to the development of TMSs. She argued that frequent interaction during this stage helped to develop accurate perceptions of knowledge distribution and how members’ different areas of expertise fitted together. Essentially, the different stages of the TM encoding cycles combine to form an information-processing framework that models the development of a TMS; a distributed knowledge system which describes how information is encoded, stored and retrieved over time within teams. 

Trust

Mayer et al. (1995) have defined trust as “a willingness to be vulnerable to the actions of another party based on the expectation that the other will perform a particular action important to the trustor, irrespective of the ability to monitor or control that other party” (p. 712). The decision to trust (or not) is based on the trustor’s perceptions of the characteristics of the trustee together with their own propensity to trust (Mayer et al., 1995), and is argued to have cognitive, affective and behavioral components (e.g. Cummings & Bromiley, 1996; Lewis & Weigert, 1985). Evaluating perceptions of others’ trustworthiness and the level of risk required in considering how to behave is a rational, cognitive decision. However, emotion also influences the decision to trust as feelings, both positive and negative, are associated with how perceptions of trustworthiness are formed, thus influencing behavioral intentions (Schoorman, Mayer & Davis, 2007). Furthermore, the outcomes of trusting another will influence the way in which people think and feel about trusting in the future in a continuous dynamic cycle.

Perceptions of trustworthiness are antecedents of trust and are themselves based on beliefs across three distinct but related factors (Mayer et al., 1995); the trustee’s ability (their domain-specific knowledge), their benevolence (the extent to which the trustor perceives the other will act in their best interests), and their integrity (whether they are principled and likely to keep their promises). Such beliefs may be based on previous experience or alternatively on various trusting bases such as social comparisons and stereotypes, associated with cognitive cues such as race, age and professional identity (Hogg & Terry, 2000; Li, Hess & Valacich, 2008; McKnight, Cummings & Chervany, 1998; Meyerson, Weick & Kramer, 1996). These in turn trigger expectations about others’ attributes such as status, role, ability, honesty and cooperativeness (Chatman & Flynn, 2001; Levin, Whitener & Cross, 2006; McAllister, 1995). The role of all these factors of trustworthiness in developing trust highlights that focusing only on trust in others’ ability (as is currently the case in TM literature) ignores the important contribution of beliefs about their benevolence and their integrity. Work teams do not operate in a social vacuum in which individuals focus only on others’ expertise, but rather they are continually affected by a range of social factors that influence beliefs about the motivations of others to engage in knowledge-sharing activities. 

To further inform the relationship between trust and TMS, it is useful to refer to the ideas of McEvily et al. (2003) who have proposed that the notions of trust and trustworthiness can be seen as organizing principles of workplace interactions and processes. They argue that trust based on perceptions of trustworthiness can be viewed as both a structuring device which shapes the networks of interactions between people (for example by influencing the degree of role specialization), and as a mobilizing device that enables and constrains the coordination of work (for example, knowledge sharing, monitoring and safeguarding behaviors). These two organizing effects of trust are particularly useful for thinking about TMS development as they map directly onto, and so are likely to influence, the two key constituents of TMS; the network of knowledge (the structure), and the transactive processes that enable the coding storage and retrieval of that knowledge (mobilizing processes). 

This brief summary of trust and trustworthiness is not intended to provide an exhaustive review of the trust literature, but rather to offer a basis for thinking about how these influence TMS development. The organizing effects of trust identified by McEvily et al. (2003) suggest that it is likely to be an important antecedent to TMS development, both in terms of establishing the knowledge network and mobilizing the transactive processes needed to encode, store and retrieve knowledge from that network to perform a task. Additionally, Mayer et al.’s (1995) factors of trustworthiness that underlie the decision to trust show that the TM literature should further include consideration of beliefs about benevolence and integrity. Indeed, as we will discuss, trust in another’s ability alone may be of little value if team members do not also trust in the integrity of others or in their benevolence towards the team and achievement of group rather than individual goals.

Modelling the TMS-Trust Relationship

To address our aims and model the relationship between TM and trust, we structure our discussions using Rulke and Rau’s (2000) encoding cycle framework to deconstruct the stages of TMS development. This framework proposes that TMS develops through four stages; making claims of expertise (stage1); evaluating expertise (stage 2); coordinating task performance based on the expertise distribution identified (stage 3), and reviewing and refining expertise distribution to aid future performance (stage 4). Although in our analysis we articulate the role of trust at each stage of this cycle as a discrete and sequential process to aid explication, we recognize that in reality the stages of the TM encoding cycle are more interdependent and continuously evolving (Brandon & Hollingshead, 2004; Lewis & Herndon, 2011; Rulke & Rau, 2000). 

In considering trust as an antecedent of TMS (Aim 1), in our analysis we develop propositions of the role of trust at each stage of the encoding cycle. In incorporating wider perceptions of trustworthiness other than in ability (Aim 2), we consider how beliefs about benevolence and integrity also influence TMS development at each stage and develop a set of propositions showing the importance of all three factors of trustworthiness. It is not our intention however to map each separate factor of trustworthiness onto each stage of the TMS. Indeed, such an undertaking may be impossible given that each factor of trustworthiness operates along a continuum from low to high, and may vary in relation to one another (Mayer et al., 1995). Such properties result in infinite possibilities as to how these factors might combine to influence the level of trust and TMS development. Furthermore, in many cases, the effects of benevolence, integrity and ability may have the same outcome on TMS development, albeit for different reasons. Finally, in relation to both aims we present sample hypotheses of how trust may influence the two constituents of TMS; the structure of the knowledge network and the transactive processes needed to encode, store and retrieve knowledge. Figure 1 illustrates these relationships and summarizes the propositions.

