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Abstract 
This study explores the impact of knowledge-based team heterogeneity on 
team performance in Chinese industrial parks, with a focus on the mediating 
role of collective psychological ownership and the moderating influence of 
team identification. Drawing on social identity theory, psychological 
ownership theory, and group dynamics theory, this research examines how 
team diversity—both surface-level and deep-level—affects team dynamics 
and performance. A multi-method approach was employed, combining a 
literature review with empirical data gathered through surveys from 
knowledge-based teams across various industrial parks. The findings reveal 
that collective psychological ownership significantly mediates the 
relationship between team heterogeneity and performance, suggesting that 
diverse teams can perform better when they share a collective sense of 
ownership. Additionally, team identification was found to enhance this 
mediation effect, indicating that strong team cohesion helps leverage the 
benefits of heterogeneity. The study provides important theoretical insights 
into the dynamics of team ownership and identification, offering practical 
recommendations for managers in industrial parks seeking to optimize team 
performance. Future research is encouraged to explore additional variables 
and contextual factors that may further influence these relationships. 
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1. Introduction 
The rapid evolution of China's industrial parks has significantly influenced the dynamics of local 
and global economic development. These parks, serving as hubs for innovation and economic 
integration, increasingly rely on knowledge-based teams to drive competitiveness and 
sustainability. Knowledge-based teams, characterized by their diversity in expertise, experience, 
and cognitive approaches, are at the forefront of navigating complex industrial challenges. The 
effectiveness of these teams is not only pivotal for enhancing organizational performance but also 
for fostering innovative practices that can maintain the competitive edge of industrial parks in a 
globalized economy. However, the management of knowledge-based teams presents intricate 
challenges, particularly regarding team heterogeneity. The concept of team heterogeneity, 
encompassing differences in demographic attributes, professional backgrounds, and cognitive 
styles among members, has been described as a double-edged sword. On one hand, heterogeneity 
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fosters cognitive diversity, leading to innovative problem-solving and creative synergies 
(Harrison & Klein, 2007). On the other hand, it exacerbates coordination challenges, 
interpersonal conflicts, and communication barriers, which may undermine team cohesion and 
performance (Van Knippenberg & Schippers, 2007). The paradoxical effects of team 
heterogeneity, while extensively studied, remain a topic of theoretical debate and empirical 
investigation, particularly in the context of knowledge-intensive industries. This study is rooted 
in addressing the gap between the theoretical potential of team heterogeneity and its practical 
implications for team performance in Chinese industrial parks. Despite the increasing prevalence 
of knowledge-based teams in these settings, limited research explores the mechanisms through 
which heterogeneity influences performance outcomes. By focusing on collective psychological 
ownership, a psychological construct where team members feel a shared sense of ownership over 
tasks and outcomes (Pierce et al., 2001), this study seeks to unpack the "black box" mediating the 
relationship between team heterogeneity and performance. Additionally, team identification, or 
the extent to which members identify with their team’s goals and values, is examined as a 
moderating factor that can potentially enhance the positive effects of heterogeneity while 
mitigating its challenges. The research questions guiding this study are threefold: First, how does 
knowledge team heterogeneity affect team performance? Second, what role does collective 
psychological ownership play in mediating the relationship between team heterogeneity and 
performance? Third, can team identification regulate the impact of heterogeneity on 
psychological ownership and, consequently, on team performance? These questions underscore 
the study's objectives to delineate the pathways linking heterogeneity to performance, highlight 
the role of psychological constructs in team dynamics, and provide actionable insights for 
managing knowledge-based teams. This research makes several key contributions to theory and 
practice. Theoretically, it extends the application of psychological ownership theory and social 
identity theory by situating them within the context of knowledge-based teams in Chinese 
industrial parks. By integrating these perspectives, the study provides a nuanced understanding 
of how cognitive and emotional factors interact to shape team performance. Practically, the 
findings offer actionable strategies for managers to harness the benefits of heterogeneity while 
mitigating its drawbacks, thereby enhancing team cohesion and productivity. The implications 
are particularly relevant for industrial park administrators aiming to create high-performing 
teams in knowledge-intensive environments. By addressing these issues, this study not only 
bridges significant gaps in the literature but also provides a robust framework for understanding 
the dynamics of knowledge-based teams. It contributes to the broader discourse on team 
management, offering both theoretical advancements and practical recommendations for 
fostering innovation and efficiency in Chinese industrial parks. 
 
