
 

Multimodal Technologies and Interact. 2020, 4, 39; doi:10.3390/mti4030039 www.mdpi.com/journal/mti 

Article 

Behavior‒Output Control Theory, Trust and Social 

Loafing in Virtual Teams 

Lionel P. Robert, Jr. 

School of Information, University of Michigan, 4388 North Quad, 105 South State Street,  

Ann Arbor, MI 48109-1285, USA; lprobert@umich.edu 

Received: 30 May 2020; Accepted: 04 July 2020; Published: 8 July 2020 

Abstract: Social loafing, the act of withholding effort in teams, has been identified as an important 

problem in virtual teams. A lack of social control and the inability to observe or trust that others are 

fulfilling their commitments are often cited as major causes of social loafing in virtual teams where 

there is geographic dispersion and a reliance on electronic communications. Yet, more research is 

needed to better understand such claims. The goal of this study was to examine the impact of control 

and trust on social loafing in virtual teams. To accomplish this, we proposed and empirically tested 

a multi-level research model that explains the relationships among team controls, trust, social 

loafing, and team performance. We tested the model with 272 information technology employees in 

39 virtual teams. Results indicate that control and trust reduce social loafing separately and also 

jointly. 
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1. Introduction 

Distance teamwork has moved from a novel concept to a common work arrangement. The ability 

to bring together needed expertise to address complex problems regardless of geographic dispersion 

is often cited as a key benefit of virtual teams [1,2]. Members of these teams are geographically 

dispersed and rely on electronic communications [3–5]. However, working effectively at a distance 

can be a challenge [6,7]. Social loafing, the act of withholding effort in teams, is often cited as one of 

the major challenges of working in virtual teams [8]. Yet, social loafing can undermine the 

performance of virtual teams. 

The literature on virtual teams has given the problem of social loafing considerable attention; 

nevertheless, our understanding of the impact of social loafing in virtual teams is limited in several 

important ways. First, a lack of control and the inability to observe and therefore trust that others are 

also working are often cited as major causes of social loafing [8–10]. However, we do not fully 

understand the impact of the lack of control, such as monitoring, or trust on social loafing in virtual 

teams. Second, although virtual teams are likely to employ both control and trust simultaneously, the 

literature on control and trust in virtual teams has failed to acknowledge this and instead has focused 

on whether control increases trust or vice versa [3,4,11–14]. Finally, research on social loafing in 

virtual teams has focused primarily on experimental student teams performing brainstorming tasks 

[4,15]. However, we know little about what facilitates social loafing and its impact on the performance 

of virtual teams in more realistic settings. All three shortcomings are problematic because if team 

controls can reduce social loafing without undermining team trust, virtual team performance should 

increase. However, if team controls cannot reduce social loafing without undermining team trust, 

virtual team performance is likely to suffer. Therefore, addressing the above shortcomings will 

provide new insights into the impacts of team controls and team trust on the performance of virtual 

teams.  
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To address these shortcomings, we advance a model of virtual team performance for the 

following research question: “How does team monitoring and trust impact social loafing and 

ultimately team performance in virtual teams?” To answer this research question we proposed a 

multi-level model based on behavior‒output control theory (BOCT) that examines the impact of team 

monitoring on individual-level trust and social loafing.  

Against this backdrop, this research contributes to the growing body of work on social loafing 

in virtual teams by pursuing the following objectives: 

(i) Extend the literature on social loafing in virtual teams to include the effects of both control and 

trust; 

(ii) Develop a multi-level research model to explain the relationship between team monitoring and 

individual trust on social loafing in virtual teams and to explain the relationship between team 

social loafing and the performance of virtual teams;  

(iii) Empirically test this proposed model in a field study with 272 information technology 

employees in 39 virtual teams. 

This study contributes to the virtual team literature in several ways. First, this study contributes 

to the literature on social loafing in virtual teams. No researchers have sought to understand whether 

or how team monitoring and trust can be used to decrease social loafing in virtual teams. Yet 

according to the literature, control and trust should both be central to understanding social loafing in 

virtual teams [8–10]. Second, in this study we examined social loafing in organizational teams. 

Research on social loafing in virtual teams has focused on experimental student teams. Less is known 

about how to reduce social loafing in virtual teams embedded in organizational field settings. Third, 

this study contributes to our understanding of team monitoring in virtual teams. Despite the potential 

for team monitoring to help alleviate some of the challenges associated with working from a distance, 

much more work is needed to understand the impacts on virtual teams [4]. Fourth, this study 

contributes to our understanding of trust in virtual teams. Research on virtual teams has often 

focused on the developmental aspects of trust in virtual teams [1,3,4,11–13,16,17]. Much less is known 

about the conditions under which trust is effective or not; yet scholars have called for further research 

on understanding the conditions that dictate the effectiveness of trust [14,17] . 

First we review the literature on social loafing, control, and trust in virtual teams. We then 

propose our theoretical model. Next, we describe the research method employed to test this model. 

Then we present the results. Finally, we discuss the implications for practice and future research. 

2. Background Literature  

2.1. Social Loafing in Virtual Teams 

The study of why individuals tend to put forth less effort when they are members of a larger 

collective has been an important topic among scholars studying collocated teams. Maximilien 

Ringelmann [18] was the first scholar to identify this phenomenon. He studied rope-pulling teams 

and noticed that as more individuals were added to the team individual members exerted less effort. 

This phenomenon was originally labeled the “Ringelmann effect” [18] . Since then many studies have 

found support for this phenomenon in many different settings [15,19–23]. The losses associated with 

social loafing are significant because organizations are employing teams more rather than less [15]. 

Social loafing has become a particularly important topic for information systems scholars 

studying virtual teamwork [4,8]. Geographic dispersion and the reliance on electronic 

communication are expected to increase social loafing in virtual teams [9,24]. This is in part because 

social loafing is a self-feeding process. Individuals tend to consciously or unconsciously contribute 

less in teams, which is itself a problem [19]; however, team members in many cases respond by 

contributing less themselves to avoid being taken advantage of by their teammates. This is often 

labeled the “sucker effect” [25].   

