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Background: Creative deviance is key to producing breakthrough innovations and maintaining core competencies for a team. In contrast, intra-team co-opetition, an important influence on the allocation of team resources, may affect employees' creative deviance.

Methods: This study analyzed the impact mechanism of intra-team co-opetition on employee creative deviance based on the conservation of resources theory. We collected data from 205 employees in scenario experiment and 354 employees in the questionnaire.

Results: The findings of polynomial regression and response surface analysis indicate that consistency in competition and cooperation within teams can lead to lesser knowledge power loss. When competition and cooperation levels within teams are inconsistent, they may not be able to attain their intended results. Furthermore, we found that when competition and cooperation levels within teams are inconsistent, knowledge power loss in the “low competition-high cooperation” combination was lower than the “high competition-low cooperation” combination. Thus, knowledge power loss can mediate between intra-team co-opetition and employee creative deviance.

Conclusion: This study reveals the micro-mechanism of different combinations of co-opetition within the team, enriches the research results in the field of co-opetition and creative deviance, and provides reference for promoting team innovation performance and emerging more breakthrough innovation achievements.
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Introduction

Today's rapidly evolving digital landscape characterized by disruptive technologies and shifting market dynamics, enterprises face unprecedented pressure. In order to enhance their core competitiveness and maintain their market position, enterprises must adopt a strategy of innovation. This entails actively promoting and encouraging employees to propose and implement innovative ideas (Anderson et al., 2014). Nevertheless, a persistent managerial dilemma arises: While formal innovation channels are essential, they often prove insufficient (Yang et al., 2024). When employees passionately believe in the value of an idea that falls outside these sanctioned pathways or faces bureaucratic inertia, they may find themselves at a crossroads. Faced with this innovation impasse, some employees feel compelled to transcend the conventional boundaries of their role and organizational norms in order to pursue their novel ideas-a phenomenon known as creative deviance (Criscuolo et al., 2014). Although creative deviance may waste valuable employee work time and resources, and even cause project delays, it can be highly beneficial for the emergence of breakthrough achievements (Globocnik and Salomo, 2015; Shukla and Kark, 2020). It has been demonstrated that creative deviance by employees is a prevalent phenomenon. It is therefore of great theoretical and practical significance to undertake a detailed examination of the mechanisms that drive employee creative deviance.

Creative deviance is defined as individual behaviors that are characterized by spontaneity. To date, academics have extensively addressed the organizational, leadership, and individual levels in dissecting the antecedents of employee creative deviance. However, research at the team level has been slightly underdeveloped (Augsdörfer, 2004; Chen and Hou, 2016; Kumar et al., 2024). Given their close interaction, teams are more likely to stimulate or constrain creative deviance among employees than other forms of workplace organization (Zhu et al., 2018; Zhang and Pan, 2022). Currently, research has only explored the impact of work control and other factors on creative deviance at the team level, starting from the perspective of rebellion of creative deviance (e.g., Du and Chen, 2019; Wang et al., 2019; Globocnik et al., 2022). However, a resource-based perspective on the antecedents of creative deviance remains underexplored. Given that creative deviance is characterized by defiance, secrecy, and high risk, sufficient resource backing is a prerequisite for such behavior. Employees' perceptions of resource gain or loss significantly influence their motivation to engage in deviant innovation. Empirical evidence suggests that the co-opetitive relationships within teams are a critical determinant of team innovation performance. The intra-team co-opetition shapes members' resource perceptions, which can serve as an effective strategy to encourage creative deviance (Avital and Singh, 2011; Ramírez-López et al., 2021).

Intra-team co-opetitive relationship can be defined as a relationship in which members of a team engage in both cooperative and competitive behaviors with one another in pursuit of shared task goals and limited resources within the team. On the one hand, a balance between competition and cooperation increases the success rate of employees in accomplishing creative deviance and producing successful outputs (Park et al., 2014). On the other hand, collaborating with competitors carries the risk of having ideas or results appropriated by the other party, making reports to superiors, and making it difficult to sustain the completion of creative deviance (Gnyawali and Park, 2011). However, the above conclusions are inevitably biased. The reason for this is that the above studies do not take into account the diversity in the intensity of competition and cooperation within teams. The intensity of competition and cooperation within a team varies from high to low and combines with each other to form four types of “co-opetition” relationships. At the same time, different “co-opetition” relationships can have significantly different effects on team members' behavioral patterns (Ramírez-López et al., 2021), including creative deviance. Therefore, it remains to be further explored how intra-team co-opetition affects creative deviance.

Employee knowledge represents a significant work resource, employee creative deviance cannot be separated from the acquisition, expansion, processing and application of knowledge. The examination of the relationship between co-opetition and creative deviance from a resource-based perspective not only transcends the limitations of conventional macro-level approaches focused on value re-creation, but also enables a more nuanced, micro-level investigation (George et al., 2014). The theory of resource conservation posits that employees perceive the risk of resource loss to be greater than the risk of resource gain (Hobfoll, 2001). In a context where competition and cooperation coexist within a team, employees inevitably share knowledge with their colleagues to achieve common task goals. However, the knowledge sharing process diminishes employees' control over their knowledge. Such knowledge power loss may itself be accompanied by concerns about resource depletion, thus reducing their willingness to engage in potentially high-risk behaviors (such as creative deviance). This study specifically focuses on the knowledge power loss as a key mechanism. Knowledge power loss is the fear of losing the unique value of one's knowledge, the exclusivity of knowledge, and the organizational power on which one's knowledge is based to gain the respect of others, as a result of sharing knowledge with one's colleagues. It weakens the individual's negotiating position, decision-making authority, or access to future opportunities (Li and Liu, 2014). Based on the aforementioned theoretical perspective and analysis, this study aims to explore how competitive and cooperative relationships within teams influence employees' creative deviance, with the role of knowledge power loss serving as a key entry point for understanding this process.