2. Literature Review 
2.1 Team Heterogeneity: Concepts and Dimensions 
Team heterogeneity refers to the differences among team members, which can manifest in 
various dimensions, such as demographic characteristics, professional backgrounds, cognitive 
styles, and values. As organizations increasingly rely on team-based structures to achieve 
competitive advantages, understanding the dual-edged nature of heterogeneity has gained 
prominence. On the one hand, heterogeneity provides a cognitive diversity that fosters innovative 
problem-solving and creative synergies. On the other hand, it can introduce interpersonal 
conflicts, communication barriers, and coordination challenges, potentially undermining team 
performance (Harrison & Klein, 2007; Van Knippenberg & Schippers, 2007). The dual impact of 
heterogeneity can be better understood by examining its classification into surface-level and 
deep-level dimensions. Surface-level heterogeneity includes visible attributes such as age, gender, 
and ethnicity, while deep-level heterogeneity encompasses differences in cognitive styles, values, 
and personality traits (Harrison et al., 2002). The former often impacts initial team interactions, 
while the latter influences long-term dynamics and outcomes (Sun, Zuo, Liu, Huang, & Wen, 2024). 
Research has shown that surface-level heterogeneity often leads to initial miscommunications 
and stereotyping, whereas deep-level heterogeneity fosters diverse perspectives that enhance 
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decision-making and innovation (Jehn et al., 1999). However, the interplay of these dimensions 
is complex, as surface-level differences may act as a precursor to deeper conflicts if not effectively 
managed. The context of knowledge-based teams in industrial parks adds an additional layer of 
complexity, given their reliance on specialized expertise and collaborative problem-solving (Sun 
& Zuo, 2023). 
 
2.2 Collective Psychological Ownership 
Psychological ownership, as introduced by Pierce et al. (2001), is a state where individuals feel a 
sense of ownership toward organizational resources or outcomes. Collective psychological 
ownership extends this concept to the group level, where team members collectively perceive a 
shared ownership over their work and its outcomes. This construct is particularly relevant in 
team settings where interdependence and collaboration are high. In organizational settings, 
collective psychological ownership is closely tied to enhanced engagement, responsibility, and 
innovation (Sun & Zuo, 2023). Teams with a strong sense of collective ownership demonstrate 
higher commitment levels, improved knowledge sharing, and greater cohesion. These attributes 
are especially critical in knowledge-based teams, where leveraging diverse expertise is 
paramount. Moreover, collective psychological ownership has been found to mediate the effects 
of heterogeneity on team outcomes, providing a mechanism through which diverse teams can 
achieve synergy (Pierce et al., 2001). However, fostering collective psychological ownership is not 
without challenges. In heterogeneous teams, disparities in background and expertise can hinder 
the development of shared ownership. Effective leadership, clear communication, and the 
establishment of shared goals are critical in overcoming these barriers (Sun, Zuo, Huang, & Wen, 
2024). Inclusive leadership practices, which emphasize equity and participation, have been 
identified as instrumental in nurturing psychological ownership in diverse teams (Sun et al., 
2024). 
 
2.3 Team Identification 
Team identification refers to the extent to which individuals perceive themselves as integral 
members of their team, aligning with its goals, values, and norms. Rooted in social identity theory, 
team identification influences how members interact, contribute, and perceive their role within 
the team (Tajfel & Turner, 1986). Strong team identification is associated with enhanced cohesion, 
reduced conflict, and improved performance, particularly in high-stakes environments such as 
knowledge-based teams in industrial parks. The moderating role of team identification is critical 
in the context of team heterogeneity. While heterogeneity can provide cognitive diversity, it also 
risks fostering subgroups and divisions within the team. Strong team identification mitigates 
these risks by fostering a sense of unity and shared purpose (Van Knippenberg & Schippers, 
2007). Research has shown that when team members strongly identify with their team, they are 
more likely to embrace diversity and collaborate effectively, even in the face of conflicting 
viewpoints (Sun & Zuo, 2023). Furthermore, team identification enhances the mediating effects 
of collective psychological ownership. Teams with strong identification are more likely to 
perceive shared ownership of outcomes, translating heterogeneity into positive performance 
outcomes. The role of leadership in fostering team identification is paramount, with inclusive 
practices that bridge cultural and professional divides playing a pivotal role (Sun et al., 2024). 
 