Insert Figure 1 about here

To achieve the aims of this paper, we consider a team with no history of working together and therefore no existing TMS. This will enable us to examine the development of TMS from the very beginning through to its establishment as a system for managing distributed knowledge in the performance of ongoing work cycles (Bradley, White & Mennecke, 2003; De Jong & Elfring, 2010). To enable a broad focus around trust, we specifically exclude from our analysis consideration of temporary teams where research has proposed that, because members have no expectations of working together in the future, a qualitatively different type of swift trust will develop based on a narrower set of trust parameters than found in other teams (Meyerson et al., (1996). Thus we consider a team which will be ongoing but otherwise do not set any specific boundaries at this stage; however, in our conclusion we discuss various conditions that may affect the TMS-trust relationship including the implications of leadership and variations in team contexts. 

Stage 1: Making Claims of Expertise

When the members of a newly formed team initially come together, they will have limited knowledge about one another. Between them, however, they will possess various pieces of lower-order information; bits of expertise that will be relevant to the task in hand (Wegner et al., 1985). In the first stage of the encoding cycle members seek to establish what lower-order information is present and where in the team it is located. In response to requests for such information, if TM is to be developed, team members must declare their own level of expertise, either claiming knowledge or admitting a lack of it. We propose that trust in others is necessary if such information is to be released to them. 

The trust and knowledge management literature has previously established that trust is an antecedent of knowledge sharing (e.g. Dirks & Ferrin, 2001; Mayer et al., 1995; Sharkie, 2005) demonstrating that trust promotes knowledge sharing and consequent group performance (Koskinen, Pihlanto & Vanharanta,  2003; Mishra, 1996; Nelson & Cooprider, 1996; Politis, 2003; Prichard & Ashleigh, 2007; Zand, 1972). Conversely, knowledge sharing is likely to be restricted when trust is absent (Madhavan & Grover, 1998).  Without trust people may hesitate to transfer knowledge within a group for many different reasons (Kim & Mauborgne, 1998). For example, members may not feel psychologically safe or comfortable enough to risk divulging information for fear of making errors and being rejected by other team members (Edmondson, 2003). They may fear losing face; that the recipient of their knowledge may abuse it in some way, or that their knowledge contributions may be misleading, inaccurate or irrelevant to the discussion (Ardichvili, Page & Wentling, 2003). Curşeu and Schruijer (2010) found that low trust can lead people to feel attacked when releasing information, increasing the probability of conflict which in turn makes it less likely that knowledge release will continue. Thus, trust at this stage will both increase psychological safety and reduce intra-group conflict, positively impacting on the declaration of knowledge. The feelings which are inevitably associated with beliefs such as psychological safety or conflict mean that trust will not only be influenced by cognitive evaluations of team members’ trustworthiness, but also by emotional aspects that impact on the decision to trust and therefore whether to release or retain information. 

With previous literature supporting the notion that trust is needed for knowledge sharing to occur, the next issue to consider at this stage is whether initial trust can exist between unfamiliar team members to allow the encoding cycle to begin. When a new team is formed, there is no direct knowledge or first-hand experience of other team members on which to base perceptions of trustworthiness. Consequently, decisions about whether to engage in trusting behaviors such as sharing knowledge need to be made. Theoretical frameworks in the trust literature have proposed the existence of a number of alternative ‘trusting bases’ that serve as a proxy for experience and can facilitate trust between team members. Previous research has proposed that a baseline of moderate to high trust could exist due to personality (e.g. Cattell, 1965; Gill, Boies, Finegan & McNally, 2005: Mayer et al., 1995), cognitive processes (e.g. Li et al., 2008; Meyerson et al., 1996), or organizational culture (e.g. Schoorman et al., 2007; Sitkin, 1995). These trusting bases evoke both cognitive and affective evaluations of each of the factors of trustworthiness and will determine (at least in part) whether or not one party will trust another, and therefore whether they will choose to release or withhold knowledge.

This combined literature demonstrates that trust is an antecedent of knowledge sharing and that it is possible for trust to exist when a team first comes together. Since the disclosure of knowledge is a crucial transactive process at stage 1, the existence of trust is therefore essential at this point for knowledge to be released in order to initiate the development of the knowledge-sharing network. In the absence of trust, people will be reluctant to risk divulging knowledge; instead limiting the amount, completeness or accuracy of what is shared, which in turn would prevent the completion of this stage. Furthermore, trust at this stage is dependent on perceptions of benevolence, integrity and ability established from the range of trusting bases that may be operating in any given context. Although perceptions of trustworthiness of others’ ability and benevolence may feature at this point, Mayer at al. (1995) suggest that perceptions of another’s integrity will be especially important at this early stage. If the knowledge receiver is perceived as being open and honest then the claimant will be more likely to take the risk of releasing information. This type of openness is essential for mobilizing team performance because it increases the motivation for knowledge sharers to reveal unique knowledge which can subsequently be recombined in novel ways to benefit the task in hand (Mayer et al., 1995; McEvily et al., 2003). 