In light of the aforementioned analysis, this paper seeks to examine the role of intra-team co-opetition in influencing employees' creative deviance, with a particular focus on the mediating effect of loss of knowledge power as a function of resource conservation theory. We expanded our research on the antecedents of creative deviance from the team level. Our objective is to contribute to the research on creative deviance and to facilitate the emergence of more breakthrough achievements and promote innovative management practices within organizations. Besides, we employ polynomial regression and response surface analysis to obtain a comprehensive understanding of the interaction processes and micro-mechanisms between intra-team co-opetition. This enriches Intra-team co-opetition A more in-depth explanation of how to improve individual behavior at the micro level, and helps to accurately describe the mechanism and boundary conditions of the impact of Intra-team co-opetition on creative deviance, making an important contribution to unlocking the black box.



Theoretical basis and research hypothesis


Intra-team co-opetition and knowledge power loss

According to the conservation of resources theory, resources are beneficial abilities or tools used to achieve goals; knowledge is considered one of these resources. Critically, within organizational contexts, knowledge often translates into power-the ability to influence others, secure valuable tasks, or access further opportunities, making it a particularly significant resource. Knowledge power derives from its scarcity, value, and the individual's control over it. When under stress, people will do everything possible to conserve their resources. Surplus and deficit resources impact individuals in different ways. People who feel under-resourced are more vulnerable to resource loss. This initial loss can lead to future losses, creating a “loss spiral”. Knowledge power loss thus becomes a key mechanism through which the initial resource loss triggers the “loss spiral.” In contrast, sufficient resources can enhance an employee's perception of resource access, leading to future gains and a “gain spiral” (Hobfoll, 1989, 2001).

In scenarios with consistent intra-team co-opetition, two combinations of “high-high” and “low-low” intra-team co-opetition may occur. In “high-high” team, intense competition makes members vulnerable to resource threats. Collaborative networks are the most effective means of acquiring, maintaining, and multiplying resources, thereby effectively countering such threats. While knowledge sharing may result in the loss of uniqueness, collaborative networks serve as a powerful buffer against individual resource losses. Members leverage resource integration and mutual benefit mechanisms to effectively transform the fear of individual losses triggered by competition into confidence in collective resource gains. ultimately leading to a reduction in members' sense of knowledge power loss (Hobfoll, 2001; Hakanen et al., 2008).

In contrast, in a low-competition, low-cooperation environment, low competitiveness eliminates resource-draining sources such as intense substitution threats and performance comparisons. Team members do not need to expend psychological resources (such as energy and focus) to defend against competitive threats or utilize unique knowledge to maintain their status or competitive advantage. Low cooperation implies low task interdependence among members, reducing the value of individual knowledge resources to others. Members tend to assess their existing knowledge resources as “sufficient” and “secure.” Therefore, employees are less likely to feel a loss of knowledge power. Thus, in a “low competition, low cooperation” environment, members perceive their knowledge resources as relatively abundant and less susceptible to challenge, leading to a decrease in the sense of knowledge power loss (Hobfoll, 1989; Pereira and Mohiya, 2021).

With the vast growth of individual considerations regarding territorial boundaries, the positive aspects of co-opetition among team members can become imbalanced (Huang et al., 2015). Competition and cooperation are contradictory yet coexisting relationships. Under the pressure of such relationships, when the intra-team co-opetition level is inconsistent, individuals may abandon cooperation and turn to competition to protect their interests and power or retain cooperation to maximize mutual goals. This inconsistent co-opetition relationship can cause varying individual perceptions regarding the limited resources and power within the team. When team competition is stronger, individuals are likelier to preserve constructive resources that aid their development. Their worries and fears over losing knowledge power will be greater. When team cooperation is stronger, individuals are likelier to share their knowledge with others to generate more resources and a “gain spiral.” However, their sense of knowledge power loss will still be at a high level. Therefore, when there is more consistency and intra-team co-opetition, competition, and cooperation are more balanced, employees feel less like they are losing knowledge power. As such, the present study offers the following hypothesis:

H1a. The more consistent the intra-team co-opetition, the lower the knowledge power loss.

High cooperation fosters dense collaborative networks, which act as collective resource reservoirs (Hobfoll, 2001; Hakanen et al., 2008). When individuals face competitive pressures, they can leverage these networks. Sharing knowledge, rather than being perceived solely as a loss of individual uniqueness, becomes an investment into the “shared pool”. This pool enriched by contributions from others, offers access to a broader, more diverse set of resources such as complementary knowledge, skills, social support and opportunities, than any individual possesses alone (Das and Teng, 2000; Ritala and Hurmelinna-Laukkanen, 2013). Based on the “gain spiral” of the conservation of resource theory (Hobfoll, 2001) is activated: individuals invest their unique knowledge expecting and receiving reciprocal or collective gains that exceed the perceived cost of sharing. This transforms the fear of individual loss triggered by competition into confidence in collective gain. The perceived value and security of their overall resource portfolio increase, significantly mitigating the sense of net knowledge power loss.