In this section, we discuss a broad cross-segment of the research on social loafing in virtual 

teams. Although the literature on social loafing in virtual teams is rich and diverse, several factors 
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continually appear across the various studies. These factors are team size, team dispersion, reliance 

on electronic communication, anonymity, feedback, and social comparison. These factors can be 

grouped into two categories. The first three factors—team size, team dispersion, and reliance on 

electronic communication—represent team design issues that facilitate social loafing. The remaining 

factors—anonymity, feedback, and social comparison—are all examples of individual motivational 

mechanisms used to decrease social loafing in virtual teams. Research on social loafing in virtual 

teams has studied the effects of team design issues, individual motivation mechanisms or a 

combination of both. These categories are discussed in greater detail in later sections.  

Studies examining team design issues have manipulated team size, dispersion, and 

communication medium to determine their effects on social loafing. An early example of this is a 

study by Valacich, George, Nunamaker, and Vogel [26] that assessed the effects of team size and team 

dispersion on social loafing in electronic brainstorming teams. Valacich, Wheeler, Mennecke, and 

Wachter [27] extended this work by identifying knowledge distribution as an important moderator 

in the relationship between team size and social loafing. Later, researchers sought to understand the 

mechanisms by which the effects of team size and team dispersion increased social loafing and 

ultimately diminished team performance [8,10]. Much recent research has also been conducted to 

understand whether dispersion and electronic communication can heighten the negative effects 

associated with social loafing [28]. Research has also been conducted to isolate the impacts of 

electronic communications on social loafing separately from the effects of dispersion [29].  

Another category of studies examined individual motivational mechanisms employed to 

decrease social loafing. This research has studied the impacts of identifying an individual’s 

contribution, providing feedback about an individual’s contribution, and comparing an individual’s 

contribution to that of others through social comparisons. For example, Shepherd, Briggs, Reinig, 

Yen, and Nunamaker [30] studied how social comparisons could reduce social loafing. Roy, Gauvin, 

and Limayem [31] extended this work by investigating the effects of both social comparison and 

feedback. Researchers have also examined whether social loafing could be reduced in virtual teams 

by identifying individual contributions. Pissarra and Jesuino [32] found no significant reduction in 

social loafing due to the identification of individual contributions; while McLeod [33] did but only 

when individuals engaged in social comparisons. Finally, this work has been complemented by 

Suleiman and Watson [24] which found that individual self-feedback reduced social loafing.  

Several trends emerge from the literature on social loafing in virtual teams. One, the vast 

majority of studies examine social loafing in the context of brainstorming teams, and all research on 

social loafing in virtual teams seems to be done with student teams. No study has examined social 

loafing in virtual teams within organizations. As a result, we know much less about social loafing in 

highly interdependent teams employed to perform complex tasks in natural settings. Two, despite 

the fact that researchers studying social loafing in virtual teams have posited that the major causes of 

social loafing in virtual teams are the lack of the ability to employ social controls and to observe or 

trust teammates, no one has examined the effects of social control and trust on social loafing in virtual 

teams. Yet studying the employment of controls would be a direct way to determine whether they 

can be effective in reducing social loafing in virtual teams. In addition, trust is often used as a 

mechanism to cope with the uncertainty associated with not being able to verify what others are 

doing. Taken together, both control and trust offer potential insights into understanding how to 

reduce social loafing in virtual teams. 

2.2. Trust in Virtual Teams 

Trust is an important element for effective team collaboration [1]. Although there are many 

definitions of trust, most seem to agree that trust involves some level of vulnerability to the actions 

of others along with the expectation that those others will fulfill their commitment [34–36]. Trust 

within teams has been associated with better team performance [37–39]. This is often a result of 

increases in cooperation, coordination, and communication [37,40].  

There are at least two types of trust, one based on ability or competency and the other based on 

emotion and liking [36,41,42]. Trust based on competency is derived through rational assessment of 
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the trustee’s ability, while the other is based on feelings of closeness [43]. These two types of trust are 

referred to as affective and cognitive trust [36]. Decisions based on cognitive trust are driven by a 

rational calculative process in which situational risks are weighed, while decisions based on affective 

trust are driven by emotional feelings of similarity and a common identity [36,42]. Both types of trust 

have been shown to be strong predictors of behavior [36,44–46]. 

Much of the literature on trust in virtual teams seeks to understand how trust can be developed 

in virtual teams. Originally, this research relied on theories that social interactions are needed to 

facilitate trust [35,44,45]. Geographic dispersion and the reliance on electronic communications were 

predicted to reduce both the quantity and quality of social interactions needed to develop trust in 

virtual teams [11,12]. Despite this, several studies have found that virtual teams can and do develop 

trust [17]. More recent studies have acknowledged alternative theories that explain trust in teams 

with little history [1]. With the exception of Kanawattanachai and Yoo [46], the research on trust in 

virtual teams has not examined the potential differentiated effects of affective and cognitive trust.  

3. Theoretical Background  

Behavior‒output control theory (BOCT) posits that human behavior can be altered by comparing 

members’ behavior to some predefined set of expectations and holding them accountable to meeting 

those expectations [47–49]. In teams, these predefined expectations are behaviors that members have 

agreed on as the appropriate behaviors needed to achieve the team’s goals and objectives [49–52]. 

BOCT views team controls as a means to help ensure that team members’ behaviors are aligned with 

the team’s goals and objectives [14,52–54]. According to BOCT, effectiveness of team controls should 

be determined by whether team members conform to the pre-specified behaviors [3,4,49]. 

Teams typically employ controls by directing, monitoring, and evaluating the behavior or 

outcomes of team members [14,49,51,54–57]. Team monitoring is a widely used type of behavior 

control in teams [4,14]. Team monitoring involves observing whether team members have or have 

not complied with specific behaviors [4,14]. Team monitoring is used to alter the actions of team 

members by ensuring that they comply with specific behaviors needed to accomplish work tasks 

[14,55,58,59]. Team monitoring not only alters behavior by encouraging members to engage in 

appropriate behavior but also by discouraging members from engaging in inappropriate behavior.  