Many propositions can be derived from the previous discussions about the effect of trust on the disclosure of knowledge at stage 1 of the TM encoding cycle. However, two general assumptions that can be made in relation to our two aims are; that trust must be present for the full disclosure of knowledge at this stage and that perceptions of others’ trustworthiness which underlie the decision to trust will not simply relate to their ability but additionally to their integrity and benevolence. 

Proposition 1a: Trust is an antecedent which promotes the declaration of knowledge by team members at stage 1 of the TM encoding cycle.  

Proposition 1b: Declarations of knowledge by team members at stage 1 of the TM encoding cycle will be influenced by trust based on perceptions of the three factors of trustworthiness: benevolence, integrity and ability.

From these propositions it is possible to develop a number of hypotheses to consider how trust might influence the two constituents of a TMS; the knowledge structure and the transactive processes. At this stage there will be little effect of trust on the structure of the network as the knowledge is yet to be evaluated, but there will be a clear effect on the transactive process of declaring knowledge. Therefore a sample hypothesis might be:

H1: Negative perceptions of benevolence, integrity and/or ability will limit trust, so decreasing the amount of knowledge declared at stage 1 of the TM encoding cycle.

Negative perceptions of trustworthiness across any of these dimensions will adversely affect how knowledge is disclosed at this stage, either in terms of how much information is disclosed, or its quality in terms of completeness or accuracy. This hypothesis could be tested experimentally by manipulating people’s perceptions of the presence/absence of others’ trustworthiness at this early stage by varying information provided about an unfamiliar team member’s reputation, or by making salient the differences in people’s in-group memberships. 

Stage 2: Evaluating Claims of Expertise

In the second stage of the encoding cycle the information disclosed at stage 1 is evaluated to establish the distribution of existing expertise, to identify where any potential gaps may lie, and to establish whether claims made can be relied upon as the basis for subsequent role allocation. Wegner (1995) proposed that in the absence of personal experience, assumptions about whether someone has expertise can come from four possible sources; surface level characteristics (gender, ethnicity, etc.); the assignment of a team member to a specific role by a manager; when and for how long someone claims an area of expertise, and expertise based on occupational roles or qualifications. We argue that regardless of which of these is used to evaluate expertise, cognitive and affective appraisals of the benevolence, integrity and ability of others will all play an important role in whether these evaluations are positive or negative. For example, stereotypes about surface characteristics such as age, or heuristics associated with particular qualifications, will influence perceptions of ability. Similarly, assumptions based around a shared group membership may influence perceptions of benevolence and whether others are committed to the team. These in turn will influence the decision to trust, or not, the information released by others.

Perceptions about the trustworthiness of others arising from such trusting bases will be further influenced by the trusting behaviors displayed by others at stage 1. Knowledge shared freely at stage 1 will reinforce the belief that others are trustworthy, thus creating an upward spiral of trust (Ferrin, Bligh & Kohles, 2008; Zand, 1972). Alternatively, if knowledge is withheld by others at stage 1, this may disconfirm positive beliefs about their trustworthiness and so limit trust. In summary therefore, each of the three factors of trustworthiness developed from the various trusting bases and revised by prior experience at stage 1 will influence beliefs about whether a team member can be trusted to take responsibility for a specific area of expertise.

Ardichvili et al. (2003) support that trust is an important precursor for team members to believe that the source of knowledge is reliable and has provided objective information. Furthermore, a high level of trust between people is also likely to speed up this stage of the encoding cycle (McEvily et al., 2003). In considering the organizing effects of trust on knowledge sharing more generally, McEvily et al. (2003) argued that high trust mobilizes the coordination of resources by making it more likely that people will take that information at ‘face value’. In other words, trust acts as a heuristic in the decision-making process, making it less likely that evaluations will be made through prolonged periods of questioning and discussion aimed at establishing reliability. Furthermore, high trust may increase the likelihood that, even if people are uncertain about the claims made, they will suspend their judgment of others, instead giving them the benefit of the doubt rather than engaging in safeguarding behaviors (McEvily et al., 2003). Where safeguarding activities are low the transaction costs associated with getting the work done will be lower; for example, less time spent evaluating the claims of a trusted team member frees time to evaluate the claims of others. Thus, trust influences a range of transactive processes necessary for the evaluation of knowledge at this stage. Of course there are risks related to trust being too high at this stage as it may reduce the evaluation process of claims made by others which are in fact incorrect or misleading (Langfred, 2004). 

Trust in the claims of expertise made by a team member will also inevitably alter the expertise- location information held by the team with implications for subsequent stages of the encoding cycle. For example, a lack of trust would make one question the validity or accuracy of claims of expertise and so (rightly or wrongly) structure beliefs about the location of information in ways that would limit a distrusted member’s centrality in that domain. Discounting claims of expertise may potentially lead to gaps in the knowledge network which may be problematic for performance if these gaps are not identified and rectified. So in this way, trust structures the network in terms of role specialization across the team (McEvily et al., 2003). 