In contrast, the “low-low” co-opetition configuration, while characterized by lower immediate threat perception due to the absence of intense competition (Hobfoll, 1989; Yu, 2019), also features low cooperation and thus minimal resource exchange or integration. The perceived “sufficiency” and “security” of individual knowledge resources stem largely from stasis and lack of challenge or demand. There is little impetus or mechanism for resource investment or significant gain. Resources remain largely isolated and dormant. While this avoids the acute threat-induced “loss spiral” associated with high competition without cooperation, it also fails to generate the dynamic resource gains and collective security inherent in the “high-high” synergy. The sense of knowledge power loss is low primarily because the knowledge resource is neither highly valued by others nor under active threat. It represents a state of resource equilibrium, but one with lower potential for growth and resilience compared to the gain spirals enabled by high co-opetition (Renzl, 2008; Ghobad and D'Ambra, 2013). Based on the above analysis, this paper puts forward the following hypothesis:

H1b. “High-high” combinations negatively impact knowledge power loss more than “low-low” combinations based on consistent intra-team co-opetition.

Excluding cases where intra-team co-opetition relationships are consistent, we next explore contexts where intra-team co-opetition relationships are inconsistent. Employees' knowledge power loss can be triggered by a lack of precise understanding regarding the value of shared knowledge by others or organizations in addition to a lack of trust among colleagues (Renzl, 2008; Li and Liu, 2014). The conservation of resource theory implies that employees in a low-competition and high-cooperation environment can build a positive, mutually beneficial organizational culture. This can mitigate resource loss and reduce the threat of losing future resources while effectively alleviating the “loss spiral.” By considering trust among colleagues as a valued resource, employees can establish more benefits for themselves, retain their knowledge, foster knowledge-sharing, and enhance communication within the team. This, in turn, can decrease the degree of knowledge power loss (Lazarus, 1991). On the other hand, according to the conservation of research theory, employees in a high-competition, low-cooperation environment will try to retain or obtain resources to meet their goals and achieve results. As these employees may be anxious, others may be seen as competitors in the race for resources. Employees might use team resources for their own benefit, where colleague trust is no longer a priority. Employees might make negative judgments about their colleagues' behavior (Sun et al., 2021), decreasing their willingness to share knowledge. Their fear of knowledge power loss will be greater as a result. Thus, the present study developed the following hypothesis:

H1c. When intra-team competition and intra-team cooperation levels are inconsistent, knowledge power loss will be lower in the low competition-high cooperation environment than the high competition-low cooperation environment.



The mediating role of knowledge power loss

Creative deviance can be initiated by individual employees who discretely engage in bottom-up, non-procedural innovative work for the company's benefit without formal authorization from management (Criscuolo et al., 2014). Based on the conservation of resource theory, individuals within an organization actively obtain, conserve, protect, and develop self-interested resources. They also react psychologically and behaviorally to resource additions and losses (Hobfoll, 1989). However, even though knowledge is a valued resource, employees do not necessarily rely on or maintain it to the same degree. The unequal dependence and maintenance can lead to power imbalances within an organization. Thus, there will be differences in the type and amount of knowledge resources of employees within the team, leading to potential knowledge differences and a power imbalance (Shi et al., 2021).

Studies suggest that a sense of power affects an individual's creative deviance (Wulani and Junaedi, 2021; Wang and Yu, 2022). Knowledge power loss erodes employees' belief in the unique value of their insights, undermining the core justification for defying norms (Mainemelis, 2010). Without confidence in their knowledge's competitive edge, they anticipate higher rejection of unauthorized ideas, deterring deviance. At the same time, Employees perceiving knowledge power loss view creative deviance-requiring significant cognitive/social resources-as a catastrophic risk. Potential failure could accelerate resource depletion (e.g., reputational damage), forcing strict adherence to sanctioned procedures. Besides, knowledge is tied to professional identity (Galinsky et al., 2003; Olckers and Van Zyl, 2019), its loss triggers identity threat. Employees redirect energy from proactive innovation to protecting remaining resources, depleting motivation for high-risk creative deviance. Thus, the level of knowledge power loss is high, and they will not continue secretly engaging in creative deviance due to potential risk.

Based on hypotheses 1b and 1c, consistent intra-team co-opetition with “high competition-high cooperation” and inconsistent intra-team co-opetition with “low competition-high cooperation” can cause lower knowledge power loss. The negative impact on knowledge power loss is more significant in the “high-competition-low cooperation” environment. Higher levels of knowledge power loss led to decreased creative deviance. The present study proposes that knowledge power loss mediates the relationship between intra-team co-opetition and employee creative deviance. In summary, the specific theoretical model diagram is shown in Figure 1.
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FIGURE 1
 Theoretical model.


H2. Knowledge power loss mediates the relationship between intra-team co-opetition and employee creative deviance.




Research methodology and data analysis


Study 1: scenario experiment
 
Experimental context development

This study used a two (intra-team competition: high vs. low) and two (intra-team cooperation: high vs. low) between-subjects design. We combined variable definitions, measurement scales, and descriptions of circumstances used in existing experimental studies to manipulate distinct levels of intra-team competition and intra-team cooperation. First, we introduced subjects to the work scenario based on the following description: “You have worked at Kanben for 3 years in a clothing sales company, specifically in the market research department. Your main responsibility is to draft market research reports with your colleagues. In the past 2 months, your department head, Manager Wang, assigned you to complete a survey on the user experience of a new shirt in location A”.

Next, subjects successively read descriptions involving intra-team competition and intra-team cooperation. The intra-team rivalry and cooperation script was based on the scale developed by Baruch and Lin (2012). Since it is challenging to manipulate high and low competitiveness in the same context, the present study developed manipulation scripts of varying intensities for intra-team competitiveness. The experimental materials are in the Appendix A.



Response scale

The first part of the response scale measured whether subjects correctly assessed the intra-team competition and intra-team cooperation stimuli, with three items measuring intra-team competition (e.g., “Our team members have a “win-lose” relationship”) and three items measuring intra-team cooperation (e.g., “Our team members seek compatible attitude in terms of teamwork”). We utilized three items to measure intra-team cooperation (e.g., “Our team members seek compatible attitude in terms of teamwork”). This study measured intra-team competition and intra-team cooperation using a 5-point Likert scale (1 = “completely disagree” and 5 = “completely agree”). Cronbach's alpha for the intra-team competition Scale was 0.943, and the intra-team cooperation scale was 0.898.

