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The increasing uncertainty in the socio-economic landscape has heightened management’s interest in and expectations for employees’ opinions and suggestions. Concurrently, employee silence behavior is pervasive in today’s corporate world, prompting widespread academic attention. This study employs the dynamic evolutionary game approach to further examine the impact of differential leadership on employee silence of both insiders and outsiders and underlying mechanisms, with a focus on the Chinese socio-economic context. The research findings reveal that both insiders and outsiders may exhibit non-silent behaviors to gain their leaders’ attention and favor, ultimately achieving and sustaining benefit-seeking. Psychological empowerment and out-group preference emerge as key drivers of non-silent behaviors for internal and external employees, respectively. Based on the theories of psychology and social network, this research enriches the theory system of differential leadership behavior evolution and makes up for the deficiency of management in depicting the dynamic process of differential leadership behavior evolution, it provides a theoretical basis for grasping the evolution of differential leadership behavior and its rules of action. The investigation not only supplements and broadens the scope of relevant empirical research but also offers a theoretical foundation for analyzing and comprehending the evolution of differential leadership behavior and its consequences.
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1 INTRODUCTION
Amid China’s economic and social transformation, businesses face mounting competitive pressures and struggle to survive and develop. Employees’ opinions and suggestions have become crucial reference points for organizational decision-making ([1] [2]). In the current Chinese market, instances of self-deception, akin to ‘the emperor’s new clothes’, are prevalent. As vital components of corporate management, employees possess access to crucial information and can identify weaknesses and potential crises in management practices [3,4]. However, due to various external pressures, they often opt to express their views silently, that means, they will passively conceal opinions due to worry about causing disputes. Studies have shown that employees’ silent behavior may negatively impact their emotional communication, interpersonal interactions, and the quality of decisions made by corporate management.
Influenced by traditional Chinese ‘circle’ culture, a ripple-like network of relationships often forms within organizations, with the leader at the core and spreading outward in a differential pattern, giving rise to the differential leadership style [5,6]. Game theory and complex network theory are widely used in the research of social sciences and behavioral communication [7–10]. Scholars have primarily explored the internal developmental rules of differential leadership behavior evolution from sociology, management, and psychology perspectives. However, the limitations of these perspectives have yielded relatively one-sided research results, and differing research angles have led to ambiguities among findings. This study enriches the theoretical framework of differential leadership behavior evolution by integrating psychological and social network perspectives and addressing the gap in management science regarding the dynamic process of differential leadership behavior evolution [11,12]. Numerous studies have examined the relationship between differential leadership and employees’ silent behavior in domestic family businesses1 [13].
This research further investigates differential leadership from the perspective of interactions between insiders and outsiders by using a dynamic game approach to study the influence of various employee types on silent behavior based on perceived benefits. As representatives of the organization (team) and decision-makers, differential leaders create an artificial division between insiders and outsiders [14–17]. In this context, both groups must strive to pursue their best interests. Insiders’ interests mainly lie in maintaining their status and a favorable impression within the leader’s group, while outsiders’ interests involve gains, performance levels, and group mobility based on out-group preferences. Consequently, employee mobility in a family business involves both insiders and outsiders and requires a dynamic game of behavior based on perceived benefits to maintain insiders’ status or gain such status. Hence, in the Chinese context, employing an evolutionary game approach to study the impact of differential leadership on employee silence and its mechanisms is a valuable complement and extension to relevant empirical research, bearing significant theoretical and practical implications.
2 GAME MODEL DESCRIPTION
This study employs a simplified version of the prisoner’s dilemma game to capture the impact of differential leadership on employees’ non-silent behavior. It assumes that participants engaged in non-silent behavior are insiders and outsiders, with the leader’s classification of these groups aligning with the employees’ self-perceptions. Generally, individual i calculates their overall payoff after playing round t using Eq. 1, as illustrated below:
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P and R represent the gains from non-silent or silent behavior of all participants in the game, respectively. S and T symbolize the gains from the different behavioral choices of insiders and outsiders participating in the game, resulting in non-silent and silent behavior of employees, respectively. If si = 1, individual i employs a non-silent strategy; if si = −1, individual i uses a silent strategy, ∂i denotes the neighbors’ set of i.