Thus the presence or absence of trust based on the three factors of trustworthiness will not prevent the evaluation of knowledge taking place as this will happen regardless; however, it will affect whether that knowledge is perceived in a positive or negative way. Hence the greater the trust between team members the more positively claims of expertise will be evaluated. Relating this to the two aims of this paper, our analysis leads us to our second set of propositions:

Proposition 2a: Trust is an antecedent which promotes positive evaluations by team members of claims of expertise at stage 2 of the TM encoding cycle. 

Proposition 2b: Evaluations by team members of claims of expertise made at stage 1 will be influenced by trust based on perceptions of the three factors of trustworthiness: benevolence, integrity and ability.

From these propositions it is possible to develop a number of hypotheses relating to how trust might influence the two constituents of a TMS. As we have discussed in our analysis, at this stage trust will affect both the emerging structure of the network and also the types of transactive processes and how they are utilized. Two sample hypotheses, one relating to the TMS structure and the other relating to transactive processes, might be:
H2: Perceptions of benevolence, integrity and ability will structure beliefs about the location of expertise.

H3: Negative perceptions of the benevolence, integrity and/or ability will increase the time spent evaluating claims of expertise.

The role that trust plays in structuring beliefs about the location of expertise at this stage might be demonstrated operationally by comparing individual team members’ mental model of the location of expertise (for example, measured through individual team members’ ratings of others’ expertise) with the claims that were made at stage 1 of the TM encoding cycle. A high degree of congruence would indicate a high level of trust. Where trust is low however, claims of expertise would be less likely to match individual team members’ models of knowledge distribution. 

To summarize, during these first two stages of TMS development, trust acts as an antecedent of both the structure of the knowledge network and the transactive processes engaged in. Furthermore, each of these TMS constituents will be influenced by trust based on each of the perceptions of trustworthiness; benevolence, integrity and ability. Thus, we propose that trust affects team members’ understanding of the location of expertise in the team; for example, those members whose claims are trusted will be more central to the network when the expertise they possess is required for the task. Additionally, trust affects the type of transactive processes deployed and how these are utilized; for example, through its influence on suspending judgments about others when either disclosing or evaluating claims of expertise. It is important to note that location information will not necessarily be accurate at this stage as perceptions of trustworthiness are based on proxies such as stereotypes and reputations and some limited behavior of declaring knowledge, rather than actual performance of the task. 

Stage 3: Coordinate Task Based on Expertise Identified

Stages 1 and 2 result in the formation of tentative hypotheses about whether other team members can take responsibility for specific domains of expertise (Brandon & Hollingshead, 2004). In the third stage of the encoding cycle, team members use the knowledge distribution identified and evaluated in previous stages to allocate task responsibilities and coordinate activities to perform the task. Crucially, at this stage, members must be able to retrieve the necessary knowledge from those deemed as experts and allocate new information to them as it becomes available. To do this efficiently they must be able to take the risk of relying on those experts having the ability to perform their allocated roles, feel confident that their actions will be for the good of the team and directed towards the task, and feel confident that they will use their expertise with integrity, acting fairly and in ways that are consistent with team expectations. Therefore, as in the previous two stages, all three factors of trustworthiness influence the decision to trust and so the ongoing development of TMSs. 

For example, in the absence of positive perceptions about the ability, benevolence or integrity of others, team members are likely to spend time excessively checking or monitoring the claimant’s activities in order to reduce their own vulnerability (McEvily et al., 2003). Although some level of monitoring or heedful relating is important during task performance to support team processes (Spreitzer, Sutcliffe, Dutton, Sonenshein, & Grant, 2005), when people overly monitor they spend relatively less time attending to their own area of responsibility (Cummings & Bromiley, 1996). Thus a lack of trust will interfere with the efficiencies that would otherwise be afforded by a TMS so preventing team members from coordinating the task efficiently. Counteracting such a view are the findings of Rau (2005) who, despite hypothesizing that trust should enhance team members’ use of location information about expertise, was unable to demonstrate any association in a field study of management teams. However, the absence of any association here may have been due to the measure of trust which only measured beliefs about integrity and had been developed to measure employees’ trust in their employers rather than trust between team members. In contrast, Akgün, Byrne, Keskin, Lynn &  Imamoglu (2005) reported that trust did predict task co-ordination, indicating empirical support for trust promoting TM usage. 

In addition to being mobilized by trust, it is further likely that interactions at this stage will also lead to the emergence of trust in a continuous upward spiral between trust and cooperative behavior (Ferrin et al., 2008; Zand,1972). From an analysis of virtual teams, Curşeu (2006) proposed that early positive team interactions, which might include role allocation and planning, will lead to the development of trust which in turn will positively impact on future coordination processes. We return to this issue of the emergence of trust more fully when considering stage 4.

We note that there are also potential dangers if trust is too high at this stage in that it may stop team members from monitoring each other’s needs and expectations (Enzle & Anderson, 1993; Langfred, 2004). Langfred (2004) found that high intra-team trust combined with high levels of member autonomy led to process losses and co-ordination errors, negatively affecting performance. This research demonstrates that a high level of trust is sometimes a disadvantage for teams and that in some contexts trust will have a non-linear effect on TMS development. Too little trust in a TMS can result in excessive time and effort devoted to monitoring the activities of others, whilst too much trust can result in an absence of heedful relating needed to reduce the possibilities of process losses. 