To better understand the relationship between trust and social loafing in virtual teams, we 

developed a theoretical research model derived from BOCT (see Figure 1). Based on BOCT, we 

proposed that team monitoring moderates the relationship between individual cognitive and 

affective trust on individual social loafing, which in turn predicts individual performance. The 

research model draws from both social loafing and trust literature. Figure 1 provides a summary of 

these arguments. In the following section we introduce and discuss the concepts underlying the 

theoretical model. We discuss team monitoring, a type of control, followed by a discussion on 

cognitive- and affect-based trust. We then put forth a multilevel research model. Finally, we present 

the results and discussion sections, followed by the conclusion.  
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Figure 1. Theoretical model. 

4. Research Model and Hypotheses  

4.1. Team Monitoring and Individual Social Loafing  

Team monitoring is one type of behavior control often employed in teams [4,14,60,61]. Team 

monitoring can be defined as the activity of tracking and assessing the work done by team members 

[4,60]. This process involves real-time assessments of performance discrepancies and the ability to 

provide corrective feedback [60–62]. Team monitoring can also be viewed as a coordination 

mechanism that can make teams aware of the actions, timing and performance of their teammates 

[6,63]. Although team monitoring has been associated with collocated teams in which members can 

directly observe the behavior of others, studies have also found that team monitoring can be carried 

out in virtual teams [3,4,13]. 

According to behavior‒output control theory (BOCT), we should expect team monitoring to be 

negatively related to social loafing in virtual teams for several reasons. Team monitoring reduces 

social loafing by helping to ensure that team members are fulfilling their commitments to the team 

[63]. This is accomplished in part by identifying which members are not doing their share of the work 

[61]. This prevents members from hiding in the crowd [64]. This identification process reduces social 

loafing in virtual teams in several ways. It is very likely that virtual team members would like to 

avoid being identified as individuals who failed to fulfill their commitments to the team. The fear of 

being identified as a slacker has been found to lower the propensity of individuals to loaf [15,24]. In 

addition, by identifying the members who are not fulfilling their commitments, teams can engage in 

follow-up communications and inquiries. These follow-up communications and inquiries are likely 

to provide additional motivation for individual members who initially reneged on their 

commitments to follow through [63].  

Team monitoring has additional benefits that could also reduce social loafing. It allows virtual 

team members to observe the work of their teammates. Research has found that team members are 

less likely to contribute to the team when they believe others are not contributing [15]. Conversely, 

team members are more inclined to exert more effort themselves when they believe others on their 

team are also contributing [8]. Team monitoring can highlight the efforts put forth by other team 

members, which, in turn, can encourage other team members to put forth more effort. As such, 
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individuals in virtual teams that monitor the actions of their team members are much less likely to 

experience social loafing. As such, we hypothesized: 

Hypothesis 1. Team monitoring is negatively related to individual social loafing in virtual teams. 

4.2. Cognitive-Based Trust and Individual Social Loafing 

Cognitive-based trust is derived from individuals’ assessment of their teammates’ ability, 

integrity, reliability and responsibility [36,46]. This assessment is done through repeated interactions 

in which teammates either fulfill or fail to fulfill their commitments to the team [46]. Cognitive trust 

increases as teammates successfully follow through on their commitments and decreases as they fail 

to follow through on their commitments [1,11,35]. Over time, cognitive trust can develop to such a 

high level that no further evidence is needed or wanted to support it [42]. At such a level, individuals 

lose their motivation to process additional information about their teammates’ actions [65].  

One of the basic purposes of cognitive trust is to reduce the uncertainty embedded in many 

collaborative arrangements [40,66]. The need to depend on others is one of the key characteristics of 

teamwork, yet it creates a sense of uncertainty among collaborators [1]. This is often a result of the 

inability to determine who should be trusted and who should not [17]. Cognitive trust is one way to 

reduce this uncertainty, by allowing individuals to trust others and engage in collaborative activities 

[66]. As the uncertainty diminishes, individuals are much more willing to contribute and coordinate 

their efforts with others [40]. This explains why cognitive trust is often viewed as an important factor 

in teamwork [1]. 

Individuals’ level of cognitive trust should be negatively related to their level of social loafing. 

The amount of effort team members are willing to contribute to their team’s objectives depends on 

the amount of effort they believe their teammates are also contributing [22]. Team members are not 

likely to contribute much when they believe others will not fulfill or are incapable of fulfilling their 

commitments [22]. However, this is unlikely to occur when individuals have high levels of cognitive 

trust toward their teammates. As stated, cognitive trust develops as a result of successful interactions 

that demonstrate that others can and will fulfill their commitments [1]. These successful exchanges 

should promote the belief that teammates can and will do their share of the work [17,35,40,67]. 

Therefore, individuals high in cognitive trust should be more confident that their teammates will 

follow through on their roles and responsibilities. As a result, these individuals should be more 

willing to invest their energy and efforts toward their team’s objectives, which should, in turn, reduce 

social loafing [40,63].  

Cognitive trust might be particularly important in virtual teams. In virtual teams, members 

cannot often observe the actions of their teammates and they tend to assume the worst in the absence 

of information about their teammates’ activities [68]. When individuals assume the worst, they are 

likely to contribute less and engage in social loafing [8]. However, high levels of cognitive trust allow 

these individuals to assume the best rather than the worst of their dispersed teammates. This positive 

assumption is likely to further decrease social loafing in virtual teams. Therefore, we would expect: 

Hypothesis 2. Individual cognitive trust is negatively related to individual social loafing in virtual teams. 

4.3. Team Monitoring, Cognitive-Based Trust and Individual Social Loafing  

Team monitoring should moderate the relationship between individual cognitive trust and 

social loafing in virtual teams. The impacts of cognitive trust on social loafing appear to be similar to 

the impacts of team monitoring. Team monitoring reduces social loafing in part by demonstrating 

that others are following through on their commitments to the team [61]. Similarly, cognitive trust 

decreases social loafing by allowing individuals to assume that their teammates are following 

through on their commitments [63]. As such, we would expect that the relationship between cognitive 

trust and social loafing would depend on the degree of team monitoring.  