Under the assumption of imperfect information symmetry, all participants in the game are considered rational economic agents who seek to maximize their interests during their status mobility. However, their interests may not be fully aligned. Additionally, it is challenging for insiders and outsiders to possess a comprehensive understanding of each other, even after working together for an extended period. Thus, the requirement for complete information is not fully met. Consequently, we define CIA(t), CIS(t), COA(t), and COS(t) as follows:
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where CIA(t) and CIS(t) represent the combined benefits arising from the non-silent and silent behavior of insider employees involved in the game, respectively. Similarly, COA(t) and COS(t) denote the combined payoffs arising from the non-silent and silent behaviors of outsider employees involved in the game, respectively. The payoff spaces for the different behavioral strategies chosen by insiders and outsiders are St1 and St2, respectively. Moreover, β signifies the degree of bias in the leader’s treatment of outsiders, and U(t) represents the earnings gap between insiders and outsiders due to the leader’s differential treatment of employees.
The actual psychological capital held, as represented by self-efficacy, and the desired psychological capital held, as represented by out-group preference, result in employees performing the same non-silent behavior but not receiving the same benefits. This discrepancy is particularly evident in the analysis of perceived benefits. This study assumes that the actions of the two parties in the game are sequential, and the later actors can observe the actions of the preceding actor and infer the probability distribution based on those actions. Consequently, this study develops a dynamic game model with bivariate incomplete information. As a result, there is a difference between an individual’s perceived benefits and their actual benefits. Based on weighting effects, this study defines the perceived benefits of individual i as follows:
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where [image: image] and [image: image]. Specifically, the employee groups of interest in this study can be categorized as non-silent insiders, silent insiders, non-silent outsiders, and silent outsiders. Consequently, this study presents the respective perceived benefits arising from different types of employees adopting various behavioral strategies:
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Based on the above assumptions, and supported by numerous empirical studies demonstrating that work engagement is positively related to employee performance ([18]; [19]), this study establishes a model using relevant variables. The parameters and specific meanings of these variables are shown in Eq. 4: φIA and φIS represent the perceived benefits resulting from non-silent and silent behavior of insiders participating in the game, respectively (φIA > φIS). Similarly, φOA and φOS denote the perceived benefits resulting from non-silent and silent behavior of outsiders participating in the game, respectively. As a result, outsider employees’ performance is positively related to the cost of their input.
Individuals adjust their strategies based on their own subjective rewards and those of their colleagues [20]. First, employee i, with a behavioral strategy, randomly selects colleague j, who also has a behavioral strategy, to compare the behavior and its perceived benefits. Second, employee i decides whether to adopt employee j’s behavioral strategy. This study applies Fermi rule to the probability of individuals choosing colleague j’s behavioral strategy in a probabilistic simulation:
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where φi and φj represent the combined psychological benefits of employee i and employee j, respectively. This corresponds to the κ value for inverse temperature, providing a measure of the intensity of natural selection in this study. Without loss of generality, this study sets the value of κ = 0.1. This implies that better-performing employees are more likely to pass on their strategies to other colleagues, but employees may occasionally learn behavioral strategies from less successful colleagues [21].
3 SIMULATION AND RESULTS
The relationship network structure is assumed to be a BA scale-free network with N = 103 employees. The degree distribution follows p(k) ∼ k−α, with α = 2.1. Monte Carlo methods are employed to implement the differential leadership game model. Let ρC(t) denote the proportion of employees who choose silent behavior after t game rounds, and ρC(∞) represent the proportion of employees who choose silent behavior in the steady state. The results of each simulation are obtained by averaging 100 independent runs to mitigate random effects.
Figure 1 displays the change in the proportion of employees choosing silent behavior. The proportion of employees choosing silent behavior decreases sharply as the game cycle progresses. Possible reasons for these results include the greater degree of heterogeneity in the structure of scale-free networks, which allows employees to access a wider range of information sources. Employees can receive information about other organization members from different nodes and judge the psychological benefits gained from silent or non-silent behavior by other organization members, adjusting their behavioral strategies accordingly [22,23]. Additionally, some nodes in a scale-free network have a large degree and can be considered leader nodes, effectively promoting non-silent behavior.
[image: Figure 1]FIGURE 1 | The proportion of employees choosing silent behavior falls sharply as the game cycle t progress.