In considering the influence of trust on TMS development it is also important to recognize the potential for one team member to hold contrasting beliefs about another in terms of their ability, benevolence and integrity. Although these three factors of trustworthiness inter-relate they are also separable (Mayer et al., 1995). Thus whilst one team member may have a high level of trust in the ability of another and a good understanding of how knowledge is distributed between them, they may not rely on the TMS because of concerns about that other’s trustworthiness in terms of their benevolence or integrity. Under such circumstances, the TMS may be disrupted if the team member consequently engages in safeguarding behaviors, such as developing higher reliance on knowledge held in common, in order to minimize the risk both to themselves and to the task. Such behavior will increase the level of redundancy in the network and reduce the degree of role specialization.

This analysis in which positive beliefs exist about the others’ trustworthiness in terms of ability, but where there is an absence of positive beliefs about their benevolence, challenges a premise currently assumed across TM research that all team members work towards achieving the same goal. Instead, it suggests that this assumption may not always be true as it is possible that individuals may have additional or alternative self-motivated goals. We argue that multiple motives are often present in teams and will impact on the complexity of the relationship between TMSs and trust (Brandon & Hollingshead, 2004; Peltokorpi, 2008; Rau, 2005). This issue of mixed motives has been the focus of research by Jarvenpaa and Majchrzak (2008) on knowledge collaboration among professionals from separate organizations protecting national security. They proposed that in such contexts experts are not always free to share all aspects of their knowledge. As a consequence, whilst trust in ability will exist, benevolent-based trust cannot be assumed. Jarvenpaa and Majchrzak argue that, in such circumstances, moderate levels of benevolent-based distrust may be helpful to TMSs as this will result in confident negative expectations about others’ motives. Such expectations will prevent group members from relying too heavily on experts by triggering a more mindful evaluation of the information received from others and the recognition that there is some knowledge that others will not share. The certainty provided in this regard helps members combine their own knowledge with that of others in the network. 

Despite the claim that distrust is likely to be a necessary part of mixed motive contexts where it acts as a protective mechanism against deliberately misleading knowledge transfer, we argue that it is also likely to have a negative impact on all stages of the encoding cycle. Although the TM structure will be present in terms of the existence of expertise and knowledge of where that expertise lies, distrust will limit transactive processes and therefore undermine the value of a TMS as knowledge shared cannot be adequately evaluated and retrieved. Consequently, effort will be expended in monitoring and corroborating information received. Over time, such behaviors will increase the amount of knowledge held in common, leading team members to become less reliant on the TMS. Although we believe that distrust will be damaging to TMSs, we agree with Jarvenpaa and Majchrzak (2008) that users of distributed knowledge systems must be aware of the complex influence of the three different elements of trustworthiness to understand how knowledge will be used in such systems; or indeed whether such systems will be relied on at all.

In summary, we propose that in stage 3 of the encoding cycle, trust based on the different factors of trustworthiness (which may themselves vary independently) promotes certain transactive processes (e.g. safeguarding, reliance) that facilitate or impede access to and use of knowledge about expertise. Furthermore, this will impact on the structure of the TMS such that more trusted members develop a higher degree of specialization, whilst there will be reduced reliance on and more knowledge held in common with less trusted members. This leads us to our third set of propositions.
Proposition 3a: Trust is an antecedent which promotes the efficient coordination of responsibilities between team members based on the expertise distribution identified.

Proposition 3b: The allocation of roles and types of transactive processes deployed by team members will be influenced by trust based on perceptions of the three factors of trustworthiness: benevolence, integrity and ability.

From these propositions and our analysis it is possible to develop a number of hypotheses relating to how trust might influence the two constituents of a TMS. Two sample hypotheses, one relating to the TMS structure and the other relating to transactive processes, might be:
H4. Negative perceptions of benevolence, integrity and/or ability will decrease the congruence between the actual location of expertise and how roles are allocated.

H5. Positive perceptions of benevolence, integrity and/or ability will decrease monitoring and safeguarding behaviors.

In order to test such hypotheses, levels of trustworthiness could be manipulated and then comparisons made between the allocation of roles and actual expertise measured by individual tests of task knowledge. Similarly, measures of monitoring and safeguarding behaviors could be correlated with levels of trustworthiness.  

Stage 4: Reviewing and Refining Expertise Distribution

In the final stage of the encoding cycle, the level and quality of performance on the task to date will be used to update knowledge about the location of expertise within the team. The refined TMS will then form the basis to determine how expertise will be used as the task progresses, or when a new task begins, and what members will choose to learn about the task in the future. Again trust is important, but now as well as promoting the development of the TMS, in a reciprocal relationship, it develops from the TMS. If team members successfully execute their responsibilities in their allocated area of expertise, this will increase the level of trust in each other’s ability. As the task continues and further encoding cycles are completed, trust in ability will continue to increase, resulting in the high levels of task credibility observed in both experimental and field studies of TMSs (Austin, 2003; Lewis, 2004; Liang et al., 1995; Rulke & Rau, 2000). We propose that this comes about because during task performance the task-oriented interactions, typical of the knowledge sharing and evaluation stages (themselves made possible by trust), in turn promote trust in others’ abilities in an upward spiral (Curşeu, 2006; Zand, 1972). In a study of virtual teams, Kanawattanachai and Yoo (2007) found that early and frequent task-oriented communication promoted trust in ability. Alternatively, poor task performance may lead to a withdrawal of trust from some members with subsequent monitoring and safeguarding behavior leading to a downward spiral of trust across successive encoding cycles.