2.4 Integration of Theoretical Foundations 
This study integrates three theoretical perspectives—social identity theory, group dynamics 
theory, and psychological ownership theory—to construct a comprehensive framework for 
understanding the interplay of team heterogeneity, collective psychological ownership, and team 
performance. Social identity theory provides insights into how individuals align with their team’s 
identity, particularly in diverse settings where heterogeneity can challenge cohesion (Tajfel & 
Turner, 1986). Group dynamics theory emphasizes the processes through which teams function, 
including communication, conflict resolution, and decision-making. It highlights the importance 
of effective group processes in leveraging heterogeneity for innovation and performance (Lewin, 
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1948). Finally, psychological ownership theory elucidates how a shared sense of ownership 
among team members enhances engagement, accountability, and cohesion, mediating the effects 
of heterogeneity on team outcomes (Pierce et al., 2001). By combining these perspectives, the 
study addresses the gaps in existing literature, offering a nuanced understanding of how 
psychological and social constructs interact to influence team performance. The integration of 
these theories is particularly relevant for knowledge-based teams, where the complexity of tasks 
and diversity of expertise require sophisticated management strategies. 
 
2.5 Hypotheses Development 
Based on the reviewed literature and theoretical foundations, the following hypotheses are 
proposed: 
(1) Knowledge team heterogeneity positively/negatively impacts team performance. 

Heterogeneity introduces cognitive diversity, fostering innovation, but may also lead to 
conflict and miscommunication (Harrison & Klein, 2007). 

(2) Knowledge team heterogeneity positively influences collective psychological ownership. 
Diverse teams bring varied perspectives, enhancing shared ownership when effectively 
managed (Pierce et al., 2001). 

(3) Collective psychological ownership positively impacts team performance. Teams with strong 
shared ownership exhibit greater cohesion, responsibility, and innovation (Sun et al., 2024). 

(4) Collective psychological ownership mediates the relationship between team heterogeneity 
and performance. It acts as a conduit through which heterogeneity translates into positive 
outcomes (Pierce et al., 2001). 

(5) Team identification moderates the mediating effect of collective psychological ownership. 
Strong team identification enhances the positive effects of heterogeneity and ownership on 
performance (Van Knippenberg & Schippers, 2007). 

These hypotheses form the basis for the study’s empirical analysis, aiming to uncover the 
pathways through which heterogeneity influences performance in knowledge-based teams. 
 
3. Methodology 
3.1 Research Design and Approach 
This study adopts a quantitative research design to systematically investigate the relationships 
between knowledge team heterogeneity, collective psychological ownership, team identification, 
and team performance. The quantitative approach enables the examination of measurable 
variables and the testing of hypotheses through empirical data, aligning with the scientific 
principles of objectivity, reliability, and generalizability (Sun & Zuo, 2024a). As the study is 
concerned with analyzing causal relationships and mediating/moderating effects, a cross-
sectional survey method was deemed the most suitable. A survey-based methodology was 
selected for its capacity to gather large amounts of data efficiently from a broad range of 
knowledge-based teams across Chinese industrial parks. Surveys allow for the operationalization 
of abstract constructs, such as psychological ownership and team identification, into measurable 
indicators, ensuring consistency and comparability. Furthermore, this approach facilitates the 
application of sophisticated statistical analyses, including regression models and moderation-
mediation frameworks, to validate the proposed hypotheses (Sun & Zuo, 2024b). The study’s 
design draws on the philosophical underpinnings of positivism, emphasizing empirical evidence 
and hypothesis testing. This approach is consistent with the traditions of management research, 
where objective data are used to uncover patterns and relationships (Sun & Zuo, 2024a). By 
employing well-established theoretical frameworks, such as social identity theory and 
psychological ownership theory, the research integrates rigorous conceptual grounding with 
robust empirical methodologies. 
 
3.2 Data Collection 
The target population for this study comprised knowledge-based teams operating in Chinese 
industrial parks. These teams, characterized by their reliance on specialized expertise and 
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collaborative problem-solving, represent the study’s unit of analysis. A purposive sampling 
method was employed to ensure the inclusion of teams from diverse industrial sectors, including 
technology, manufacturing, and research and development. This approach enhances the study’s 
relevance and applicability across various organizational contexts. The survey instrument 
consisted of structured questionnaires, developed based on validated scales from prior literature. 
The following key constructs were measured: 
(1) Team Heterogeneity: A multidimensional scale was used to capture surface-level (e.g., age, 

gender, and ethnicity) and deep-level (e.g., values, cognitive styles, and expertise) 
heterogeneity. 

(2) Collective Psychological Ownership: This construct was measured using items adapted from 
Pierce et al. (2001), emphasizing shared ownership perceptions among team members. 

(3) Team Identification: A scale based on Tajfel and Turner’s (1986) social identity framework 
was employed to assess members’ alignment with team goals and values. 

(4) Team Performance: Performance was evaluated using a comprehensive scale encompassing 
task outcomes, innovation levels, and team satisfaction. 

