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Despite the growing attention on the topic of abusive supervision, how abusive supervision affects individual and team creativity have not yet been thoroughly investigated. Drawn from the perspective of leader-member exchange (LMX), the current study develops a multilevel model to describe the relationships between abusive supervision and creativity at both team and individual levels, with a focus on the roles played by team-level leader-member exchange (TLMX) and LMX differentiation (DLMX). Based on data collected from 319 team members and their team leaders in 71 teams, the results show that abusive supervision has a negative relationship with TLMX, a practice that is conducive to both team and individual creativity. At the team level, the negative relationship between abusive supervision and TLMX is lessened by a higher level of DLMX. In addition, the positive relationship between TLMX and team creativity is weakened by a higher level of DLMX. Theoretical and practical implications of the findings are discussed.
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INTRODUCTION

In today’s competitive and rapidly changing business environment, scholars are increasingly interested in understanding how to enhance creativity in organizations (Shalley et al., 2004, 2009). One vein of research attempts to describe the relationship between abusive supervision and creativity (Liu et al., 2012; Lee et al., 2013; Shen et al., in press), and focuses on the impact of abusive supervision on creativity at the individual employee level (Liu et al., 2012, 2016; Zhang et al., 2014; Gu et al., 2016; Shen et al., 2020).

However, the relationship between abusive supervision and creativity at the team level has received less attention. Team creativity is defined as the generation of novel and useful ideas by employees working together in a team (Shin and Zhou, 2007). Previous studies have highlighted the positive aspect of leadership, such as transformational leadership, in promoting team creativity (Bai et al., 2016). As a pervasive leadership style, abusive supervision may also play a critical role in shaping team members’ creative performance (Liu et al., 2012). Yet, the effects of abusive supervision on team creativity remain largely unexplored.

Furthermore, an even more important question is how team-level abusive supervision affects team creativity and individual creativity simultaneously. Previous findings on the effects of abusive supervision on creativity at the individual level are limited and inconsistent, with some studies reporting negative relationships (Liu et al., 2012; Zhang et al., 2014), and others suggesting a curvilinear relationship (Lee et al., 2013). Moreover, although a number of mediators and moderators have been identified to explain how abusive supervision influences creativity (Gu et al., 2016; Liu et al., 2016), the mechanism of how abusive supervision affects creativity at both team and individual levels needs state-of-the-art deliberation. This study aims to fill this gap by investigating the mediating and moderating mechanisms through which abusive supervision affects creativity at the two different levels.

The leader-member exchange (LMX) perspective has been used to examine motivation and social exchange processes that can facilitate creativity (Pan et al., 2012; Xu et al., 2012). Although LMX was initially conceptualized in a dyadic pattern (e.g., a supervisor and a subordinate), previous research has found that LMX occurs at multiple levels, including the team level and the individual level (Boies and Howell, 2006; Li and Liao, 2014). In particular, team-level LMX (TLMX) was operationalized as the mean score of team members’ ratings of their relationship with the team leader, reflecting the extent to which exchange is carried out between the entire team and the team leader (Boies and Howell, 2006). From this perspective, we expect that abusive supervision affects individual and team creativity through the mediation of TLMX.

Additionally, one of the premises of LMX theory is that the exchange patterns differ between a leader and the subordinates (Liden et al., 2006). LMX differentiation (DLMX) represents the variation in the quality of the exchange relationships between the team leader and the team members (Erdogan and Liden, 2002). It facilitates or hinders individual motivation and team motivation for social exchange associated with abusive supervision (Li and Liao, 2014). Thus, it has critical implications for both individual and team performance outcomes (Kauppila, 2016; Sui et al., 2016; Martin et al., 2018). We expect that DLMX plays a moderating role in the relationships among abusive supervision, TLMX, and creativity.

To this end, we adopt Input-Mediator-Outcome (IMO) Model that describes a team as a system, which relies on various team inputs through intermediate interactive processes to produce team outcomes (Mathieu et al., 2008; Hu et al., 2020). Abusive supervision is considered as a key input that shapes team process in terms of TLMX between the team leader and the team members (Andressen et al., 2012). We argue that, through the mediation of TLMX, the input influences performance outcomes, including team creativity and individual creativity. Further, we propose that DLMX moderates the relationship between abusive supervision, TLMX, and creativity. The research framework is depicted in Figure 1.
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FIGURE 1. Hypothesized research model.




THEORETICAL FRAMEWORK AND HYPOTHESES


Abusive Supervision, Team-Level Leader-Member Exchange, and Creativity


Abusive Supervision and Team-Level Leader-Member Exchange

Abusive supervision is understood as team members’ shared understanding about their team leader’s negative actions toward the team (Murase et al., 2014). That is to say, all the team members collectively believe that their leader will exhibit particular negative gestures that can occur at any time to any team member (e.g., depreciating team members’ thoughts or feelings) (Tepper, 2007). On the other hand, team-level leader-member exchange (TLMX) represents the full spectrum of social exchange relationships between the team leader and the team members that are developed over time (Boies and Howell, 2006). Thus, the team members experiencing the team leader’s abusive behavior will report low TLMX. However, the two constructs (i.e., abusive supervision and TLMX) are conceptually distinctive from each other (Xu et al., 2012). Consistent with prior research (Lian et al., 2012; Xu et al., 2015; Haggard and Park, 2018), we consider abusive supervision an antecedent that negatively impacts TLMX.

According to LMX theory, the supervisor and the subordinates develop their exchange relationships through a role-defining process, in which they experiment with each other on the basis of certain role expectations (Graen, 1976; Xu et al., 2012). When they find that the other party meets the expectations, they tend to pursue a higher level of LMX. Under abusive supervision, the development of high-quality LMX between the team leader and the team members is likely to be impeded.

Furthermore, team members who experience team leader’s abusive behavior are more likely to exhibit deviance (Tepper et al., 2009; Javed et al., 2019) and directed destructive voice (Mackey et al., 2020) toward the team leader, and are less likely to engage in positive behavior, such as OCB (Xu et al., 2012) and personal initiatives (Pan and Lin, 2018). In return, these behaviors become negative feedback to the team leader, leading to circumstances in which the team members appear underneath the team leader’s expectations. Thus, the team leader and the team members are less likely to develop a high level of TLMX as a result of abusive supervision (Xu et al., 2012; Haggard and Park, 2018).