The impact of cognitive trust should be diminished as team monitoring increases. This is 

because, the importance of being able to assume that others are doing their part should decrease 
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when that can actually be verified. When this occurs, virtual team members do not have to rely on 

cognitive trust to assume that others are working because they have direct evidence through the 

team’s monitoring. Therefore, when virtual teams engage in team monitoring the relationship 

between individual cognitive trust and social loafing should weaken.  

However, we would expect cognitive trust to be strongly associated with decreases in social 

loafing in virtual teams when team monitoring is low. In this circumstance, virtual team members do 

not have direct knowledge of what their teammates are doing and have to rely on cognitive-based 

trust to assume their teammates are following through. In this circumstance, individual cognitive 

trust should have a strong negative relationship with social loafing. As such, we suggest: 

Hypothesis 3. Team monitoring moderates the relationship between individual cognitive trust and individual 

social loafing in such a way that the strong negative relationship between individual cognitive trust and social 

loafing weakens when team monitoring is high. 

4.4. Affect-Based Trust and Individual Social Loafing  

Empathy and the willingness to take on someone’s problems are key characteristics of affective 

trust [39,69,70]. Affective trust emerges through repeated interactions that lead people to believe that 

another person genuinely cares about them personally [36,46]. During these interactions one party 

demonstrates caring by providing emotional and social support in times of trouble or distress [39]. 

Unlike cognitive trust, affective trust transcends work relationships and represents deep emotional 

connections between individuals [46,69,70]. This explains why relationships high in affective trust 

are often characterized by individuals willing to assume another’s problems as their own and to 

provide assistance even if it is not requested [46].  

However, affective trust can have drawbacks. At the team level, affective trust has been 

associated with more of a concern about maintaining good relations between members at the expense 

of team performance [28,71]. This occurs because team members in high affective trust are less willing 

to call out teammates for poor performance and instead assume the responsibility of others as their 

own [36,61]. Although these findings are at the team level, they may have significant implications for 

individuals with high affective trust.  

Affect-based trust, like all types of trust, is often reciprocal [40,72]. This may be particularly true 

for affective trust [28]. Over time, individuals’ trust in another is often based in part on the degree to 

which individuals believe the other party trusts them [73]. Individuals tend to assume that others 

have the same feeling and expectations toward them as they have toward others [73,74]. This means 

if individuals feel like others should be able to come to them with their personal problems and issues, 

they tend to feel that they can also go to others with their problems and issues [75]. If individuals 

assume that others should feel comfortable asking them to pick up some of their responsibilities and 

tasks when needed, they are also likely to expect others to take up some of their roles and 

responsibilities when needed [36,76].  

An individual’s level of affective trust should be positively related to his or her level of social 

loafing. Affective trust toward one’s team is likely to be positively associated with the belief that one 

can go to teammates for additional assistance [76]. This additional assistance includes having others 

complete tasks and responsibilities when the individual cannot [36] . Team members high in affective 

trust feel open to ask for others to assist them when needed [39]. In many cases, these individuals are 

likely to believe their teammates will have little or no problem with picking up the slack on their 

behalf [75].  

The belief that others are willing to assume one’s additional duties is likely to drive the positive 

relationship between affect-based trust and social loafing. Research has shown that the belief that 

others will pick up the slack is a major cause of social loafing [15,25]. In particular, Alnuaimi et al. [8] 

found that individuals in virtual teams were more likely to engage in social loafing when they 

believed that other team members’ efforts would more than make up the difference for their lack of 

effort. As a result, individuals with high levels of affective trust might be less likely to follow through 
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on their commitments and more likely to leave work for others to complete. Therefore, affective trust 

is likely to be positively associated with social loafing. As such, theory would suggest: 

Hypothesis 4. Individual affective trust is positively related to individual social loafing in virtual teams. 

4.5. Team Monitoring, Affect-Based Trust and Individual Social Loafing  

Team monitoring should moderate the relationship between individual affective trust and social 

loafing. As stated, affective trust should be positively related to social loafing because individuals are 

likely to feel comfortable asking other team members to fulfill their own obligations. However, the 

relationship between individual affective trust and social loafing should decrease when team 

monitoring is high. The identification of those not fulfilling their commitments, provided by team 

monitoring, has several benefits that should reduce the positive relationship between affective trust 

and social loafing. One, it draws everyone’s attention to the fact that someone is not fulfilling 

commitments [24]. This can make it less likely that other teammates will continue to fill in for the 

same individual who is not fulfilling team commitments. Although teammates are willing to step in 

when someone needs help, they might be less willing when they believe they are being taken 

advantage of by a teammate [25].  

Another reason team monitoring would reduce the strong positive relationship between 

individual affective trust and social loafing is that it provides feedback to the individual engaging in 

social loafing about the behavior. Social loafing is not always a conscious decision to take advantage 

of one’s teammates [21]. In fact, social loafing often occurs unconsciously, and when it does, 

individuals might not be aware that they are imposing themselves on their teammates [20]. Team 

monitoring is likely to make individuals engaging in social loafing aware of their behavior [63]. Team 

monitoring can provide feedback to individuals and their team about their level of effort. Research 

has shown that when individuals realize that their effort levels will (1) be made available to their 

teammates and (2) do not compare favorably to the efforts of their teammates, they are more likely 

to increase their effort, which should reduce social loafing [77,78]. Evidence of this assertion was 

indirectly found recently by Lount and Wilk [79]) in collocated work groups. They studied the 

productive level of employees who recruited participants for focus groups. They found that when 

individual performance was monitored and posted publicly, individuals in groups were more 

productive than individuals working alone. However, when individual performance was not 

monitored and made publicly available, individuals in groups were less productive than employees 

working alone. Therefore, team monitoring is likely to increase individuals’ awareness of their social 

loafing. When they become aware, in many cases they reduce their imposition on their teammates. 