The questionnaire was first pre-tested with a small subset of respondents to ensure clarity, 
relevance, and reliability. Feedback was incorporated into the final version, which was then 
distributed to participants via electronic and physical means. A total of 500 surveys were 
distributed, with 460 valid responses collected, yielding a response rate of 92%. This high 
response rate reflects the engagement of the target population and ensures the robustness of the 
dataset. 
 
3.3 Analytical Methods 
The collected data were analyzed using a combination of descriptive and inferential statistical 
techniques. The analysis began with data cleaning and preprocessing, including the removal of 
incomplete or invalid responses and the testing of assumptions such as normality and 
homoscedasticity. Following this, a reliability analysis was conducted to assess the internal 
consistency of the scales used, employing Cronbach’s alpha as the primary indicator. 
Confirmatory factor analysis (CFA) was then conducted to validate the measurement models for 
each construct. This step ensured that the scales accurately captured the underlying theoretical 
dimensions, providing a foundation for subsequent analyses. Structural equation modeling (SEM) 
was employed to test the proposed hypotheses, allowing for the simultaneous examination of 
direct, mediating, and moderating effects. To assess the reliability and validity of the instruments, 
composite reliability (CR) and average variance extracted (AVE) were calculated. These 
indicators confirmed the robustness of the measurement models, meeting established thresholds 
for reliability and convergent validity (Sun & Zuo, 2024a). 
 
3.4 Hypothesis Testing 
The hypotheses were tested using hierarchical regression analysis and moderation-mediation 
models. These statistical techniques were chosen for their ability to isolate the effects of 
individual variables while accounting for potential interactions. Specifically, the PROCESS macro 
in SPSS was utilized to analyze mediation and moderation effects, following the guidelines of 
Hayes (2018). For Hypothesis 1, regression analysis was performed to examine the direct effects 
of team heterogeneity on team performance. Hypotheses 2 and 3 were tested by incorporating 
collective psychological ownership into the model, assessing its mediating role. To evaluate 
Hypotheses 4 and 5, interaction terms were created to test the moderating effect of team 
identification on the relationship between heterogeneity and collective psychological ownership. 
The significance of mediation was assessed using bootstrapping techniques, which provide 
robust estimates of indirect effects. Moderation effects were evaluated by plotting interaction 
terms and interpreting the slopes of the regression lines. These methods ensured a 
comprehensive analysis of the complex relationships underlying the proposed framework. The 
methodological rigor employed in this study reflects a commitment to producing reliable and 
valid findings. By integrating advanced statistical techniques with a robust theoretical foundation, 
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the research contributes to the growing body of knowledge on team heterogeneity, psychological 
ownership, and performance dynamics in organizational settings. 
 
4. Results 
4.1 Descriptive Statistics 
The descriptive statistics provide an overview of the sample characteristics and the distributions 
of key variables. The sample consisted of 460 valid responses, drawn from knowledge-based 
teams in Chinese industrial parks across diverse sectors, including technology, manufacturing, 
and research and development. Table 1 summarizes the demographic characteristics of the 
respondents, including age, gender, education level, and professional experience. The majority of 
participants were in the 30–45 age range (65%), with a balanced gender distribution. Most 
respondents held at least a bachelor’s degree (78%), with 48% possessing postgraduate 
qualifications, reflecting the high educational attainment typical of knowledge workers. 
 

Table1. Descriptive Statistics of Sample Characteristics 
Statistical content Freq. % Valid %   Cumulative % 

Age 

Under 25 years old 136 30.0 30.0 30.0 
26-30 years old 102 22.3 22.3 52.3 
31-35 years old 63 14.0 14.0 66.3 
36-40 years old 62 13.5 13.5 79.8 
41-45 years old 40 8.7 8.7 88.5 
Above 45 years old 52 11.5 11.5 100.0 

Gender 
Male 199 43.7 43.7 43.7 
Female 256 54.6 54.6 100.0 

Education level 

College degree or below 1 2.0 2.0 2.0 
Bachelor's degree 42 9.2 9.2 11.2 
Master's degree 226 49.7 49.7 60.9 
PhD or above 186 39.1 39.1 100.0 

Professional Background 

Science 94 20.7 20.7 20.7 
Engineering 132 29.0 29.0 49.7 
Economics 40 8.9 8.9 58.6 
Management 83 18.2 18.2 76.8 
Law 68 14.8 14.8 91.6 
Literature 19 4.2 4.2 95.8 
Other 19 4.2 4.2 100.0 

Years in the team 

Less than 1 year 17 3.7 3.7 3.7 
1-3 years 37 8.1 8.1 13.5 
3-5 years 41 9.1 9.1 22.6 
5-8 years 94 20.7 20.7 43.3 
8 years or more 249 54.7 54.7 100.0 