Team-Level Leader-Member Exchange and Creativity

High levels of TLMX can facilitate employee creativity in several ways. First, under high TLMX, both the whole team and individual team members are more likely to receive valued resources and strong support from the team leader, which are crucial for the inception of creativity (Lin et al., 2018). For example, in high-quality exchange relationships, the team leader shares more constructive and more comprehensive ideas with the team members. Enhanced knowledge sharing will help both the team and individual employees in the team achieve higher levels of creativity (Oldham and Cummings, 1996).

Second, team members who experience high-quality exchange relationships with their team leader are more motivated and more likely to enjoy autonomy in dealing with challenging tasks (Lin et al., 2018; Kirrane et al., 2019). Risk taking in new procedures and experimenting with novel ideas lead to superior creativity for the whole team and the team members.

Taken together, following the IMO Model, we propose that TLMX will mediate the relationships between abusive supervision and creativity at both team and individual levels. According to Tierney et al. (1999), TLMX is a key process linking leadership with employee creativity. Abusive supervision will impair TLMX, which corresponds to the social exchange between the team leader and the team members. In turn, lower TLMX leads to reduced creative activities for the team as well as for team members due to the lack of support and valued resources to conduct creative work. To summarize, we propose two mediated relationships:


Hypothesis 1a: Abusive supervision has an indirect negative relationship with team creativity via team-level leader-member exchange.

Hypothesis 1b: Abusive supervision has an indirect negative relationship with individual creativity via team-level leader-member exchange.





Moderating Role of LMX Differentiation

To better explain the mechanism of TLMX, it is important to consider the nuanced difference in dyadic relationships between the team leader and the team members. LMX differentiation (DLMX) can help explain why the effects of abusive supervision on TLMX are stronger for some teams. Previous research has revealed that a team leader’s influence on team members’ performance strongly depends on how the team leader interacts with each and every team member (Wu et al., 2010; Mackey et al., 2020). In view of this logic, we consider DLMX a key moderator of the relationship between abusive supervision and TLMX.

More specifically, we argue that higher DLMX will lessen the negative relationship between abusive supervision and TLMX. First, DLMX will buffer the process of role expectations linking abusive supervision and TLMX. As discussed above, abusive supervision will hinder TLMX because the abusive behavior displayed by the team leader does not meet the role expectations of the team members. Under high DLMX, the team leader treats team members differently and only rewards those members who are the most developed, competent, and skilled (Carnevale et al., 2019). The team members can reasonably anticipate that the team leader is not going to back up other team members. Thus, the team members tend to view differentiated leadership more favorably even though the team leader displays occasional abusive behavior toward them (Carnevale et al., 2019).

Second, the buffering mechanism taken by DLMX can be explained by the substitution effect or the crowding-out effect (Cai et al., 2019). When DLMX is higher, team members tend to perceive lower equality, which is also an outcome of higher abusive supervision. Thus, we expect to see a slower decrease in TLMX as abusive supervision increases within higher levels of DLMX (see Figure 2). Therefore, we offer the following hypothesis:
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FIGURE 2. Hypothesized interaction effects of abusive supervision and DLMX on TLMX.



Hypothesis 2: LMX differentiation moderates the relationship between abusive supervision and team-level LMX, such that this negative relationship is weakened when LMX differentiation is higher.



From a social comparison perspective, we propose that DLMX operates as a social cue driving team members to develop justice perceptions, which ultimately weaken the positive relationship between TLMX and creativity at both team and individual levels. High DLMX means that a team leader only provides abundant resources to some employees instead of all the team members. In a team with higher levels of DLMX, the perceptions of justice and equality are likely to be questioned by the team members, who tend to exhibit decreased motivation levels in creative activities (Harris et al., 2014). In contrast, in a team with lower levels of DLMX, each team member experience similar leader-member exchange relationships with each other (Carnevale et al., 2019). Support from the team leader and the distribution of resources tend to be consistent across team members (Carnevale et al., 2019). The justice and equality perceived by team members are conducive to engaging in creative activities. Accordingly, both the whole team and the individual team members are more likely to benefit from TLMX and achieve planned outcomes from creative activities under lower levels of DLMX.

Another reason for the attenuating effects of DLMX comes from social identity theory. Koh et al. (2019) argued that team members are more likely to engage in creative activities when the contextual factors help them build a favorable identity. When DLMX is lower, team members are more likely to associate themselves with the overall team identity (Harris et al., 2014). Therefore, low levels of DLMX will facilitate the positive relationship between TLMX and creativity. On the contrary, when DLMX is high, team members cannot easily label themselves as an integral part of the team. As a result, the positive relationships between TLMX and creativity at both team and individual levels are hindered. Therefore, we offer the following two hypotheses:


Hypothesis 3a: LMX differentiation moderates the relationship between team-level LMX and team creativity, such that this positive relationship is lessened when LMX differentiation is higher.

Hypothesis 3b: LMX differentiation moderates the relationship between team-level LMX and individual creativity, such that this positive relationship is lessened when LMX differentiation is higher.





MATERIALS AND METHODS


Sample and Procedures

Data collection was conducted in Central China using the snowball approach. Data for this study were obtained from working teams in a number of industries, including manufacturing, technology, R&D, service and marketing. A work team was defined as two or more interdependent individuals who work jointly to accomplish common goals (Le Blanc et al., 2021). The snowball data collection approach is particularly useful in China, where guanxi (or personal relationships) significantly facilitates access to critical information (Easterby-Smith and Malina, 1999). Through the snowball data collection approach, we identified 86 team leaders in different industry sectors and requested their participation in this study. After obtaining their permission, we asked the team leaders to invite their employees to participate in this study. We used a coding scheme to give each participant a unique code to guarantee the confidentiality of all employee responses.

To test our conceptual model (see Figure 1), we sought to collect data from multiple team members within each team to reduce potential single-rater bias. A paper-and-pencil survey package was distributed to both the team leader and the team members in each participating team at the same time. Each survey package contained two separate questionnaires, one for the team leader and the other one for the team members. A cover letter attached to each questionnaire explained the objective of the survey and assured respondents of the confidentiality of their responses. The team leader questionnaire contained questions on team creativity, team size and team tenure. The team members questionnaire asked team members to assess abusive supervision, LMX, and individual creativity. Completed questionnaires were returned to the researchers in the sealed package.