Other research suggests that wider perceptions of trustworthiness beyond ability, such as benevolence and integrity, co-evolve with cooperation (e.g. Ferrin et al., 2008; Mayer et al., 1995). With cooperation being a necessary aspect of task coordination, which itself is a central aspect of TMS operation, these findings support the notion that trust and TMSs develop in co-evolutionary ways. Thus it appears that initial trust extended in the early stages of TMS development, based not around experience but around various trusting bases, enables knowledge sharing and coordinated activity to take place, which in turn leads to the development of trust now rooted in early task-related experiences. 

By this stage therefore, in addition to trust influencing TMS development, it is now itself influenced by the TMS. This reciprocal relationship between trust and knowledge sharing is supported both theoretically and empirically by the wider trust literature (Dirks, 2000; Ferrin, Bligh, & Kohles, 2008; Mayer, Davis, & Schoorman, 1995; Zand, 1972). We argue that this outcome should not only be measured in terms of trust in ability, as has previously been the case, but should also consider perceptions of benevolence and integrity. Some studies have begun to include these broader conceptualizations in relation to understanding TMSs (Jarvenpaa & Majchrzak, 2008; Prichard & Ashleigh, 2007). For example, a study by Prichard and Ashleigh (2007) found a positive relationship between TM and trust in teams using a multi-dimensional measure of trust taken at the end of the task. The study also measured behavioral variables during task performance including quality of interaction, and frequency and equality of participation, and found that all were positively associated with both cognitive and affective sub-factors of trust where the latter may be considered to map quite closely to the factors of benevolence and integrity. These results may indicate that the behaviors engaged in during earlier stages of the encoding cycle lead to the development of trust that extends beyond cognitive evaluations about others’ abilities. 

The review and refinement stage at the end of the cycle serves as a feedback loop into successive encoding cycles as members decide whether to revise the knowledge network. These revisions will be influenced by the perceptions of trustworthiness that have emerged from early TMS development, and will in turn influence both the structure and transactive processes in subsequent cycles. If a member’s perceptions of another’s ability, benevolence and integrity remain high or low at this stage (compared to early stages), it is likely thatis trusted by othersise then this will make it less likelys in thier hoice to learn inthe ated in previous stages to alloca each will retain their own responsibilities in their initial areas of expertise. In contrast, changes in the level of trust as a result of this stage will lead to a re-allocation of roles and so alter the structure of the knowledge network in the future until a point of stability is reached.

In the longer term, as teams continue their ongoing work cycles, if trust is high then new information will be directed to the appropriate expert, so strengthening their knowledge, thus increasing the degree of specialization within the team. Lewis (2003) however argues that members will only commit to a distributed system of knowledge sharing if they can rely on other members to remember their own specific areas of the task. Lewis only considered trust in ability (e.g. task credibility); however, we argue that without additional positive beliefs about  benevolence and integrity, co-workers may aim to contribute to the team goal in a way that limits the risk of reliance on others (Dirks & Ferrin, 2001). We would propose therefore that an absence of positive beliefs about any of the factors of trustworthiness is likely to impede subsequent TMS development as members will not be prepared to rely on others taking responsibility for a given area of expertise in the future. Consequently, members will act to minimize risk by learning this area of the task themselves with consequential implications for cognitive overload (Prichard et al., 2011). Thus, where trust in other team members is low, it is likely that there will be a higher level of information held “in common” relative to distributed information, so minimizing the benefits of a TMS. 

Therefore, we propose that in stage 4 of the encoding cycle, revised perceptions of benevolence, integrity and ability emerging from TMS development will serve as an organizer of both the structure of the knowledge network and transactive processes involved in future cycles of TMS development. This leads us to our fourth set of propositions which reflect trust developing from TMS and its role in successive TMS cycles: 

Proposition 4a: Effective TMSs promote trust between team members.

Proposition 4b: Effective TMS operation will promote trust between team members based on perceptions of the three factors of trustworthiness: benevolence, integrity and ability 

Proposition 4c: Trust influences the structure, transactive processes and use of TMSs by team members in successive encoding cycles

Proposition 4d: The allocation of roles and type of transactive processes deployed in successive encoding cycles will be influenced by trust based on perceptions of members’ benevolence, integrity and ability.

From these propositions and our analysis of this stage it is possible to develop a number of hypotheses relating to how trust might influence the two constituents of a TMS. Two sample hypotheses, one relating to the TMS structure and the other relating to transactive processes, might be:
H6: Changes in perceptions of benevolence, integrity and/or ability compared to earlier stages will result in a redistribution of roles between team members.

H7: Stability in perceptions of benevolence, integrity and/or ability will result in stability in transactive processes used by team members across successive encoding cycles.

The first hypothesis could be measured by comparing the stability of perceptions of trustworthiness between stages 2 and 4 with the stability of role allocations between stage 3 and the subsequent encoding cycle. The second hypothesis could be measured by tracking the stability over time of various transactive processes such as sharing of vital information between team members and neglect of task areas due to excessive monitoring, and correlated against the stability of measures of trustworthiness. 