The second part of the response scale measured knowledge power loss. This study used the scale developed by Kankanhalli et al. (2005) with four items (e.g., “Sharing my knowledge through EKRs (lectronic knowledge repositories) makes me lose my unique value in the organization”) and a Cronbach's alpha for the knowledge power loss was 0.934.

The third part of the response scale measured creative deviance. This study developed the following scenario based on Criscuolo et al.'s (2014) scale: “Through a user experience survey in location A, you learned that most purchasers in location A thought that the shirt collar in your new product was too large and hoped that it could be improved. You report this finding to Manager Wang. He responds that a professional designer developed the shirt; the user's dissatisfaction may be due to regional cultural influences, so not to worry about it. You later learned about the shirt collar design and concluded that the collar was indeed incorrectly designed.” Following the scenario, we asked the subjects to answer three questions: (1) “I have the flexibility to work my way around my official work plan, digging into new potentially valuable business opportunities.” The Cronbach's alpha for this scale was 0.809.

Finally, this study asked subjects to provide demographic information regarding gender, age, education, and years of employment.



Attention test

To determine whether subjects responded carefully, this study used two attention test items for screening. Specifically, we asked subjects to select either “yes” or “no.” The two items were “Your supervisor is Manager Zhang” and “Your department is the marketing department.”



Main flow and experiment structure

This contextual experiment prompted the subjects to read the instruction materials carefully and thoughtfully. After reading the materials, we asked the respondents to imagine that they were the protagonists in the scenario and to answer the experimental questions based on their true feelings. We randomly distributed the contextual experiment's four scenarios. The four scenarios corresponded to “high-high,” “high-low,” “low-high” and “low-low” attributes of the team's competitive relationship. The number of subjects in the four scenarios was as follows: (1) “high-high,”: 38 participants; (2) “high-low,”: 62 participants; (3) “low-high”: 53 participants; (4) “low-low”: 52 participants.



Experimental results
 
Experimental manipulation check

The present study first determined whether the manipulations of intra-team competition and intra-team cooperation were valid. Regarding intra-team competition manipulation, subjects' perceptions of the intra-team competition were significantly higher in the high intra-team competition group than in the low intra-team competition group (M HighIntra − teamCompetition = 4.443, SD = 0.457, M LowIntra − teamCompetition = 2.092, SD = 325, t (178) = 42.257, p < 0.001). Regarding intra-team cooperation manipulation, subjects' perceptions of the organized competitive environment were significantly higher within the high intra-team cooperation group. Further, the subjects' perceptions of an organizationally competitive environment were significantly higher than within the low intra-team cooperation group [M highintra − teamcooperation= 4.054, SD = 0.549, M lowintra − teamcooperation= 2.216, SD=0.603, t(203) = 22.552, p < 0.001]. Therefore, the study findings were valid regarding the manipulation of intra-team competition and intra-team cooperation.



Confirmatory factor analyses

We further conducted a validated factor analysis to test the discriminant validity of the collected data using Mplus software. Each model's specific fit indices are presented in the Table 1 below. This table shows that the best fit was the four models (χ2/df = 1.04, CFI = 0.999, TLI = 0.998, SRMR = 0.014, RMSEA = 0.031). Where χ2/df was < 3, CFI and TLI were more significant than 0.9, SRMR was < 0.05, and RMSEA was < 0.08, which meets the study criteria.

TABLE 1  Results of confirmatory factor analysis (N = 205).


	Variables
	Factor structure
	χ2/df
	CFI
	TLI
	RMSEA
	SRMR





	Four-factor model
	X; Y; M; Z
	1.04
	0.999
	0.998
	0.014
	0.031



	Three-factor model
	X+Y; M; Z
	7.162
	0.803
	0.752
	0.173
	0.134



	Two-factor model
	X+Y+M; Z
	17.722
	0.447
	0.326
	0.286
	0.234



	One-factor model
	X+Y+M+Z
	20.412
	0.348
	0.218
	0.308
	0.253




X, intra-team competition; Y, intra-team cooperation; M, knowledgeable power loss; Z, creative deviance; and “+” represents merging between variables.





Descriptive statistics and correlation analysis

This experiment analyzed each variable's descriptive statistics and correlation coefficients using SPSS 26.0. The results are presented in the table below. The descriptive statistics and correlation analysis results of the research variables in Study 1 are shown in Table 2. Table 2 indicates that intra-team cooperation and knowledge power loss were positively correlated (γ = 0.025, p < 0.05), intra-team competition and knowledge power loss were significantly negatively correlated (γ = −0.326, p < 0.01), and knowledge power loss and creative deviance were significantly negatively correlated (γ = −0.335, p < 0.01).

TABLE 2  Descriptive statistics and correlation analysis (N = 205).


	Variables
	Mean
	SD
	1
	2
	3





	1. Intra-team competition
	3.240
	1.242
	
	
	



	2. Intra-team cooperation
	3.033
	1.083
	−0.101**
	
	



	3. Knowledge power loss
	2.918
	0.084
	−0.326**
	0.025*
	



	4. Creative deviance
	3.257
	0.054
	−0.225**
	0.192**
	−0.335**




**p < 0.01; *p < 0.05.





Hypothesis testing

The hypothesis testing session of this study followed the recommendations of Edwards and Parry (1993) and used polynomial regression analysis and response surface analysis to test the hypotheses. The formula for polynomial regression is as follows:

M=b0+b1X+b2Y+bX32+b4(X×Y)+bY52 +e

Where M represents the mediating variable (knowledge power loss), X is intra-team competition, Y represents intra-team cooperation, X2 is the squared term of intra-team competition, X × Y is the cross-multiplier of intra-team competition and intra-team cooperation, Y2 denotes the squared term of intra-team cooperation, b1–b5 represent the regression coefficients, and e represents the regression equation residuals.