Of the 86 survey packages distributed, 81 were returned, representing a response rate of 94.19%. For a team to be included in the final sample, the team leader and at least three team members had to complete the questionnaire (Somech et al., 2009). Data with missing values were discarded. Finally, data from 71 teams were usable for the statistical analysis. The data set comprised 71 team leaders and 319 team members.

The final sample consisted of manufacturing teams (28.2%), R&D teams (33.8%), marketing teams (5.6%), and others (32.4%). The diverse background of teams in this sample helps establish the generalizability of the findings (Wang and Rode, 2010). Based on team size, teams in the sample were categorized into 1–5 members (4.2%), 6–10 members (42.3%), 11–15 members (12.7%), and 16 members and above (40.8%). ANOVA was used to test whether team responses significantly differ by team size. The results showed that none of the variables exhibited significant differences. Team tenure categories included 1 year and below (2.8%), 1–2 years (16.9%), 2–5 years (21.1%), 5–10 years (39.4%), and 10 years and above (19.7%). The team leaders were primarily men (84.8%). The age groups of the team leaders included 21–30 years (20.7%), 31–40 years (45.3%), 41–50 years (30.2%), and 50 years and above (3.8%). The team members were also primarily men (62.4%). The age groups of the team members included 21–30 (59.5%), 31–40 years (34.7%), 41–50 years (5.1%), and 50 years and above (0.7%).



Measures

All the measures used in this study were adapted from existing literature originally written in English language. A number of necessary steps were taken to ensure that the measures were appropriately translated and phrased for Chinese employees. We followed the standard translation-back-translation procedure recommended by Brislin (1970, 1990). A researcher who is fluent in Chinese translated existing English language measures into Chinese. Two Chinese professors who are proficient in English improved the translation through iterative processes where any concerns or discrepancies between the English and Chinese versions were detected and addressed. To validate the survey translation, three Chinese employees not affiliated with this study read through the Chinese version to test its readability and ease of comprehension. Remaining concerns were noted and addressed. As a final check, a Chinese native translated the survey back into English, and the Chinese and English versions were compared for any major discrepancies. The final version of the questionnaire containing the translated measures was adopted when no major discrepancies were found. All the measures were built on a 5-point Likert-type scale.


Abusive Supervision

Abusive supervision was measured by a 15-item scale developed by Tepper (2000). Using this measure, team members assess the frequency of abusive behavior of their team leaders. An example item states, “My leader tells me my thoughts or feelings are stupid” (1 = never, 5 = very frequently). Cronbach’s alpha was 0.931 for abusive supervision.



TLMX and DLMX

TLMX is calculated as the mean of all the participating team member’s ratings on the quality of the relationship with the team leader (Boies and Howell, 2006). Individual-level LMX was assessed using the 7-item LMX scale developed by Graen and Uhl-Bien (1995). An example item states, “I would characterize my working relationship with my leader as extremely effective” (1 = strongly disagree, 5 = strongly agree). Cronbach’s alpha was 0.888 for LMX. Consistent with previous DLMX measures (Harris et al., 2014), we used the variance in the individual-level LMX scores in each team to measure LMX differentiation. Higher within-team variance reflects higher LMX differentiation.



Individual Creativity

We used Farmer et al. (2003)’s 4-item creativity scale that has been used for Chinese employees. One sample item reads, “I seek new ideas and ways to solve problems” (1 = strongly disagree, 5 = strongly agree). Cronbach’s alpha was 0.830 for individual creativity.



Team Creativity

Team creativity was measured by four items from Shin and Zhou (2007). These items measured the extent to which a team produces novel and useful ideas. Consistent with previous studies (Ali et al., 2020), we ask team leader to report team creativity. Using a 5-point scale (1 = poorly; 5 = very much), the team leader rated the team in questions such as “How well does your team produce new ideas?” Cronbach’s alpha value was 0.889.



Control Variables

We controlled for alternative explanations by including individual and team level control variables. The literature suggested controlling for gender, age, and education level at the individual level (Amabile, 1988), and team’s tenure and size at the team level (Harrison et al., 2002).



Statistical Analysis

Given the multilevel nature of the data, we conducted hierarchical linear modeling (HLM) using HLM 6.02 to test the hypotheses. For cross-level relationships, we used two-level models with team members at level 1 and teams/leaders at level 2. To test the mediating role of TLMX, we applied the product of coefficients test recommended by previous research (MacKinnon et al., 2004).

In addition, we tested within-team agreement for abusive supervision and TLMX by computing with-group interrater agreement (Rwg). The mean values of Rwg for abusive supervision and TLMX were 0.921 and 0.905, respectively. After high levels of mean Rwg were identified for abusive supervision (0.921, range = 0.56–1) and TLMX (0.905, range = 0.51–1), we attempted to find how many teams had low Rwg. We found that 92% of the teams on abusive supervision and 93% of the teams on TLMX had an Rwg value higher than the 0.70 criterion (Gong et al., 2013). In addition, we examined between-group variability by calculating intra-class correlation ICC(1), and reliability of the mean ICC(2). The results supported the aggregation of abusive supervision to a team-level variable [ICC(1) = 0.230, ICC(2) = 0.622]. Meanwhile, ICC(1) was 0.250 and ICC(2) was 0.647 for TLMX. These values exceeded the levels for aggregation recommended by prior research (Gong et al., 2013). Therefore, we aggregated team members’ ratings of abusive supervision and LMX to the team level.



RESULTS


Descriptive Statistics

Table 1 shows the means, standard deviations, inter-correlations, and reliability coefficients of all the variables.


TABLE 1. Means, standard deviations, and correlations.
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Confirmatory Factor Analysis (CFA)

We conducted confirmatory factor analysis (CFA) to test the distinctiveness of the three self-reported variables, abusive supervision, LMX, and individual creativity. To achieve an optimal ratio of sample size to number of estimated parameters and avoid testing a too complex model, we combined items to create three indicators for each construct (Landis et al., 2000; Zhang et al., 2012). We developed a baseline three-factor model and four alternative models and then tested Chi-square differences to see which model was better (Anderson and Gerbing, 1988). As shown in Table 2, the hypothesized three-factor model exhibited a better fit to the data [χ2 = 39.51, df = 24, p < 0.001, RMSEA = 0.045, SRMR = 0.028, CFI = 0.99, NFI = 0.97, NNFI = 0.99] and had a significantly better fit than all of the four alternative models. Moreover, in our hypothesized three-factor model, all loadings were significant on their respective factors. The results suggested that the variables had satisfactory discriminant validity.