Conclusion

Theoretical contribution

The goal of this article was to extend existing knowledge management literature in relation to TM theory by incorporating from the trust literature a more detailed understanding of the role of trust in TMS development. Currently its role in TMS development is under-emphasized, largely limited to a focus on cognitive evaluations of trust in ability (i.e. task credibility) found when a TMS is operating effectively. As such, trust is virtually a ‘silent presence’ in the TM literature which ignores its potential for either promoting or disrupting TMSs and thus team performance. In response we argue that, in accordance with our two aims, the role of trust in TM must be extended. 

In relation to our first aim, we propose that trust should be seen as an explicit antecedent in TMS development. Trust acts to organize TMSs by influencing both the knowledge structure and transactive processes. In the different stages of the TM encoding cycle, trust acts to mobilize team members to contribute information (stage 1); evaluate the information received from others in a positive or negative light (stage 2); coordinate with others to combine expertise to complete the team task (stage 3), and review task performance and redistribute roles where necessary based on expertise ready for the next cycle (stage 4). Therefore, we argue that trust increases openness in knowledge sharing in the TMS system allowing it to operate. This ensures that the unique knowledge held by individual members is used to promote the quality of team outcomes (Mesmer-Magnus & DeChurch, 2009; Stasser et al., 1995). Furthermore, consistent with the organizing effects of trust (McEvily et al., 2003), we believe that trust impacts on how knowledge is distributed amongst team members by either raising or lowering the degree of memory specialization. Where trust levels are high and experience of task performance and working together validates trust in others, we propose that there will be an increase in the degree of specialization within the team. If trust in some members is low, however, it will influence their position in the TMS such that others will limit their reliance on that person as an expert. Indeed, it may lead to the team abandoning that member altogether. Our theoretical stance also posits that the level of trust changes over time as the TMS is used by the team to perform the task. Effective coordination and interactions between team members, open access to knowledge, and demonstrations of ability, all provide the basis from which perceptions of trustworthiness and so decisions to trust are increased. In contrast, poor coordination, low quality interaction or restricted access to knowledge may limit trust development (Prichard & Ashleigh, 2007). Therefore, we propose that in a reciprocal way, trust both mobilizes and structures the TMS, and in turn the TMS structures and mobilizes trust. 

In relation to our second aim, we have advanced the TM literature by proposing that perceptions of trustworthiness must be broadened rather than simply grounded in terms of trust in ability as is currently concluded across TM research. In deciding whether or not to share knowledge with someone, or evaluate their suitability to perform a particular role, team members do not only consider whether or not the other has the necessary expertise. Rather, we theorize that decisions to trust others in these ways are additionally grounded in perceptions of others’ trustworthiness in terms of whether they are working for the interests of the team and acting in ways that fit with the moral position of the group. 

Managerial Implications

The propositions made in this paper reflect the importance of addressing the complexities of the TM-trust relationship in teams. It points to the need to attend to the issues surrounding different factors associated with trustworthiness and trust as a TMS develops. Specifically, we consider for the first time the way that these act as antecedents of TM development as well as outcomes of a TMS in operation, ultimately influencing successive encoding cycles and the future structure of the TMS. Understanding the TM-trust relationship is important in organizational contexts as it allows for opportunities to improve TMSs and so take advantage of storing and retrieving knowledge in teams. In turn, an effective TMS enables teams to benefit from the cognitive savings that distributed knowledge-sharing systems can offer. Therefore, knowledge about the implications of a lack of trust on the effective use of distributed knowledge enables managers to stay alert to interpersonal relations and take action when problems in trust appear. Failure to address such issues could result in a team of experts failing to share their knowledge for the good of the team, and ultimately for the good of the organization. 

Additionally, our analysis suggests that the promotion of trust in newly formed teams is likely to promote TMS development. Consequently, time spent developing trust between team members when the team first forms could be an important focus for human resource management where those teams are performing tasks in which a distributed knowledge sharing system is likely to offer advantages. Although not directly linked to TM, a number of studies have shown that trust promotion when a team is first formed facilitates task performance (e.g. Beranek, 2005; Jarvenpaa, Knoll & Leidner, 1998; Prichard & Ashleigh, 2007). Ashleigh and Prichard (2011) propose that team-skills training may be an effective mechanism for promoting trust across a range of dimensions, and linked this to TMS development in teams. To date, research on training to promote trust in teams is limited; therefore, in addition to the propositions offered here, future research may wish to address further the role of training to promote the TM-trust relationship.