The results of the polynomial regression in Study 1 are presented in Table 3. We performed response surface analyses on the models that included the mediating variables, as shown in Figure 2.

TABLE 3  Polynomial regression analysis (N = 205).


	Research variables
	Knowledgeable power loss
	Creative deviance



	Model 1
	Model 2
	Model 3





	Intercept
	
	0.043
	0.037
	−0.399



	Control variable
	
	
	
	



	
	c1
	−0.033
	−0.024
	0.219



	
	c2
	0.147
	0.079
	−0.045



	
	c3
	−0.04
	−0.018
	0.043



	Variables
	c4
	−0.116
	−0.079
	0.01



	Intercept
	ZX
	
	−0.356***
	−0.459***



	
	ZY
	
	−0.048
	0.135*



	
	X2
	
	−0.018
	0.082



	
	XY
	
	−0.363***
	−0.341***



	
	Y2
	
	0.015
	−0.043



	
	M
	
	
	−0.579***



	
	R2
	0.012
	0.229***
	0.385***



	
	ΔR2
	0.012
	0.217***
	0.366



	Consistency line (X = Y)
	Slope (b1+b2)
	
	−0.404
	



	
	Curvature (b3+b4+b5)
	
	−0.366
	



	Inconsistency line (Y = –X)
	Slope (b1–b2)
	
	−0.308
	



	
	Curvature
	
	0.360
	



	
	(b3–b4+b5)
	
	
	



	Lateral movement
	(b2–b1)/[2*(b3–b4+b5)]
	
	0.428
	




***p < 0.001; *p < 0.05.

X, intra-team competition; Y, intra-team cooperation, M, knowledgeable power loss, Z, creative deviance, and “+” represents merging between variables.
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FIGURE 2
 Three-dimensional representation of the combined effect of the intra-team co-opetition toward knowledge power loss: response surface analysis graphs.


The consistency line results indicate a significant combined effect of the three secondary terms regarding knowledge power loss (F = 11.011, p < 0.001). The response surface curvature along the inconsistency line (b3–b4+b5) was significantly positive. This indicates a linear relationship with knowledge power loss when both intra-team competition and cooperation levels were consistent. Thus, H1a is supported.

H1b proposed that the “high-high” combination would have a greater negative impact on the knowledge power loss than the “low-low” combination in the occurrence of intra-team co-opetition. Combined with the response surfaces in Table 3 and Figure 2, the response surface had a significantly negative slope along the consistency line (b1+ b2 = −0.404, p < 0.01). This suggests that knowledge power loss diminished along the consistency line. Therefore, H1b is supported.

H1c predicted that when intra-team competition is inconsistent with intra-team cooperation, knowledge power loss would be lower in low-competition, high-cooperation combinations than in high-competition, low-cooperation combinations. Combining the response surfaces in Table 3 and Figure 2 indicates that the response surface slope along the inconsistency curve is significantly negative (b1–b2 = −0.308, p < 0.01). The offset is 0.428 < 0.5, combined with the response surface. Therefore, Figure 2 indicates that H1c is supported.

We used the block variable approach to test the mediating effect of knowledge power loss between intra-team competitive relationships and employee creative deviance. Specifically, we calculated the direct effect of the block variable of the intra-team competitive relationship to the mediating variable and running process to obtain the indirect effect of −0.580, where the 95% CI was [−0.763, −0.412], which did not contain 0. This indicates that the mediating effect was significant, and H2 is verified.

The scenario-based experiment conducted in Study 1 is advantageous because it can assess causality. However, limitations to this method need to be addressed. For example, differences between the subjects' real-life work situations and the experimental material's simulated situations may have existed. Additionally, the method typically has high internal validity but low external validity. Study 1 also had shortcomings. As such, we conducted Study 2 to further test the research hypothesis through a questionnaire to improve external validity to address this issue.




Study 2: questionnaire
 
Sample selection and data collection

This study's sample data was collected from leaders and subordinates in several enterprise types in the eastern region of China. We distributed the questionnaire at multiple time points. We primarily used the “leader-subordinate” matching method. Subordinates (employees) were asked to respond to intra-team co-opetition and knowledge power loss measures while team leaders evaluated their subordinates' creative deviance.

We matched the coded correspondence of the employee and leader questionnaires and distributed 400 questionnaires to employees. We received 360 completed questionnaires. After excluding invalid questionnaires, 354 valid employee samples were obtained with an effective response rate of 90%. We also distributed 400 leader questionnaires and received 370 completed questionnaires. After excluding invalid questionnaires, we obtained 354 valid leader samples with an effective response rate of 88.5%.

Of the employee survey participants, 48.90% were female, and 51.10% were male. Regarding age, 11.3%, 29.4%, 25.1%, 20.6%, and 13.6% were under 20, 21–30, 31–40, 41–50, and over 50 years old, respectively. Regarding educational level, 20.1%, 26.8%, 34.9%, and 18.9% of the participants held high school/junior college and below, vocational high school/junior college, bachelor's/master's degree and above, respectively. Regarding years of work experience, 24.6%, 31.1%, 27.4%, and 16.9% of the participants had worked for 0–3 years, 4–6 years, 7–9 years, and 10 years and above, respectively.