TABLE 2. Model fit indices for confirmatory factor analysis.
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Common Method Variance

Although we employed a multi-source survey to measure our variables (i.e., leaders and subordinates), team members’ ratings of abusive supervision, LMX, and creativity may suffer from common method bias. We applied Harman’s one-factor test (Podsakoff and Organ, 1986; Podsakoff et al., 2012) to examine possible common method variance. Three factors that account for 62.53% of variance were extracted and the first factor accounted for 26.08%. Thus, common method variance was not concern for our results.



Hypothesis Testing

Hypothesis 1a proposed that abusive supervision has an indirect negative relationship with team creativity through TLMX. Results showed that abusive supervision was significantly related to TLMX (β = −0.476, p < 0.001; see Model 1 in Table 3). TLMX was significantly related to team creativity (β = 0.506, p < 0.001; see Model 5 in Table 3). The bootstrapping test based on MacKinnon et al. (2004) procedure indicated that the indirect relationship that abusive supervision affects team creativity through TLMX was significant. The indirect effect was −0.276. In addition, the 95% confidence interval of the indirect relationship was [-0.606, −0.064], not containing zero. Thus, Hypothesis 1a was supported.


TABLE 3. Regression results for team-level analysis.

[image: Table 3]Hypothesis 1b proposed that abusive supervision has an indirect negative relationship with individual creativity through TLMX. As shown in Table 3, abusive supervision is negatively related to TLMX. Further, TLMX was significantly related to individual creativity (β = 0.732, p < 0.001; see Model 2 in Table 4). The bootstrapping test based on MacKinnon et al. (2004) procedure confirmed that the indirect relationship that abusive supervision affects individual creativity through TLMX was significant. For individual creativity, the 95% confidence interval of the indirect relationship was not containing zero. Therefore, Hypothesis 1b was supported.


TABLE 4. HLM results for cross-level analysis.

[image: Table 4]Hypothesis 2 proposed that DLMX moderates the relationship between abusive supervision and TLMX such that the negative relationship is lessened when DLMX is higher. Table 3 showed that the interaction between abusive supervision and DLMX significantly affected TLMX (β = 0.365, p < 0.01, see Model 3 in Table 3). We further plotted the simple slopes for the relationship between abusive supervision and TLMX under high (+ 1 s.d.) and low (−1 s.d.) levels of DLMX (Aiken et al., 1991). DLMX constrained the negative relationship between abusive supervision and TLMX (see Figure 3). The results of simple slope analysis (Aiken et al., 1991) showed that the relationship between abusive supervision and TLMX was significantly negative (simple slope = −0.372, p < 0.01) under high DLMX, and became stronger (simple slope = −0.763, p < 0.001) under low DLMX. Hence, Hypothesis 2 was supported.
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FIGURE 3. Interaction of abusive supervision and DLMX on TLMX.


Hypothesis 3a suggested that DLMX plays a moderating role on the relationship between TLMX and team creativity such that the positive relationship is lessened when DLMX is higher. We found that the interaction between TLMX and DLMX was negative and significant (β = −0.322, p < 0.01, see Model 7 of Table 3). The results of simple slope analysis (Aiken et al., 1991) revealed that the relationship between TLMX and team creativity was not significant (simple slope = 0.127, n.s) under high DLMX, and was positively significant (simple slope = 0.638, p < 0.001) under low DLMX (see Figure 4). Hence, Hypothesis 3a was supported.
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FIGURE 4. Interaction of TLMX and DLMX on team creativity.


Hypothesis 3b suggested that DLMX moderates the positive relationship between TLMX and individual creativity. To test the cross-level hypothesis, we used HLM. In this approach, we entered DLMX as a predictor of the intercept and TLMX-individual creativity slop, while controlled for team size and team tenure. As shown in Model 4 of Table 4, there was a non-significant interaction between TLMX and DLMX (β = −0.031, n.s). Further, DLMX did not moderate the positive relationship between TLMX and individual creativity in Figure 5. Thus, Hypothesis 3b was not supported.
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FIGURE 5. Interaction of TLMX and DLMX on individual creativity.




DISCUSSION AND CONCLUSION

The purpose of this study was to delineate the relationship between abusive supervision and creativity at both team and individual levels. Based on empirical data, we found that abusive supervision negatively affects TLMX, which in turn is positively related to team creativity and individual creativity. Furthermore, DLMX played a moderating role. When DLMX is higher, the negative relationship between abusive supervision and TLMX is lessened. In addition, DLMX exhibits a moderating role on the relationship between TLMX and team creativity, such that the positive relationship is lessened when DLMX is higher.


Theoretical Implications

This study extended previous scholarly findings on employee creativity at a single level. We examined both team creativity and individual creativity and described the mechanism through which abusive supervision affects creativity at these two levels. This study demonstrated that abusive supervision is related to both team creativity and individual creativity, and the relationships are both direct and indirect. Overall, this study offers new insight into LMX theory, multilevel theory of creativity, and abusive supervision.

It is worthwhile to highlight that the cross-level and team-level findings enrich the understanding about the consequences of abusive supervision. Different from Lee et al. (2013) who found an inverted U-shaped relationship between abusive supervision and employee creativity, this study showed that abusive supervision has negative linear relationships with both team creativity and individual creativity. Accentuating the team-level attributes of abusive supervision, our findings suggest that abusive supervision be better examined at multiple levels.

By integrating abusive supervision with LMX theory, this study regarded TLMX as a social exchange process linking behavioral antecedents and performance consequences. Given the novelty of the LMX approach to explaining creativity, little research has been done to empirically examine the underlying mechanisms. Based on well-rounded theory, we described the mechanism of how abusive supervision negatively and indirectly affects creativity through TLMX. Our empirical findings clearly answered the research call that “it would be worthwhile to test the mechanisms explaining how abusive supervision influences creative employee behaviors” (Lee et al., 2013, p. 730). As a contribution, this study offered a holistic view of the mediating role LMX takes.