As such, we would expect: 

Hypothesis 5. Team monitoring moderates the relationship between individual affective trust and individual 

social loafing in such a way that the strong positive relationship between individual affective trust and social 

loafing weakens when team monitoring is high. 

4.6. Team Social Loafing and Virtual Team Performance  

Team social loafing should be negatively related to the performance of virtual teams. Team social 

loafing should undermine performance for several reasons. In teams, members are assigned roles and 

responsibilities to facilitate team performance. Their roles and responsibilities contribute to the 

team’s objectives and goals [80]. When social loafing is prevalent in teams, members fail to carry out 

their roles and complete their responsibilities [15,22]. This directly undermines the team’s ability to 

accomplish its objectives and goals [27].  

In addition, social loafing can indirectly reduce team performance by hindering the ability of 

team members who are not socially loafing to contribute to the team [19]. Team members who are 

motivated to complete their tasks are often reliant on the work of others [81]. Motivated team 

members in many cases need the output of other team members to complete their tasks. If these other 

members have failed to complete their part of the work process, the motivated individuals cannot in 
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many cases complete their tasks. As a result, this limits the ability of more motivated members to 

accomplish their roles and responsibilities, which should further decrease team performance. 

The literature on social loafing in virtual teams has demonstrated the harmful effects of social 

loafing on team performance [9,24]. For example, Chidambaram and Tung [10] found that as 

individuals contributed less to the virtual team, their team made poorer decisions. Other research 

examining the impact of effort, the opposite of social loafing, has found strong positive effects 

between individual effort and team performance [22,82–84]. Therefore, it is reasonable to assume that 

a lack of effort could be negatively related to team performance. Taken together, theory and prior 

empirical evidence suggest that team social loafing should be negatively related to the performance 

of virtual teams.  

Hypothesis 6. Team social loafing is negatively related to the performance of virtual teams. 

5. Method 

5.1. Participants 

Participants were employees of an information technology service that supports third-party 

contractors. The organization participated in a study to determine the effectiveness of remote work. 

As part of their participation agreement, one of the researchers agreed to provide a white paper to 

members of the executive team. The organization’s main focus was to provide information 

technology services and support for its clients. The service and support teams installed and 

maintained information systems in U.S. The employees worked remotely from home to address client 

issues online. When needed, some team members worked at a client’s site temporarily. Because 

members of these teams were dispersed and relied on communication technology as their primary 

means of interaction, these teams were considered to be virtual teams. Therefore, the organization 

provided us with an opportunity to study organizational teams that were both dispersed and whose 

primary tasks focused on the information technology (IT) artifact. Two hundred seventy-two 

employees in 39 virtual teams participated in the study. Five teams were dropped from this sample 

because of a low response rate. The response rate was 82% across all teams that were not dropped. 

There were no differences between the five teams dropped due to low responses rate in terms of 

demographics and/or outcome variables.  

5.2. Procedure 

We administered two surveys to reduce multi-collinearity between the independent and 

dependent variables. The first survey was sent via email, was available for one month, and consisted 

of the control variables, individual trust and affective trust, along with items measuring team 

monitoring. The second survey was sent three months later and consisted of individual effort and 

individual performance items. Follow-up email reminders were sent to encourage participation for 

each survey.  

5.3. Measures 

All items used a seven-point Likert scale. The participants were assured that their responses 

would be kept confidential and that no identifiable information would be made available. The 

surveys employed well-established multi-item constructs. These items are shown in Tables 1 and 2. 

 



Multimodal Technologies and Interact. 2020, 4, 39 10 of 22 

 

Table 1. Individual factor loadings. 

Item 1 2 3 4 
He/She loafed by not doing their share of the tasks. 0.96 0.01 0.03 0.01 

He/She by leaving work for others to do. 0.95 0.03 0.01 0.02 
He/She loafed by goofing off. 0.92 0.16 0.01 0.03 

He/She loafed by having other things to do when asked to help out 0.93 0.18 0.02 0.01 
My team attempts to judge how well we are performing. 0.06 0.78 0.00 0.10 

We pay attention to how this team performs. 0.10 0.87 0.18 0.10 
My team monitors the actions of its members. 0.05 0.87 0.10 0.13 

We pay attention to what people do on this team. 0.18 0.88 0.21 0.13 
My team monitors what members do to make sure they comply. 0.20 0.89 0.19 0.23 

My teammates approach their job with professionalism and dedication. 0.16 0.17 0.89 0.15 
Given my teammates' track record, I see no reason to doubt anyone's level of ability. 0.15 0.16 0.88 0.18 

I can rely on everyone on my team not to make my job more difficult by careless work. 0.12 0.17 0.87 0.17 
Most people, even those who aren't on this team trust and respect my teammates. 0.18 0.19 0.83 0.18 

Other work associates of mine who must interact with my teammates consider them to be trustworthy. 0.14 0.18 0.79 0.21 
If people knew more about my teammates's background they would be more concerned about their performance? 0.13 0.22 0.85 0.21 

I have a sharing relationship with my teammates.  0.03 0.11 0.12 0.87 
I would feel a sense of loss if one of us was transferred and we could no longer work together. 0.16 0.14 0.15 0.84 

I can talk freely to my teammates about difficulties I am having at work and know that they will want to listen. 0.02 0.19 0.19 0.82 
If I share my problems with my teammates, I know s(he) would respond constructively and caringly. 0.10 0.13 0.20 0.86 

I would have to say that we (my team) have made considerable emotional investments in our working relationship. 0.09 0.14 0.22 0.83 

Table 2. Team factor loadings 

Item 2 3 4 5 
He/She loafed by not doing their share of the tasks. 0.03 0.02 0.06 0.07 

He/She by leaving work for others to do. 0.02 0.01 0.02 0.02 
He/She loafed by goofing off. 0.02 0.04 0.03 0.05 

He/She loafed by having other things to do when asked to help out 0.06 0.00 0.03 0.12 
I have a sharing relationship with my teammates.  0.91 0.13 0.00 0.22 

I would feel a sense of loss if one of us was transferred and we could no longer work together. 0.91 0.08 0.03 0.18 
I can talk freely to my teammates about difficulties I am having at work and know that they will want to listen. 0.81 0.07 0.12 0.15 