Scale selection and variable measurement

This study conducted empirical survey research. To verify the model and hypotheses, we used questionnaires based on established scales from international studies commonly used in current applications and have been empirically tested. We scored each question on a 5-point Likert scale, where 1 represents “strongly disagree,” and 5 represents “strongly agree.”

For intra-team co-opetition, the present study primarily used the scale developed by Baruch and Lin (2012), including 10 items such as “Our team members “swim or sink” together.” There were five items for intra-team competition with a Cronbach's alpha coefficient of 0.822. There were five items for intra-team cooperation with a Cronbach's alpha coefficient of 0.869.

Regarding knowledge power loss, we primarily used the scale developed by Kankanhalli et al. (2005), including four items. For example, “Sharing my knowledge through EKRs (lectronic knowledge repositories) makes me lose my unique value in the organization,” with a Cronbach's alpha coefficient of 0.880.

We used Criscuolo et al.'s (2014) scale for creative deviance, including “I have the flexibility to work my way around my official work plan, digging into new potentially valuable business opportunities” This scale contains five items with a Cronbach's alpha coefficient of 0.953.

To ensure accurate study results, we controlled for demographic characteristics, including the employees' gender, age, education, and years of work experience as the control variables.



Questionnaire results
 
Confirmatory factor analyses

This study conducted a validated factor analysis to test the discriminant validity of the collected data using Mplus software. Each model's specific fit indices are presented in Table 4. Table 4 shows that the best fit was the four models (χ2/df = 1.028, CFI = 0.999, TLI = 0.999, SRMR = 0.009, RMSEA = 0.026). The χ2/df was < 3, CFI and TLI were more significant than 0.9, SRMR was < 0.05, and RMSEA was < 0.08, consistent with the study criteria.

TABLE 4  Results of confirmatory factor analysis (N = 354).


	Variables
	Factor structure
	χ2/df
	CFI
	TLI
	RMSEA
	SRMR





	Four-factor model
	X; Y; M; Z
	1.028
	0.999
	0.999
	0.009
	0.026



	Three-factor model
	X+Y; M; Z
	6.215
	0.809
	0.780
	0.121
	0.127



	Two-factor model
	X+Y+M; Z
	8.113
	0.736
	0.701
	0.142
	0.139



	One-factor model
	X+Y+M+Z
	12.392
	0.574
	0.520
	0.179
	0.171




X, intra-team competition; Y, intra-team cooperation; M, knowledgeable power loss; Y, creative deviance, and “+” represents merging between variables.





Descriptive statistics and correlation analysis

This experiment analyzed each variable's descriptive statistics and correlation coefficients using SPSS 26.0. The results are presented in Table 5. Specifically, intra-team cooperation and knowledge power loss were positively correlated (γ = 0.002, p < 0.01). Intra-team competition and knowledge power loss were significantly negatively correlated (γ = −0.493, p < 0.01). Furthermore, knowledge power loss and creative deviance were significantly negatively correlated (γ = −0.536, p < 0.01).

TABLE 5  Descriptive statistics and correlation analysis (N = 354).


	Variables
	Mean
	SD
	1
	2
	3





	1. Intra-team competition
	3.118
	0.694
	
	
	



	2. Intra-team cooperation
	3.809
	0.859
	0.042
	
	



	3. Knowledge power loss
	2.442
	1.015
	−0.493**
	0.002**
	



	4. Creative deviance
	3.337
	1.278
	0.345**
	0.082
	−0.536**




**p < 0.01.





Hypothesis testing

The hypothesis testing session of this study used polynomial regression and response surface analysis to test the study hypotheses. The formula for polynomial regression is as follows:

M=b0+b1X+b2Y+bX32+b4(X×Y)+bY52 +e

Where M represents the dependent variable, X is intra-team competition, Y represents intra-team cooperation, X2 is the squared term of intra-team competition, X × Y is the cross-multiplier of intra-team competition and intra-team cooperation, and Y2 represents the squared term of intra-team cooperation. b1–b5 represent the regression coefficients, and e represents the regression equation residuals.

Study 2′s polynomial regression results are presented in Table 6. We performed response surface analysis on the model, as shown in Figure 3.

TABLE 6  Polynomial regression analysis (N = 354).


	Research variables
	Knowledgeable power loss
	Creative deviance



	Model 4
	Model 5
	Model 6





	Intercept
	
	0.328
	−0.318
	0.325



	Control variable
	
	
	
	



	
	c1
	−0.033
	0.098
	0.005



	
	c2
	0.140
	0.095
	0.044



	
	c3
	0.054
	0.007
	0.032



	
	c4
	−0.157
	−0.103
	−0.204



	Independent variable
	ZX
	
	−0.390***
	0.095



	
	ZY
	
	0.004
	0.004



	
	X2
	
	0.114***
	0.013



	
	XY
	
	−0.495***
	−0.114***



	
	Y2
	
	0.026
	0.069***



	
	M
	
	
	−0.535***



	
	R2
	0.038**
	0.478***
	0.343***



	
	ΔR2
	0.038**
	0.462***
	0.305



	Consistency line (X = Y)
	Slope (b1+b2)
	
	−0.386
	



	
	Curvature (b3+b4+b5)
	
	−0.355
	



	Inconsistency line (Y = –X)
	Slope (b1–b2)
	
	−0.394
	



	
	Curvature
	
	0.635
	



	
	(b3–b4+b5)
	
	
	



	Lateral movement
	(b2–b1)/[2*(b3–b4+b5)]
	
	0.310
	




***p < 0.001; **p < 0.01; *p < 0.05.




[image: Three-dimensional surface plot showing the relationship between intra-team competition, intra-team cooperation, and knowledge power loss. The surface is colored according to a gradient scale, with values ranging from -2.520 to 3.020. Bright colors like red and yellow indicate higher values, while cooler colors like blue and green indicate lower values.]
FIGURE 3
 Three-dimensional representation of the combined effect of the intra-team co-opetition toward knowledge power loss: response surface analysis graphs.