Another major contribution is that we revealed the moderating role of DLMX. Our findings indicated that DLMX constrains the negative relationship between abusive supervision and TLMX (see Figures 2, 3). This finding echoed earlier studies (e.g., Li and Liao, 2014; Carnevale et al., 2019; Matta and Van Dyne, 2020). Our results suggest that when DLMX increases, the negative effect of abusive supervision will be lessened.

Another noteworthy finding is that TLMX has a weaker positive influence on team creativity under higher DLMX. Even though DLMX prompts employees to make social comparative evaluation, the social comparison process will harm team exchange process, such as information sharing (Hu et al., 2018). By examining the association between TLMX and DLMX, we were able to tease out which combinations are better suited for the promotion of creativity. Our findings indicate that the combination of a high level of TLMX and a low level of DLMX is the best circumstance for fostering team creativity. This finding provides rich insight to the research call that “further research is needed to identify contextual factors that moderate the relationship between abusive supervision and employee creativity” (Lee et al., 2013, p. 730). Moreover, our results showed that the moderating role of DLMX in TLMX-individual creativity relationship is not significant. As Matta and Van Dyne (2020) stated, “nearly all of the cross-level consequences of LMX differentiation are conditional” (p. 155).



Practical Implications

From a managerial perspective, the findings of this study point out the negative consequences of abusive supervision in the fields of new product development and innovation management. Our findings confirmed that abusive supervision is detrimental to both team creativity and individual creativity. Thus, the findings remind organizations that abusive supervision should be avoided wherever team leaders are given chances to do so. Concerned organizations should implement training programs to educate both team leaders and team members how to prevent the occurrence of abusive supervision.

Second, teams may employ TLMX to achieve better organizational outcomes within and beyond the context of creativity. TLMX can be utilized as a functional social exchange process between the team leader and the team members. Managers should pay attention to building high-quality relationships with their subordinates before any innovative task is initiated, especially in a guanxi society like China.

Finally, managers should not ignore DLMX as an important contextual factor in facilitating creativity. Under lower DLMX, the positive relationship between TLMX and creativity can be strengthened. Therefore, a culture of fairness, combined with leaders’ enhanced communication skills, can help promote creativity for teams.



Limitations and Future Research

This study is not without limitations. First, the cross-sectional research design limited the extent to which cause-effect relationships can be inferred from our findings. It is possible that abusive supervision at time 1 influences TLMX at time 2, which further enhances creativity at time 3. Therefore, a longitudinal study should be conducted to better analyze the chronological and sequential effects of abusive supervision on creativity.

Second, our study only focused on examining TLMX as a social exchange process linking abusive supervision and team creativity. Other potential team-based work processes, such as team learning and knowledge sharing, may have taken effects as well. Hence, future research should examine what roles other team processes play at the same time.

Third, we regarded abusive supervision as a team-level attribute by aggregating individual perception on abusive supervision. We did not test if the team leader’s self-rating of abusive supervision is consistent with the team members’ ratings. Therefore, for the purpose of verification and controlling social desirability, future research should consider the agreement or disagreement of abusive supervision between the team leader and the team members.

Lastly, this study was conducted in China, a country where individuals have relatively high power distance and high collectivism. This may limit our findings’ generalizability to teams in Western countries. Thus, future research may conduct cross-cultural comparisons to see if culture influences the relationships and parameters identified in this study.



DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author/s.



AUTHOR CONTRIBUTIONS

CH, LZ, and VW conceptualized the research idea. RT and JY collected and analyzed the data. CH wrote the initial draft of the manuscript. LZ reviewed and confirmed the final manuscript. All authors read and agreed to the published version of the manuscript.



FUNDING

This work was supported by the National Natural Science Foundation of China (Grant No. 71902126), Fundamental Research Funds for the Central Universities (Grant No. NS2020060), Ministry of Education Project of Humanities and Social Science (Grant No. 20YJC880026), and Project of Humanities and Social Science of Jiangsu Province (Grant No. 20GLC005).



REFERENCES

Aiken, L. S., West, S. G., and Reno, R. R. (1991). Multiple regression: Testing and interpreting interactions. Thousand Oaks: Sage.

Ali, A., Wang, H., and Johnson, R. E. (2020). Empirical analysis of shared leadership promotion and team creativity: An adaptive leadership perspective. J. Org. Behav. 41, 405–423. doi: 10.1002/job.2437

Amabile, T. M. (1988). A model of creativity and innovation in organizations. Res. Org. Behav. 10, 123–167.

Andressen, P., Konradt, U., and Neck, C. P. (2012). The relation between self-leadership and transformational leadership: Competing models and the moderating role of virtuality. J. Leadership Org. Studies 19, 68–82.

Anderson, J. C., and Gerbing, D. W. (1988). Structural equation modeling in practice: A review and recommended two-step approach. Psychol. Bull. 103, 411–423. doi: 10.1037/0033-2909.103.3.411

Bai, Y., Lin, L., and Li, P. P. (2016). How to enable employee creativity in a team context: A cross-level mediating process of transformational leadership. J. Business Res. 69, 3240–3250. doi: 10.1016/j.jbusres.2016.02.025

Boies, K., and Howell, J. M. (2006). Leader–member exchange in teams: An examination of the interaction between relationship differentiation and mean LMX in explaining team-level outcomes. Leadership Q. 17, 246–257. doi: 10.1016/j.leaqua.2006.02.004

Brislin, R. W. (1970). Back-translation for cross-cultural research. J. Cross-Cultural Psychol. 1, 185–216. doi: 10.1177/135910457000100301

Brislin, R. W. (1990). Applied cross-cultural psychology. Thousand Oaks: Sage publications.

Cai, Z., Parker, S. K., Chen, Z., and Lam, W. (2019). How does the social context fuel the proactive fire? A multilevel review and theoretical synthesis. J. Org. Behav. 40, 209–230. doi: 10.1002/job.2347

Carnevale, J. B., Huang, L., and Paterson, T. (2019). LMX-differentiation strengthens the prosocial consequences of leader humility: an identification and social exchange perspective. J. Business Res. 96, 287–296. doi: 10.1016/j.jbusres.2018.11.048

Easterby-Smith, M., and Malina, D. (1999). Cross-cultural collaborative research: Toward reflexivity. Acad. Manag. J. 42, 76–86. doi: 10.5465/256875

Erdogan, B., and Liden, R. C. (2002). “Social exchanges in the workplace: A review of recent development and future research directions in leader-member exchange theory,” in Leadership, eds L. L. Neider and C. A. Schriesheim (Greenwich, CT: Information Age Publishing), 65–114.