If I share my problems with my teammates, I know s(he) would respond constructively and caringly. 0.89 0.06 0.05 0.18 
I would have to say that we (my team) have made considerable emotional investments in our working relationship 0.88 0.22 0.11 0.16 

This team was efficient in providing services and support to their clients. 0.03 0.94 0.08 0.07 
This team was effective in providing services and support to their clients 0.06 0.90 0.10 0.01 

This team met or exceeded my expectations in fulfilling its overall objectives. 0.06 0.86 0.04 0.03 
My team attempts to judge how well we are performing. 0.04 0.00 0.96 0.03 

We pay attention to how this team performs. 0.03 0.03 0.91 0.05 
My team monitors the actions of its members. 0.06 0.01 0.85 0.05 

We pay attention to what people do on this team. 0.06 0.02 0.79 0.03 
My team monitors what members do to make sure they comply. 0.04 0.03 0.87 0.07 

My teammates approach their job with professionalism and dedication. 0.13 0.07 0.03 0.88 
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Given my teammates' track record, I see no reason to doubt anyone's level of ability. 0.21 0.04 0.03 0.83 
I can rely on everyone on my team not to make my job more difficult by careless work. 0.14 0.11 0.04 0.74 

Most people, even those who aren't on this team trust and respect my teammates. 0.30 0.18 0.13 0.78 
Other work associates of mine who must interact with my teammates consider them to be trustworthy. 0.11 0.07 0.05 0.80 

If people knew more about my teammates's background they would be more concerned about their performance? 0.22 0.08 0.06 0.85 
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5.4. Control Variables 

We used several control variables to reduce the possibility of alternative explanations. Control 

variables included team age, team size, and team tenure (life of the team). In addition, we used team 

monitoring, and team cognitive and affective trust as control variables while examining the impact 

of team social loafing. 

5.5. Independent Variables 

We collected the independent variables through a survey. We measured cognitive trust and 

affective trust using survey items from McAllister [36], and we measured team monitoring with items 

from Henderson and Lee [85]. These items included: “My team monitors the actions of its members” 

and “My team monitors what members do to make sure they comply.” All scales used in this study 

were developed and validated by other researchers. 

5.6. Dependent Variables 

We measured individual social loafing with items adapted from Price et al. [15]. These items 

were obtained from peer ratings. Team members were given a list of all members of their team and 

asked to rate each individual. They rated each individual on items such as “he/she loafed by not 

doing their share of the tasks” or “he/she loafed by having other things to do when asked to help 

out.” All items are shown in Table 1. We calculated team social loafing by aggregation of all the 

individuals in a team. Team performance was determined by supervisor ratings. The supervisor rated 

the team on three items: “This team was efficient in providing services and support to its clients,” 

“This team was effective in providing services and support to its clients,” and “This team met or 

exceeded my expectations in fulfilling its overall objectives.” Team performance ranged from 0 

(worst) to 7 (best); the overall reliability of items measuring team performance was 0.82. 

6. Results 

The psychometric properties of the measure model were first assessed in Table 1 (individual 

level) and Table 2 (team level). Table 2 presents the constructs at the team level via aggregation. Table 

2 is included to demonstrate the psychometric properties of the constructs at the team level. We 

assessed convergent and discriminant validity using exploratory factor analysis (EFA). All loadings 

were greater than 0.80 and cross-loadings were less than 0.22 (see Tables 1 and 2), suggesting 

convergent validity within scales and discriminant validity across scales [86]. All multi-item 

measurement scales in Table 3 (individual level) and Table 4 (team level) showed high reliability, 

with Cronbach alpha scores equal or greater than 0.7. We also assessed discriminant and convergent 

validity by examining the square root of the average variance shared (AVE). The correlation matrix 

is shown in Tables 3 and 4. The square root of the average variance shared (AVE) is shown along the 

diagonals. An indication of adequate discriminant is that the items of a construct should share more 

variance internally than with other constructs in the model [86]. All constructs have AVEs of 0.5 or 

higher, which indicates an acceptable level of convergent validity. In these tables, the AVE of each 

construct is larger than its corresponding row and column correlations, indicating adequate 

discriminant validity.
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Table 3. Individual means, standard deviations, reliabilities, and correlations for the multiple level analysis. 

Variable Mean Std. Dev. Reliability 1 2 3 4 5 6 7 8   
Individual Age 37.57 6.00 N/A N/A                                 

Individual Affect Based Trust 4.24 1.41 0.85 0.07   (.75)                             
Individaul Cognitive Trust 4.95 1.33 0.88 0.08   0.63 ** (.76)                         
Individual Social Loafing 2.00 1.09 0.91 -0.18   -0.20 ** -0.50 ** 0.83                     

Individual Tenure 4.80 0.57 N/A 0.23 * 0.13 * 0.28 ** -0.19 ** N/A                 
Team Monitoring 4.68 0.96 0.90 0.04   0.36 ** 0.51 ** -0.40 ** 0.24 ** (.77)             

Team Size 8.90 0.72 N/A 0.03   -0.17 ** -0.08   0.15 * -0.15 * -0.33 ** N/A         
Team Tenure 1.50 0.71 N/A -0.11   0.11 ** -0.06   0.02   -0.18 ** 0.07   -0.22 ** N/A     

Notes: 1. Average Variance Extracted squared (AVE) in on the diagonal.               
2. Significance of correlations: **p<.01; *p<.05                                   
3. N = 272                                         

Table 4. Team means, standard deviations, reliabilities, and correlations for the team analysis. 