Figure 2 illustrates the relationship between the proportion of employees who choose silent behavior and the desired benefit S. In general, the psychological benefits of employees who choose non-silent behavior are positively related to the expected benefits S. This encourages employees who initially choose silent behavior to switch to non-silent behavior to obtain the expected benefits S. Consequently, the proportion of employees choosing silent behavior A exhibits a significant negative correlation with the value of the expected benefit S. The greater the psychological benefit for employees choosing non-silent behavior, the smaller the proportion of employees opting for silent behavior.
[image: Figure 2]FIGURE 2 | Proportion of employees who choose silent behavior decreases with increasing expected benefit S.
Figure 3 presents the change in the proportion ρc(∞) of employees choosing silent behavior as the proactive personality coefficient γ varies. The proportion of employees choosing silent behavior gradually decreases as the proactive personality coefficient γ increases. The proactive personality factor γ reflects, to some extent, an individual’s willingness to pursue rewards. As the proactive personality factor γ rises, the proportion of employees choosing silent behavior ρc(∞) declines, since employees tend to proactively change their behavior strategies in pursuit of higher returns on benefits.
[image: Figure 3]FIGURE 3 | Employees choosing silent behavior decreases as proactive personality factor γ increases.
In an external environment filled with uncertainty, employees’ actual and perceived benefits can be influenced by numerous factors. In this study, [image: image] is defined as the average real gain of employees after round t of the game, while [image: image] represents the average perceived gain of an individual after round t of the game. Based on the above assumptions, an incomplete information dynamic game is adopted for analysis. It primarily includes the interests of both insider and outsider employees when choosing non-silent behaviors [24], involving two factors: employee type and behavioral strategy type. The specific game extension formula consists of the following elements: 1) participant set: outsiders and insiders; 2) participant considerations: perceived benefits change as actions are adjusted; 3) participant action space: both insiders and outsiders can choose between non-silent and silent behaviors [25]. Consequently, the average actual benefits generated by different types of employees practicing various behavioral strategies for different employees in this study are set as follows:
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ϕIA(t) and ϕIS(t) represent the average real benefits resulting from non-silent and silent behavior by insiders participating in the game, respectively. Similarly, ϕOA(t) and ϕOS(t) denote the average real benefits resulting from non-silent and silent behavior by outsiders participating in the game, respectively.
Furthermore, this study establishes the average perceived benefits for the different types of employees practicing various behavioral strategies as follows:
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ψIA(t) and ψIS(t) represent the average perceived benefits resulting from non-silent and silent behavior by insiders participating in the game, respectively. Similarly, ψOA(t) and ψOS(t) denote the average perceived benefits resulting from non-silent and silent behavior by outsiders participating in the game, respectively.
As previously mentioned, the non-silent behavior of insiders is motivated by self-efficacy and the pursuit of higher benefits based on the actual possession of psychological capital. In contrast, the non-silent behavior of outsider employees is driven by the preference of the outside group and the desire to hold psychological capital to develop positive behavioral orientations [26]. Consequently, both situations can result in different benefits for employees who perform non-silent behaviors in terms of actual and perceived benefits.
Figure 4 illustrates the change in psychological perceived gains for individuals choosing silent versus non-silent behavior. Comparing Figures 4A, B reveals that as the number of game rounds increases, the psychological gains of employees adopting silent behavior decrease, while the perceived gains of employees adopting non-silent behavior gradually increase. Therefore, the perceived benefits of non-silent behavior increase, suggesting that employees who adopt silent behavior can maximize their rewards by altering their behavioral strategies.
[image: Figure 4]FIGURE 4 | (A) Perceives benefits of employees choosing silent behavior decreases with t, and (B) perceives benefits of employees choosing non-silent behavior increases with t.
We further investigate the impact of expected gain S and proactive personality coefficient γ on employees’ perceived psychological gains when adopting silent or non-silent behavior, as depicted in Figure 5. As the proactive personality factor γ increases, the perceived benefits rise for both silent and non-silent employees. With a growth in the proactive personality factor γ, and in line with the previous analysis, employees’ passivity diminishes, leading to a propensity for proactively changing strategy choices in pursuit of higher reward benefits. This, in turn, enhances the perceived psychological benefits for employees. Simultaneously, as the desired benefit S escalates, the perceived psychological benefit for employees adopting non-silent behavior strategies will expand, while the perceived psychological benefit for employees adopting silent behavior strategies will decline. As the expected benefit S increases, the perceived psychological benefits of non-silent actions will significantly rise, whereas the psychological benefits of employees adopting silent behavior strategies will substantially decrease. In this scenario, employees who adopt the silent behavior strategy will modify their behavior and attempt to gain more by engaging in non-silent behavior.