Farmer, S. M., Tierney, P., and Kung-Mcintyre, K. (2003). Employee creativity in Taiwan: An application of role identity theory. Acad. Manag. J. 46, 618–630.

Graen, G. B. (1976). “Role making processes within complex organizations,” in Handbook of industrial and organizational psychology, ed. M. D. Dunnette (Chicago, IL: Rand-McNally), 1201–1245.

Graen, G. B., and Uhl-Bien, M. (1995). Relationship-based approach to leadership: Development of leader-member exchange (LMX) theory of leadership over 25 years: Applying a multi-level multi-domain perspective. Leadership Q. 6, 219–247. doi: 10.1016/1048-9843(95)90036-5

Gong, Y., Kim, T. Y., Lee, D. R., and Zhu, J. (2013). A Multilevel Model of Team Goal Orientation, Information Exchange, and Creativity. Acad. Manag. J. 56, 827–851. doi: 10.5465/amj.2011.0177

Gu, J., Song, J., and Wu, J. (2016). Abusive supervision and employee creativity in China Departmental identification as mediator and face as moderator. Leadership Org. Dev. J. 37, 1187–1204. doi: 10.1108/lodj-02-2015-0021

Haggard, D. L., and Park, H. M. (2018). Perceived supervisor remorse, abusive supervision, and LMX. J. Org. Behav. 39, 1252–1267. doi: 10.1002/job.2285

Harris, T. B., Li, N., and Kirkman, B. L. (2014). Leader–member exchange (LMX) in context: How LMX differentiation and LMX relational separation attenuate LMX’s influence on OCB and turnover intention. Leadership Q. 25, 314–328.

Harrison, D. A., Price, K. H., Gavin, J. H., and Florey, A. T. (2002). Time, teams, and task performance: Changing effects of surface-and deep-level diversity on group functioning. Acad. Manag. J. 45, 1029–1045. doi: 10.5465/3069328

Hu, J., Erdogan, B., Jiang, K., Bauer, T. N., and Liu, S. (2018). Leader humility and team creativity: The role of team information sharing, psychological safety, and power distance. J. Appl. Psychol. 103, 313–323. doi: 10.1037/apl0000277

Hu, Q., Yao, J., and Zhang, Z. X. (2020). Selecting people based on person-organisation fit: Implications for intrateam trust and team performance. Hum. Resource Manag. J. 31:12299.

Javed, B., Fatima, T., Yasin, R. M., Jahanzeb, S., and Rawwas, M. Y. (2019). Impact of abusive supervision on deviant work behavior: The role of Islamic work ethic. Eur. Rev. 28, 221–233. doi: 10.1111/beer.12212

Kauppila, O. P. (2016). When and how does LMX differentiation influence followers’ work outcomes? The interactive roles of one’s own LMX status and organizational context. Person. Psychol. 69, 357–393. doi: 10.1111/peps.12110

Kirrane, M., Kilroy, S., Kidney, R., Flood, P. C., and Bauwens, R. (2019). The relationship between attachment style and creativity: The mediating roles of LMX and TMX. Eur. J. Work Org. Psychol. 28, 784–799. doi: 10.1080/1359432x.2019.1646247

Koh, D., Lee, K., and Joshi, K. (2019). Transformational leadership and creativity: A meta-analytic review and identification of an integrated model. Journal of Organizational Behavior 40, 625–650. doi: 10.1002/job.2355

Landis, R. S., Beal, D. J., and Tesluk, P. E. (2000). A comparison of approaches to forming composite measures in structural equation models. Org. Res. Methods 3, 186–207. doi: 10.1177/109442810032003

Le Blanc, P. M., González-Romá, V., and Wang, H. (2021). Charismatic leadership and work team innovative behavior: The role of team task interdependence and team potency. J.Business Psychol. 36, 333–346. doi: 10.1007/s10869-019-09663-6

Lee, S., Yun, S., and Srivastava, A. (2013). Evidence for a curvilinear relationship between abusive supervision and creativity in South Korea. Leadership Q. 24, 724–731. doi: 10.1016/j.leaqua.2013.07.002

Li, A. N., and Liao, H. (2014). How do leader–member exchange quality and differentiation affect performance in teams? An integrated multilevel dual process model. J. Appl. Psychol. 99, 847–866. doi: 10.1037/a0037233

Lian, H., Ferris, D. L., and Brown, D. J. (2012). Does taking the good with the bad make things worse? How abusive supervision and leader–member exchange interact to impact need satisfaction and organizational deviance. Org. Behav. Human Dec. Proc. 117, 41–52. doi: 10.1016/j.obhdp.2011.10.003

Liden, R. C., Erdogan, B., Wayne, S. J., and Sparrowe, R. T. (2006). Leader-member exchange, differentiation, and task interdependence: implications for individual and group performance. J. Org. Behav. 27, 723–746. doi: 10.1002/job.409

Lin, W., Ma, J., Zhang, Q., Li, J. C., and Jiang, F. (2018). How is benevolent leadership linked to employee creativity? The mediating role of leader–member exchange and the moderating role of power distance orientation. J. Business Ethic. 152, 1099–1115. doi: 10.1007/s10551-016-3314-4

Liu, D., Liao, H., and Loi, R. (2012). The dark side of leadership: A three-level investigation of the cascading effect of abusive supervision on employee creativity. Acad. Manag. J. 55, 1187–1212. doi: 10.5465/amj.2010.0400

Liu, W., Zhang, P., Liao, J., Hao, P., and Mao, J. (2016). Abusive supervision and employee creativity. Manag Decision 54, 130–147. doi: 10.1108/md-09-2013-0443

Mackey, J. D., Huang, L., and He, W. (2020). You abuse and i criticize: an ego depletion and leader–member exchange examination of abusive supervision and destructive voice. J. Business Ethic. 164, 579–591. doi: 10.1007/s10551-018-4024-x

MacKinnon, D. P., Lockwood, C. M., and Williams, J. (2004). Confidence limits for the indirect effect: Distribution of the product and resampling methods. Multivar. Behav. Res. 39, 99–128. doi: 10.1207/s15327906mbr3901_4