Variable Mean Std. Dev. Reliability 1 2 3 4 5 6 7 
Team Affect-Based Trust 4.25 0.89 0.95 (.78)                           

Team Cognitive Trust 4.96 0.97 0.90 0.57 ** (.66)                       
Team Monitoring 4.70 0.96 0.94 0.56 ** 0.67 ** (.77)                   

Team Performance 5.88 0.80 0.93 0.31 * 0.54 ** 0.44 ** (.80)               
Team Size 8.90 0.72 N/A -0.25 * 0.10   -0.28 * -0.04   N/A           

Team Social Loafing 2.00 0.74 0.92 -0.35 * -0.66 ** -0.55 ** -0.54 ** 0.20   (.87)       
Team Tenure 1.50 0.71 N/A 0.17   -0.09   0.06   -0.09   -0.21   0.02   N/A   

Notes: 1. Average Variance Extracted (AVE) in on the diagonal.         
2. Significance of correlations: **p<.01; *p<.05                             
3. N = 39                                   
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Individuals were nested within a team, which implies that error terms are likely to be related. 

This violates at least one of the assumptions of ordinary least squared. Therefore, it was necessary to 

use an analytic technique that recognizes that each case is not independent [87]. We used SPSS 22 

mixed-model package (IBM, Armonk, NY) to perform hierarchical linear modeling (HLM). HLM 

accounts for the nested nature of the data. All continuous variables were standardized, as suggested 

by Aiken and West [88], to reduce multi-collinearity. All data were obtained at the individual level. 

All team-level constructs resulted from the aggregation of individual responses. Therefore, we 

calculated an intra-class correlation coefficient (ICC) for each construct. All ICCs were above 0.27, 

justifying the aggregation [87]. 

We analyzed both individual social loafing and team performance using three models. Model 1 

included only the control variables. Model 2 tested the main effects, which included the control 

variables along with the theoretical variables. Model 3 included the moderation effects. Overall, the 

final model explained 57% of the variance for individual social loafing, as shown in Table 5. The 

addition of the moderation effects explained a significant amount of the variance. The final model 

explaining team performance accounted for 38% of the variance, as shown in Table 6. We review the 

hypotheses in the following paragraph. 

Table 5. Results of multi-level analysis: individual social loafing. 

Independent Variables Individual Social Loafing 
 1 2 3 

Control Variables 

Team Size 0.06 −0.06 −0.05 

Team Tenure −0.16 −0.10 −0.01 

Individual Organization Tenure −0.30 −0.11 −0.16 

Individual Age −0.11 −0.09 −0.08 

Main Effects (Level 1) 

Individual Affect Trust   0.18 * 0.15 

Individual Cognitive Trust   −0.23 * −0.12 

Main Effects (Level 2) 

Team Monitoring  −0.38 **  −0.35 ** 

Moderation Effects (Cross Level) 

Team Monitoring X Individual Affect Trust   −0.25 * 

Team Monitoring X Individual Cognitive Trust   0.33 *** 

−2 Restricted Log Likelihood 379 362 347 

Deviance Difference  17 15 

df  3 2 

R2 2% 44% 57% 

Change R2  42% 13% 

*: p < 0.05, **: p < 0.01, ***: p < 0.001. 

Table 6. Results of team-level analysis: team performance. 

Independent Variables Virtual Team Performance 
 1 2 3 

Control Variables  

Team Size −0.14 −0.07 −0.08 

Team Tenure −0.06 0.05 0.11 

Team Age 0.44 0.21 0.02 

Team Monitoring  0.32 0.14 

Team Affective Trust  −0.05 −0.01 

Team Cognitive Trust  0.17 * 0.15 

Main Effect    
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Team Social Loafing   −0.36 * 

R2 9% 32% 38% 

Change R2  28% 6% 

* p < 0.05, ** p < 0.01. 

Hypothesis 1, team monitoring is negatively related to individual social loafing, was supported 

(β = −0.38; p < 0.01). Hypothesis 2, individual cognitive trust is negatively related to individual social 

loafing, was supported (β = −0.23; p < 0.05). Hypothesis 3, team monitoring moderates the relationship 

between individual cognitive trust and individual social loafing, was supported (β = 0.33; p < 0.001). 

The moderation effect is seen in Figure 2. Hypothesis 4, individual affective trust is positively related 

to individual social loafing, was supported (β = 0.18; p < 0.05). Hypothesis 5, team monitoring 

moderates the impact of individual affective trust on individual effort, was supported (β = −0.25; p < 

0.05). The moderation effect is seen in Figure 3. Hypothesis 6, team social loafing is negatively related 

to virtual team performance, was also supported (β = −0.36; p < 0.05). 

 

Figure 2. Moderation effect between team monitoring and individual cognitive trust. 

 

Figure 3. Moderation effect between team monitoring and individual affect trust. 
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7. Discussion 

The objective of this study was to determine the effect of controls and trust on social loafing in 

virtual teams. We proposed and found that the type of trust is important to understanding how 

control alters the impact of trust on individual social loafing in virtual teams. Results of this study 

indicate that the type of trust is important to understanding the influence of team control. In this 

study, we also found that team social loafing is negatively related to the performance of virtual teams. 

In doing so, this study provides insights over and above previous studies on social loafing in virtual 

teams. The following paragraphs delineate the study’s implications for theory and research. 

This study makes several contributions to the literature. First, this study contributes to research 

on social loafing in virtual teams in two ways. One, the results of this study demonstrate how control 

and trust can be used to reduce social loafing in virtual teams. Contrary to prior assumptions, virtual 

teams can and do employ social controls and can rely on trust, at least cognitive trust, to reduce social 

loafing. In this study, both team monitoring and cognitive trust were associated with reductions in 

social loafing in virtual teams. However, affective trust was associated with increases in social loafing 

in virtual teams. Two, this study is the first to examine social loafing in a field setting, and in doing 

so it found that social loafing in virtual teams reduces team performance. This is important because 

prior researchers focused more on controlled laboratory experiments and examined only one 

particular type of task: brainstorming. Our research contributes to the literature by examining social 

loafing in a field environment, thereby complementing the existing literature on social loafing in 

virtual teams. 

Second, this study contributes to our understanding of the effects of control in virtual teams. 