The consistency line results indicate a significant combined effect of the three secondary terms overall on knowledge power loss (F = 61.000, p < 0.01). The response surface curvature along the inconsistency line (b3–b4+b5) was significantly positive. This indicates a linear relationship with loss of knowledge power when the intra-team competition and cooperation levels are consistent. Thus, H1a is supported. H1b proposed that the “high-high” combination would have a greater negative effect on the knowledge power loss than the “low-low” combination when intra-team competition and cooperation are aligned. Combining the modes in Table 6 with the response surfaces in Figure 3 shows a significantly negative slope along the congruence line (b1+b2 = −0.386, p < 0.01). Thus, H1b is supported. H1c predicted that when intra-team competition and intra-team cooperation are inconsistent, knowledge power loss would be lower in low-competition, high-cooperation combinations than within high-competition, low-cooperation combinations. Combining the model in Table 6 and the response surface in Figure 3 indicates that the response surface slope along the inconsistency curve (b1–b2) was significantly negative. It had an offset of 0.310 < 0.5, which, combined with the response surface in Figure 3, indicates that H1c is supported.

To test the mediating effect of the knowledge power loss between intra-team competitiveness and employee creative deviance, we used the block variable method. Specifically, we calculated the direct effect of the block variable of the intra-team competition relationship to the mediating variable: this was the matching effect of intra-team competition and intra-team cooperation on the knowledge power loss and running process to obtain the indirect effect of −0.536, with a 95% CI of [−0.659, −0.414], which did not contain 0. This indicates that the mediating effect was significant, and H2 is verified.






Discussion and conclusion

Based on the theory of resource conservation, this study constructed the research framework of “intra-team co-opetition-knowledge power loss-employee creative deviance.” We explored the intra-team co-opetition influence mechanism on employee creative deviance. As such, we present the following conclusions based on the theoretical analysis and empirical research. The more consistent the intra-team co-opetition relationship is, the lower the knowledge power loss is. Regarding the consistent intra-team co-opetition relationships, the negative impact of a “high-high” combination on knowledge power loss was greater than in the “low-low” combinations. When the level of intra-team competition and intra-team cooperation was inconsistent, knowledge power loss was lower in the low competition-high cooperation combination than the high competition-low cooperation combination. And knowledge power loss mediates the relationship between intra-team competition and employee creative deviance.


Theoretical implications

This study's theoretical contributions include the following. First, while most research has focused on inter-organizational and intra-organizational levels, this dissertation shifts the focus to the intra-team level. Existing empirical studies at this level primarily address knowledge sharing, team performance, and perceived work efficiency, but they often overlook the micro-level dynamics of intra-team co-opetition and its effects on organizational, team, and individual behaviors (Tsai, 2002; Wang et al., 2023; Yang and Dong, 2023). Our study bridges this gap by examining how intra-team co-opetition shape creative deviance. Unlike prior studies that conceptualize co-opetition as an aggregate or linear construct (Bendig et al., 2018; Nguyen et al., 2018; Gernsheimer et al., 2021), we theorize intra-team co-opetition as a multidimensional configuration and empirically examine how its structural alignment influences creative deviance. We use polynomial regression as the research method, first categorizing the coopetition relationships within teams into two conditions based on the degree of matching: consistent and inconsistent. These two conditions are then further divided into four different dimension “‘high-high', ‘low-low', ‘high-low', and ‘low-high”' for detailed analysis. A theoretical model is constructed to examine how coopetition relationships within teams influence employees' deviant innovation. This approach helps to finely depict the mechanisms and boundary conditions through which team coopetition affects deviant innovation, making an important contribution to opening the black box in this area. This dissertation offers a novel perspective and expands the research landscape for future studies on intra-team co-opetition and creative deviance, providing a foundational theoretical framework for subsequent analyses.

Second, prior research has predominantly examined factors influencing creative deviance at the organizational, leadership, and individual levels, neglecting intra-team dynamics (Augsdorfer, 2005; Schiavone and Simoni, 2011; Zhao, 2022). We deconstruct the nuanced effects of co-opetition combinations, revealing that the consistency (vs. inconsistency) of competition and cooperation levels significantly impacts knowledge power loss. Using polynomial regression, we show that “high-high” and “low-low” co-opetition combinations lead to lower loss than imbalanced “high-low” or “low-high” scenarios, challenging the traditional view of competition and cooperation as independent constructs. the response surface analysis visually demonstrates the nonlinear dynamics of co-opetition, highlighting that knowledge power loss declines more steeply along the consistency line (X = Y) than the inconsistency line (Y = –X). This methodological innovation enriches our understanding of how team co-opetition micro-mechanisms drive individual behavior, beyond the linear analyses commonly used in prior research. Also, the findings of this study contribute to expanding the antecedent variables associated with creative deviance.

Finally, existing literature on knowledge power loss has mainly explored its relationship with knowledge sharing and hiding (Li and Liu, 2014; Moghavvemi et al., 2017). By introducing knowledge power loss as a mediator, we bridge the gap between team co-opetition and creative deviance from a resource conservation perspective. Unlike prior studies that focus on macro-level value creation (George et al., 2014) or individual motivation (Wulani and Junaedi, 2021), we demonstrate that co-opetition influences employees' willingness to engage in creative deviance by shaping their perceptions of knowledge resource loss (Hobfoll, 2001). By introducing knowledge power loss as a mediating variable, this research enriches the discourse on its implications, thereby elucidating the impact of intra-team co-opetition on employee creative deviance.