[image: Figure 5]FIGURE 5 | (A) Perceives benefits of employees choosing silent behavior increase with the proactive personality factor γ and decrease with the desired benefit S, and (B) perceives benefits of employees choosing non-silent behavior increase with the proactive personality coefficient γ and increase with the desired benefit S.
4 CONCLUSION
Employee non-silent behavior is a complex interplay involving both insiders and outsiders. The dynamic game analysis presented earlier illustrates that to attain optimal levels of perceived benefits and fulfill their interests, insiders and outsiders must engage in non-silent actions. As two distinct subjects in this game, leaders artificially categorize them into insiders and outsiders due to the influences of traditional culture and the social structure of a differential pattern. Consequently, both groups need to secure the leader’s favor through non-silent behavior.
Perceived psychological benefits drive employees’ non-silent behavior. As shown in the game analysis, perceived benefits generally decline when employees opt for silent behavior, while they increase when employees choose non-silent behavior. Both insiders and outsiders will only exhibit non-silent behavior if they believe it will enhance perceived benefits and that silent behavior will diminish them. For outsider employees, there is a significant difference in perceived benefits compared to insiders. This suggests that, in differential leadership contexts, achieving non-silent behavior for outsiders is a challenging process requiring leader support, prompting them to invest more resources and effort for their status mobility.
The essence of varying perceived benefits reflects the psychological state of the employee. Self-efficacy motivates non-silent behavior in insiders, who seek higher benefits in response to their current mindset and possess psychological capital. This can lead to increased levels of perceived benefits that resonate with self-efficacy. In contrast, outsiders develop non-silent behaviors driven by outgroup preference, aspiring to transform their current disadvantage into future gains. They will inevitably have lower perceived benefits than insider employees motivated by the desire to maintain psychological capital. Thus, the actual psychological capital held (represented by self-efficacy) and the desired psychological capital held (represented by outgroup preference) result in employees exhibiting the same non-silent behavior but experiencing different combined benefits, especially in terms of perceived psychological benefits.
A proactive personality significantly influences perceived gains and non-silent behavior for both insiders and outsiders. In a dynamic leadership environment, these groups experience a constantly changing status landscape. For insider employees, leaders offer allowances and reassurances to gain their support, which in turn enhances their psychological empowerment and non-silent behavior. If they also possess a highly proactive personality, they will actively pursue opportunities to boost perceived gains and engage in non-silent behaviors to solidify their position and satisfy their interests. For outsider employees, attaining status mobility is time-consuming and costly, meaning that performance improvement is directly proportional to the effort invested. Therefore, with a proactive personality, outsider employees are more likely to take the initiative in demonstrating pro-organizational behaviors. As work engagement positively correlates with employee performance, perceived benefits for outsider employees increase, ultimately leading to heightened non-silent behaviors.
5 SUMMARY
This study employs a dynamic game approach to analyze scenarios with incomplete information for insiders and outsiders. By examining the dynamics of perceived benefits for all employees and exploring the impact of insider and outsider status on non-silent or silent behavior, the study reveals that both groups need to exhibit non-silent behavior to secure the attention and favor of the leader, ultimately achieving and preserving their desired benefits. The psychological empowerment of insiders and the out-group preference of outsiders act as essential drivers for their non-silent behavior. The independent and collaborative roles of insiders and outsiders contribute to fostering a positive organizational climate. The efforts invested by each group result in considerable perceived benefits and significantly influence the enhancement of performance gains through constructive behavioral processes.
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FOOTNOTES
1Differential leadership is a relatively special leadership in Chinese organization especially in Chinese family enterprises. In Chinese enterprises, the principle of “closeness and distance” of leaders affects the allocation of resources and forms an organizational atmosphere that attaches importance to the rule of man. The interpersonal interaction among Chinese people mostly depends on the relationship between relatives, distance and status, and the differential leadership formed by this will have obvious differences in the distribution of employees’ interests, behavior, and emotions. So, there are lots of research about differential leadership and its economic consequences in domestic family businesses.
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