Research on behavior controls in virtual teams has focused on whether they facilitate or hinder the 

development of trust in virtual teams. Research has also demonstrated the potential of controls to 

alter team members’ behavior and attitudes in virtual teams [3,4,13,49], therefore, research is needed 

to understand the influence that controls can have on social loafing in virtual teams. This study 

highlights the important role that control can have on reducing social loafing in virtual teams. Team 

monitoring was negatively related to social loafing, while its moderating effects had positive effects 

for virtual teams. Team monitoring substituted for cognitive trust and also reduced the negative 

effects of affect-based trust. Although the effects of team monitoring on trust are complicated [4], 

team monitoring seems to have clear benefits for reducing social loafing in virtual teams. 

Finally, this study contributes to the literature on trust in virtual teams. Results indicate that the 

type of trust is important to understanding the relationship between trust and social loafing in virtual 

teams. Likewise, team monitoring is also important to understanding the influence of team control. 

Individual cognitive trust was associated with decreases in social loafing, while affect-based trust 

was associated with increases in social loafing in virtual teams. As such, the results of this study 

demonstrate how problematic affect-based trust can be for virtual teams. In addition, much of the 

research on trust in virtual teams has been directed at understanding how trust can be developed in 

virtual environments [4,11–13,49]. However, scholars have called for further research on 

understanding the conditions that determine the effectiveness of trust [17,89]. Results of this study 

demonstrate that control can dictate the effectiveness of trust. 

7.1. Limitations and Future Research 

Before discussing the implications of our findings, it is important to acknowledge several 

limitations of this study. One limitation of this study concerns internal validity. Measures were 

gathered through self-reports at a single point in time, signifying a possible problem with common 

method variance. A review of Tables 3 and 4 indicates that correlations were varied across constructs. 

In addition, the outcome variables were collected on a different survey at a different point in time. 

This provides some level of separation between the independent and outcome variables. A Harman 

single factor test was conducted and only 32% of the variance loaded on the first factor. This provides 

evidence that common method bias was not a significant issue. Two, this paper did not examine the 

possibility that team monitoring could also increase cognitive trust; but once cognitive trust is 

developed, the influence of team monitoring might become less important. Future research should 
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be conducted to explore how time changes such relationships. Three, this study did not explicitly 

examine the impacts of the degree of virtuality. Teams in this study worked primarily from home 

remotely. However, it is possible that team members could have met face to face [90–92]. According 

to Cohen and Gibson [90] and Robert and You [91] virtuality should be viewed as a matter of degree 

ranging from completely virtual to completely face to face with a wide spectrum between the two. 

Future research should can explore how virtuality itself might impact both the development of 

controls like monitoring as well as their impact on team trust. Finally, the measure of team social 

loafing was calculated by aggregating items which used the individual as a reference rather than the 

team. Tt is not clear how different the measure would have been if the team was the reference. 

Nonetheless, the use of a team as the reference would have been more appropriate. 

7.2. Practical Implications 

The study has several implications for managers. Managers should encourage the development 

of team monitoring and cognitive trust. Managers could provide feedback to facilitate the 

development of cognitive trust. Managers should be particularly concerned with teams that may 

have developed high levels of affective trust and do not engage in monitoring. In these situations, 

managers might have to consider interventions to encourage team monitoring or dissolve such teams. 

7.3. Implications for Research 

This study has several implications for research. One, it provides evidence of the potential 

benefits of team controls and cognitive trust in virtual teams. Although researchers have examined 

how trust develops in virtual teams, our understanding of how virtual teams develop social controls 

is underdeveloped. Kirsch et al. [52] found that social capital and behavior observability are 

important predictors of whether collocated teams develop social controls. If dispersion hampers the 

development of social capital and the ability to observe behavior, dispersion might indirectly reduce 

the ability of virtual teams to develop social controls. Yet, Crisp and Jarvenpaa [3] and our study have 

confirmed that virtual teams can and do develop controls. Therefore, future studies should examine 

the influence of dispersion on the development of social controls and identify what factors, if any, 

help virtual teams compensate for problems associated with dispersion. Results could help us 

understand how to promote social controls in virtual teams. 

Two, results of this study indicate that the type of trust is important to understanding its 

influence on social loafing. Previous studies exploring the topic of trust in virtual teams, with the 

exception of Kanawattanachai and Yoo [46], have not differentiated between cognitive- and affect-

based trust [3,4,13,56]. Yet, this study clearly shows how important it is to differentiate the two. In 

fact, cognitive- and affect-based trust seem to have opposite and offsetting impacts on social loafing. 

If this study did not differentiate between the types of trust, the relationship between trust and social 

loafing could have been non-significant. This would have suppressed the important impact of trust 

on social loafing. Therefore, future studies should pay particular attention to the types of trust when 

investigating their relationship with social loafing. 

Three, like prior studies employing behavior‒output control theory (BOCT) in virtual teams, we 

examined only one type of behavior control: team monitoring [3,4,13,56]. However, in addition to the 

many types of behavior controls, there are many types of output controls. When we consider the 

strong influence of team monitoring on social loafing, other types of controls might have similar 

effects on social loafing. Yet, the literature has examined only one type of behavior control. As such, 

we know very little about the role that other types of behavior or output controls play in virtual 

teams. Research should be done to determine the effects of output controls and other types of 

behavior controls in virtual teams. This would represent a significant contribution to the literature 

on controls. 

Finally, our study demonstrates the important effects of control and trust in virtual teams. Yet, 

studies examining the effects of control and trust have typically focused on how one impacts the 

other. Less is known about their potential impact on other important team relationship variables like 

establishing norms and forming team identity. In addition, controls and trust are often used to 
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promote coordination in collocated teams [3,4,13,56]. Yet, there is much to learn about how controls 

and trust can be used to promote coordination in virtual teams. Studies should examine how controls 

and trust could be used to promote better team relationships and coordination in virtual teams. 

8. Conclusions 

Social loafing is an important problem for virtual teams. Reasons cited include a lack of social 

control, the inability to observe or trust that others are working, geographic dispersion, and the 

reliance on electronic communications. Yet we know very little about the effects of control and trust 

on social loafing in virtual teams. The results of this study indicate that the key to understanding the 

relationship among control, trust, and social loafing in virtual teams begins with considering the type 

of trust. This study provides new insights into social loafing in virtual teams. 
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