Practical implications

This study provides important insights for managers seeking to balance cooperation and competition within teams to foster innovation while minimizing potential risks, such as knowledge power loss. Understanding the dynamics of intra-team co-opetition is crucial for developing targeted strategies that enhance creative deviance without jeopardizing knowledge resources.

First, in high-competition low-cooperation scenarios, team members are more likely to protect their knowledge to maintain a competitive edge, thus increasing the potential for knowledge power loss. Managers should implement strategies that promote psychological safety and trust within the team, reducing fears of knowledge appropriation. For instance, creating structured mechanisms for knowledge sharing-such as regular team meetings and collaborative platforms-can help ensure that knowledge is distributed without significant perceived risks. Additionally, leaders can encourage team members to view shared knowledge as a collective asset, fostering a sense of mutual benefit rather than individual territoriality. Moreover, leaders should set clear expectations about the value of collaboration, emphasizing how sharing knowledge can lead to mutual innovation gains, even in competitive contexts. Managers might consider instituting formal recognition systems that reward both individual achievements and collaborative efforts, reinforcing the value of cooperation even when competition is present.

Second, in collectivist cultures, where group harmony and cooperation are emphasized, the balance between competition and cooperation within teams might differ. The collectivist orientation can enhance the expression of creative deviance, as team members are more inclined to engage in behaviors that serve the group's collective goals, even if they are non-conformist. Managers in such contexts should leverage the cultural tendency toward mutual benefit and group cohesion to reduce the sense of knowledge power loss. Encouraging an environment where knowledge sharing is framed as contributing to the success of the team can significantly enhance creativity and innovation. Leaders should also be mindful of the potential for cultural norms to influence co-opetition dynamics. In collectivist settings, competition may be less about individual advancement and more about improving the team's collective output. As such, fostering a cooperative atmosphere that minimizes threats to individual knowledge power while encouraging collective innovation can be more effective than solely focusing on reducing competition.

Finally, to optimize team performance, managers should focus on creating a balance between competition and cooperation that aligns with the team's specific task goals and cultural context. When intra-team co-opetition is aligned, the negative impact on knowledge power loss is minimized, and team members feel more secure in their roles. Managers should monitor the intensity of both competition and cooperation, adjusting them as needed to ensure that the team remains motivated yet collaborative. In practice, this means that managers should continuously assess the team's dynamics and adjust leadership styles accordingly. For example, in teams experiencing high levels of both competition and cooperation, a transformational leadership style may help motivate members to leverage both their competitive spirit and collaborative efforts toward innovative outcomes. On the other hand, in teams with low levels of cooperation, a more directive leadership style may be necessary to ensure that team members understand the importance of collaboration in reducing knowledge power loss.

To enhance the practical value of this study, we reorganize the managerial implications based on the four specific intra-team co-opetition configurations: (1) high competition-high cooperation, (2) low competition-low cooperation, (3) high competition-low cooperation, and (4) low competition-high cooperation. Each configuration presents unique challenges and opportunities for fostering creative deviance while managing knowledge power loss.

(1) High competition-high cooperation (consistent)

This configuration provides both motivational drive and resource exchange. Managers should formalize cross-functional collaborative mechanisms such as team-based innovation projects or knowledge-sharing contests, where competition is encouraged but outcomes are co-owned. Recognizing both individual contributions and collective results can help reduce fears of knowledge appropriation while leveraging the synergy between competition and collaboration.

(2) Low competition-low cooperation (consistent)

In this setting, innovation risks are low, but so is the stimulus for proactive behavior. Managers should introduce challenge-based tasks or periodic rotations to increase task interdependence and break silos. Creating a safe space for experimentation—such as innovation labs or trial initiatives—can spark moderate creative deviance without high social risk.

(3) High competition-low cooperation (inconsistent)

This configuration risks the highest knowledge power loss due to fierce rivalry and limited trust. Managers must reduce fear of knowledge theft by implementing transparent evaluation systems, intellectual contribution tracking, and digital documentation of innovation efforts. Trust-building interventions, such as peer-review mechanisms or coaching circles, can soften the cut-throat dynamics.

(4) Low competition-high cooperation (inconsistent)

While high cooperation facilitates sharing, low competition may lower urgency or initiative. To activate creative deviance, managers should amplify goal clarity and encourage self-initiated innovation through recognition systems that reward exploratory behavior. Promoting shared ownership of innovation success can increase psychological safety and reduce knowledge protectionism.

By aligning team management strategies with each co-opetition pattern, organizations can optimize innovation outcomes while effectively mitigating the risk of knowledge power loss.



Research limitations and perspectives

This study explored the influence mechanism of intra-team co-opetition on employee creative deviance from an innovative research perspective. At the same time, this study also has certain limitations. Firstly, this study tested the mediating effect of knowledge power loss. However, other factors, such as emotional exhaustion and psychological ownership, may impact the relationship between intra-team co-opetition relationships and creative deviance in the path of influence. Thus, future research should explore more variables to deepen the research regarding creative deviance. Secondly, this study mainly collected survey questionnaires through online forms. Due to practical constraints, the sample could only cover parts of eastern China and did not cover a wider area. In the future, the sample data collection area can be expanded to cover central and western China, making the sample more representative. Finally, the study sample mainly comes from companies in the eastern region of China, where the collectivist culture's “guanxi” (relationship networks) and high power distance characteristics may amplify the uniqueness of the research findings. The “high competition-low cooperation” combination in Chinese teams may intensify knowledge hiding behaviors due to the “face culture,” whereas Western teams may be more inclined to view competition as a demonstration of individual ability. Future research could verify the cultural universality of the co-opetition mechanism through cross-cultural comparative studies.
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