Martin, R., Thomas, G., Legood, A., and Dello Russo, S. (2018). Leader–member exchange (LMX) differentiation and work outcomes: Conceptual clarification and critical review. J. Org. Behav. 39, 151–168. doi: 10.1002/job.2202

Mathieu, J., Maynard, M. T., Rapp, T., and Gilson, L. (2008). Team effectiveness 1997-2007: A review of recent advancements and a glimpse into the future. J. Manag. 34, 410–476. doi: 10.1177/0149206308316061

Matta, F. K., and Van Dyne, L. (2020). Understanding the disparate behavioral consequences of LMX differentiation: The role of social comparison emotions. Acad. Manag. Rev. 45, 154–180. doi: 10.5465/amr.2016.0264

Murase, T., Carter, D. R., DeChurch, L. A., and Marks, M. A. (2014). Mind the gap: The role of leadership in multiteam system collective cognition. Leadership Q. 25, 972–986. doi: 10.1016/j.leaqua.2014.06.003

Oldham, G. R., and Cummings, A. (1996). Employee creativity: Personal and contextual factors at work. Acad. Manag. J. 39, 607–634. doi: 10.5465/256657

Pan, S. Y., and Lin, K. J. (2018). Who suffers when supervisors are unhappy? The roles of leader–member exchange and abusive supervision. J. Business Ethics 151, 799–811. doi: 10.1007/s10551-016-3247-y

Pan, W., Sun, L. Y., and Chow, I. H. S. (2012). Leader-member exchange and employee creativity: Test of a multilevel moderated mediation model. Human Perform. 25, 432–451. doi: 10.1080/08959285.2012.721833

Podsakoff, P. M., MacKenzie, S. B., and Podsakoff, N. P. (2012). Sources of method bias in social science research and recommendations on how to control it. Annu. Rev. Psychol. 63, 539–569. doi: 10.1146/annurev-psych-120710-100452

Podsakoff, P. M., and Organ, D. W. (1986). Self-reports in organizational research: Problems and prospects. J. Manag. 12, 531–544. doi: 10.1177/014920638601200408

Shalley, C. E., Gilson, L. L., and Blum, T. C. (2009). Interactive effects of growth need strength, work context, and job complexity on self-reported creative performance. Acad. Manag. J. 52, 489–505. doi: 10.5465/amj.2009.41330806

Shalley, C. E., Zhou, J., and Oldham, G. R. (2004). The effects of personal and contextual characteristics on creativity: Where should we go from here? J. Manag. 30, 933–958. doi: 10.1016/j.jm.2004.06.007

Shen, C., Yang, J., and Hu, S. (2020). Combined Effect of Abusive Supervision and Abusive Supervision Climate on Employee Creativity: A Moderated Mediation Model. Front. Psychol. 11:1175. doi: 10.3389/fpsyg.2020.01175.

Shen, C., Zhang, Y., Yang, J., and Liu, S. (in press). Abusive supervision and employee creativity: a moderated mediation model. Leadership Org. Dev. J. 41, 193–207. doi: 10.1108/lodj-03-2019-0146

Shin, S. J., and Zhou, J. (2007). When is educational specialization heterogeneity related to creativity in research and development teams? Transformational leadership as a moderator. J. Appl. Psychol. 92, 1709–1721. doi: 10.1037/0021-9010.92.6.1709

Somech, A., Desivilya, H. S., and Lidogoster, H. (2009). Team conflict management and team effectiveness: The effects of task interdependence and team identification. J. Org. Behav. 30, 359–378. doi: 10.1002/job.537

Sui, Y., Wang, H., Kirkman, B. L., and Li, N. (2016). Understanding the curvilinear relationships between LMX differentiation and team coordination and performance. Person. Psychol. 69, 559–597. doi: 10.1111/peps.12115

Tepper, B. J. (2000). Consequences of abusive supervision. Acad. Manag. J. 43, 178–190. doi: 10.5465/1556375

Tepper, B. J. (2007). Abusive supervision in work organizations: Review, synthesis, and research agenda. J. Manag. 33, 261–289. doi: 10.1177/0149206307300812

Tepper, B. J., Carr, J. C., Breaux, D. M., Geider, S., Hu, C., and Hua, W. (2009). Abusive supervision, intentions to quit, and employees’ workplace deviance: A power/dependence analysis. Org. Behav. Human Dec. Proc. 109, 156–167. doi: 10.1016/j.obhdp.2009.03.004

Tierney, P., Farmer, S. M., and Graen, G. B. (1999). An examination of leadership and employee creativity: the relevance of traits and relationships. Personnel Psychol. 52, 591–620. doi: 10.1111/j.1744-6570.1999.tb00173.x

Wang, P., and Rode, J. C. (2010). Transformational leadership and follower creativity: The moderating effects of identification with leader and organizational climate. Human Relat. 63, 1105–1128. doi: 10.1177/0018726709354132

Wu, J. B., Tsui, A. S., and Kinicki, R. J. (2010). Consequences of differentiated leadership in groups. Acad. Manag. J. 53, 90–106. doi: 10.5465/amj.2010.48037079

Xu, A. J., Loi, R., and Lam, L. W. (2015). The bad boss takes it all: How abusive supervision and leader–member exchange interact to influence employee silence. Leadership Q. 26, 763–774. doi: 10.1016/j.leaqua.2015.03.002

Xu, E., Huang, X., Lam, C. K., and Miao, Q. (2012). Abusive supervision and work behaviors: The mediating role of LMX. J. Org. Behav. 33, 531–543. doi: 10.1002/job.768

Zhang, H., Kwan, H. K., Zhang, X., and Wu, L. Z. (2014). High core self-evaluators maintain creativity: A motivational model of abusive supervision. J. Manag. 40, 1151–1174. doi: 10.1177/0149206312460681

Zhang, Z., Wang, M. O., and Shi, J. (2012). Leader-follower congruence in proactive personality and work outcomes: The mediating role of leader-member exchange. Acad. Manag. J. 55, 111–130. doi: 10.5465/amj.2009.0865

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2021 He, Teng, Zhou, Wang and Yuan. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpsyg-12-647169-t002.jpg
Model %2