 Future Research

In this paper we have set out some specific hypotheses associated with our propositions which serve as tangible examples of what may occur during TMS development. Clearly other hypotheses are possible relating to the different stages of the encoding cycle, the types of transactive processes engaged in, the type of trust considered and the effect these variables have on TMSs. For example, one important area of future research within a trust domain could be to explore the transformation of trust over time as the TM cycle continues and people become more specialized within their own knowledge domain. Researchers such as McAllister (1996) and Lewicki and Bunker (1996) have proposed transformational models of trust which suggest that the nature of trust transforms over time.  A number of such models have been proposed, each adopting slightly different frameworks (for review, see Lewicki et al., 2006). These frameworks were initially proposed to explain the articulation of trust development across different types of relationships, e.g. intimate, personal and business, but also to consider how the type and structure of trust relationships might change over time.  Although, as in much of the trust literature, a coherent and consistently agreed framework is yet to emerge, the idea that trust changes over time may have implications for TMSs. For example, it raises questions such as; how do the stages of trust identified in these transformational frameworks fit with different stages of the encoding cycle, and do they impact differentially on how knowledge is shared and accessed? A further necessay focus of enquiry is to consider the differential effects of each factor of trustworthiness across the stages of the TM encoding cycle. Mayer et al. (1995) suggest that integrity may be the most important factor of trustworthiness in the early stages of a relationship, and therefore maybe more salient in determining the decision to trust when initial claims about expertise are being made and evaluated. The relative importance of ability and benevolence at different stages is less easy to predict and likely to be dependent on issues such as the type of team (Jarnenpaa & Majchrzak, 2008) and the nature of the task being performed (Brandon & Hollingshead, 2004). While we have attempted to integrate the trust and TMS literature and have provided a first theoretical framework from which to test several hypotheses, we believe that questions relating to a co-evolutionary model of trust and TM and the differential effects of the different factors of trustworthiness on TMSs should be the next phase of extending this work. Future research will need to use both field and quasi-experimental studies that would frame and test such questions. 

Future research should also consider variables which may affect the TM-trust relationships we have outlined in our analysis. One such variable is leadership, which may further complicate the relationship between TM and trust by influencing team dynamics. For example, leaders will adopt different leadership styles (patterns of behavior) which they use to manage the team (Lee, Gillespie, Mann & Wearing, 2010; Meyer, Ashleigh, Jones & George, 2007). These behaviors may for example influence the degree of monitoring and control that managers hold over their subordinates (Ferrin, Bligh & Kohles, 2007). Some styles of leadership are likely to encourage more trusting relationships and feelings of safety and well being in the team that will promote the sharing of knowledge (Frazier, Johnson, Gavin, Gooty & Snow, 2010). For example, Zhu, Avolio and Walumbwa (2009) propose that transformational leaders facilitate a sense of psychological safety in their followers which makes it more likely that they will engage in knowledge sharing. Similarly, Chun, Litzky, Sosik, Bechtold and Godshalk (2010) have argued that leaders who show high levels of emotional intelligence are more likely to build trusting relationships with their followers. We therefore propose that styles of leadership that evoke trust will help to mobilize knowledge sharing and promote memory specialization by affording higher levels of autonomy to followers to develop expertise in specific components of the task. The literature on leadership therefore signals that the relationship between TM and trust is influenced by the skills and behavioral styles of the team’s leader and such nuances should be explored by future research. 

The theorization of the TM-trust relationship may be further moderated both by the type of task being performed and the context in which the team is operating. For example, some tasks require lower levels of cognitive interdependence and therefore limit reliance on distributed knowledge systems (Brandon & Hollingshead, 2004; Lewis & Herndon, 2011). Under such circumstances, the TM-trust relationship will be less important to team performance.  The context in which teams work will also influence the relevance of the TM-trust relationship. For example, in virtual teams, the absence of social cues and loosened control over team members challenges the development of trust (Peters & Karren, 2009). In these contexts, where trust is harder to come by, our model of the TM-trust relationship would predict that TM may be particularly difficult to develop and maintain. Future research should therefore consider the theoretical model presented in this paper across a range of different types of tasks and contexts to assess the extent of its applicability in contemporary teamwork.

As has been detailed in each stage of the encoding cycle, there are complexities that are embedded in the TM-trust relationship which we believe could be successfully explored through examining experimental or quasi-experimental teams. Measures of trust could be taken across several dimensions to explore its relationship with the different stages of TMS development. For the sake of simplicity this could commence with dyadic teams and then be extended to teams with more than two members. In pursuing such lines of enquiry, researchers should think carefully about how to approach group-level analysis of the role of trust in TMS development. Previous group-level research on TMSs has considered individual team members’ ratings of each other, and then aggregated individual scores to arrive at group measures of TMS or team trust (Kanawattanachai & Yoo, 2007; Prichard & Ashleigh, 2007; Serva, Fuller & Mayer, 2005). Aggregation, however, risks losing the nuances of individual team members’ relationships and interactions with one another (De Jong & Dirks, 2010), and Klein and Kozlowski (2000) advise researchers to justify the need for aggregation and to select appropriate statistical tools. For example, team member A may trust member B, but have limited trust in member C. The lack of trust in one person might have very specific effects on knowledge distribution in the team which are not easily understood by reference to trust measured at the team level but which are revealed by considering individual dyadic relationships. In progressing such work, we must not lose sight of the complexity of trust. Given the interdependence of the different factors of perceived trustworthiness, failure to consider benevolence and/or integrity may lead to a misguided faith that beliefs about ability are enough to ensure that a TMS will develop and then be utilized effectively. Even though the TM literature is well established and reputable work in the field exists, we consider that further research is needed to establish the relationship between TM and trust across all of its factors. It is hoped that the propositions presented here will provide a starting point for such work.
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Figure 1: Summary of the relationship between transactive memory, factors of perceived trustworthiness and trust. The central circle shows the TM encoding cycle adapted from Rulke and Rau (2000)
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