1. Hypothesized three-factor model 39.51

2. Two-factor model (LMX and CR are combined) 293.92
3. Two-factor model (AS and CR are combined) 455.39
4. Two-factor model (AS and LMX are combined) 652.87
5. Single-factor model 989.01

df

24
26
26
26
27

Ay 2 (A df)

254.41 (2)
415.88 (2)
613.36 (2)
949.50 (3)

RMSEA

0.045
0.178
0.226
0.273
0.332

SRMR

0.028
0.110
0.180
0.190
0.200

CFI

0.99
0.89
0.83
0.74
0.55

NFI

0.97
0.88
0.82
0.73
0.54

NNFI

0.99
0.84
0.77
0.64
0.40

N = 319. In calculating the correlations, we disaggregated the value of team member ratings of abusive supervision and LMX (TLMX/DLMX) to individual level. AS, abusive
supervision; LMX, leader-member exchange; CR, individual creativity; RMSEA, root mean square error of approximation; SRMR, standardized root square residual; CFl,
comparative fit index; NFI, Normed fit index; NNFI, Non-Normed fit index. All Ax2 are significant at p < 0.001.





OPS/images/fpsyg-12-647169-t003.jpg
Level and variables TLMX Team creativity

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9
Level 2
Team size 0.038 0.000 0.090 0.165 0.146 0.136 0.119 0.165 0.144
Team tenure 0.017 0.009 —0.008 —0.084 —0.088 —0.090 —0.143 —0.081 —0.091
AS —0.476"* —0.402** —0.588* —0.158* 0.107
TLMX 0.506™** 0.477* 0.382** 0.557
DLMX —0.262* —0.281* —0.080 —0.143
Interaction item
AS*DLMX 0.365"
TLMX*DLMX —0.322**
R? 0.228 0.289 0.377 0.034 0.290 0.295 0.387 0.059 0.299
AR? 0.228 0.062 0.087 0.034 0.256 0.005 0.092 0.025 0.240
F 6.584™ 8715 7.858"* 1.185 9.113™ 6.910"* 8.217* 2.228" 7.026"*
AF 6.584* 5.719* 9.122* 1.185 24 162 0.503 9.771* 1.779* 22.584**

N (leader/team) = 71. AS, abusive supervision; TLMX, team-level leader-member exchange; DLMX, LMX differentiation. *p < 0.05; *p < 0.01; **p < 0.001.





OPS/images/fpsyg-12-647169-t001.jpg
Variables

Individual-level variables
1. Gender

2. Age

3. Education level

4. LMX

5. Individual creativity
Team-level variables
1. Team size

2. Team tenure

3. Abusive supervision
4. TLMX

5. DLMX

6. Team creativity

N (subordinate) = 319, N (leader/team) = 71. Reliabilities are in parentheses on the diagonal. *p < 0.05; *p < 0.01; **p < 0.001.

Mean

3.729
3.832

1.277
3.728
0.368
3.603

SD

0.546
0.573

0.395
0.344
0.235
0.408

0.102
0.008
0.073
0.175"

0.026
0.001
0.038
—0.146
0.163

—0.189*
—0.034
—0.024

0.018
0.010
—0.029
—0.080

—0.069
—0.001

—0.475"
0.280"
—0.159*

(0.888)
0.423

—0.375"
0.511

(0.830)

—0.276*

(0.889)





OPS/images/fpsyg-12-647169-t004.jpg
Level and variables Individual creativity (DV)

Model 1 Model 2 Model 3 Model 4

Level 1

Gender? 0.178* 0.169* 0.169* 0.191*
Age 0.011 0.014 0.013 0.015
Education level 0.056 0.049 0.051 0.039
LMX 0.236™ 0.235* 0.238 0.235"
Level 2

Team size® 0.092* 0.079** 0.079** 0.078*
Team tenure 0.003 —0.005 —0.004 —0.011
Abusive supervision —0.239* 0.063

TLMX D731 0.6g7e 0.67 12
DLMX —0.005
Interaction item

TLMX*DLMX —0.031

aN (subordinate) = 319. PN (leader/team) = 71. *p < 0.05; **p < 0.01; **p < 0.001.
All coefficients in this table are unstandardized regression coefficients.





OPS/images/cross.jpg
3,

i





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Abusive Supervision, Leader-Member Exchange, and Creativity: A Multilevel Examination



		INTRODUCTION



		THEORETICAL FRAMEWORK AND HYPOTHESES



		Abusive Supervision, Team-Level Leader-Member Exchange, and Creativity



		Abusive Supervision and Team-Level Leader-Member Exchange



		Team-Level Leader-Member Exchange and Creativity







		Moderating Role of LMX Differentiation







		MATERIALS AND METHODS



		Sample and Procedures



		Measures



		Abusive Supervision



		TLMX and DLMX



		Individual Creativity



		Team Creativity



		Control Variables







		Statistical Analysis







		RESULTS



		Descriptive Statistics



		Confirmatory Factor Analysis (CFA)



		Common Method Variance



		Hypothesis Testing







		DISCUSSION AND CONCLUSION



		Theoretical Implications



		Practical Implications



		Limitations and Future Research







		DATA AVAILABILITY STATEMENT



		AUTHOR CONTRIBUTIONS



		FUNDING



		REFERENCES

















OPS/images/cover.jpg
frontiers
in Psychology

Abusive Supervision,
Leader-Member Exchange, and
Creativity: A Multilevel
Examination





OPS/images/fpsyg-12-647169-g001.jpg
Team Level /_\

LMX
Differentiation

( AbuS}v.e Team—level Team Creativi ty>
Supervision ) i : i\ |

Individual

Creativity

\\\///

Individual Level






OPS/images/fpsyg-12-647169-g002.jpg
Low AS

><

=

= Medium Medium
< TLMX TLMX

2

><

=

= Low TLMX
=

S

High AS









OPS/images/logo.jpg
’ frontiers
in Psychology





OPS/images/fpsyg-12-647169-g003.jpg
TLMX

—e— Low DLMX
—a-—High DLMX

Low AS HighAS





OPS/images/fpsyg-12-647169-g004.jpg
=
an
|

—
|

team creativity

©
a
|

—e— Low DLMX
—-#--High DLMX

Low TLMX

High TLMX






OPS/images/fpsyg-12-647169-g005.jpg
—

individual creativity

o

1D

1B

—e— Low DLMX

Low TLMX

High TLMX