Department Experience 

R&D design 95 20.9 20.9 20.9 
Engineering projects 135 29.7 29.7 50.5 
Production procurement 47 10.4 10.4 61.0 
Marketing 42 9.2 9.2 70.2 
Finance 52 11.5 11.5 81.8 
Management consulting 38 7.7 7.7 89.5 
Customer service 38 7.7 7.7 97.2 
Other 8 2.8 2.8 100.0 

 
Preliminary data analysis revealed that surface-level heterogeneity (e.g., age and gender 
differences) was moderately high, while deep-level heterogeneity (e.g., cognitive and value 
differences) exhibited significant variation across teams. The distribution of collective 
psychological ownership, team identification, and performance scores indicated substantial 
inter-team variability, suggesting that contextual and interpersonal factors play critical roles in 
shaping these constructs. The initial reliability tests for all scales, detailed in Table 2, showed 
strong internal consistency, with Cronbach’s alpha values exceeding 0.8 for all constructs. These 
results confirmed the robustness of the measurement instruments, enabling subsequent analyses 
to proceed with confidence. 
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Table 2. Reliability Test Results of Scales 

Scale Dims Item ITC  if Item Deleted  N 

Heterogeneity 
of 

Knowledge-based 
Teams 

Social 
Attribute 

Heterogeneity 

SH1 0.892 0.894 
0.938 3 SH2 0.827 0.946 

SH3 0.898 0.889 

Information 
Heterogeneity 

XX1 0.856 0.907 

0.930 5 
XX2 0.874 0.903 
XX3 0.880 0.903 
XX4 0.806 0.916 
XX5 0.690 0.942 

Value 
Heterogeneity 

JZ1 0.822 0.918 

0.933 5 
JZ2 0.822 0.918 
JZ3 0.788 0.924 
JZ4 0.817 0.918 
JZ5 0.861 0.910 

Collective 
Psychological 

Ownership 

Single 
Dimension 

SY1 0.832 0.962 

0.964 6 

SY2 0.903 0.955 
SY3 0.926 0.952 
SY4 0.877 0.958 
SY5 0.891 0.956 
SY6 0.880 0.957 

Team 
Performance 

Team 
Task 

Performance 

TRW1 0.897 0.934 

0.951 5 
TRW2 0.864 0.939 
TRW3 0.867 0.939 
TRW4 0.849 0.942 
TRW5 0.852 0.942 

Team 
Relationship 
Performance 

TGX1 0.841 0.903 
0.927 3 TGX2 0.865 0.884 

TGX3 0.848 0.898 

Team 
Development 

Capability 

TFZ1 0.695 0.665 
0.795 3 TFZ2 0.557 0.831 

TFZ3 0.688 0.676 

Member 
Job 

Satisfaction 

TMY1 0.531 0.752 
0.761 3 TMY2 0.628 0.641 

TMY3 0.622 0.646 

Team 
Identity 

Single 
Dimension 

RT1 0.760 0.931 

0.929 4 
RT2 0.774 0.926 
RT3 0.908 0.882 
RT4 0.898 0.885 

 
 
4.2 Hypothesis Testing 
The hypotheses were tested using hierarchical regression analysis and mediation/moderation 
models. The results are presented below, with references to relevant tables and figures. 
 
Hypothesis 1: Knowledge team heterogeneity positively or negatively impacts team 
performance. 
Regression analyses (Table 3) revealed mixed effects of heterogeneity on team performance. 
Surface-level heterogeneity (e.g., demographic differences) negatively correlated with 
performance, primarily due to increased interpersonal conflicts and reduced cohesion. However, 
deep-level heterogeneity, particularly differences in expertise and values, positively impacted 
performance by fostering diverse perspectives and innovative problem-solving capabilities. 
These findings support the dual-edged nature of heterogeneity described in the literature 
(Harrison & Klein, 2007). 
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Table 3. Regression Analysis of Knowledge Team Heterogeneity and Team Performance 
Model R2 Adj.R2 F Sig. F beta t Sig. t 

1 TTP - SAH 0.112 0.107 22.890 .000 -0.335 -4.784 .000 
2 TRP - SAH 0.206 0.202 47.101 .000 -0.454 -6.863 .000 
3 TDC – SAH 0.213 0.208 48.914 .000 -0.461 -6.994 .000 
4 MJS – SAH 0.046 0.040 8.679 .004 -0.214 -2.946 .004 

 
Hypothesis 2: Knowledge team heterogeneity positively influences collective psychological 
ownership. 
Regression results (Table 4) indicated a significant positive relationship between deep-level 
heterogeneity and collective psychological ownership. Teams with greater cognitive and value 
diversity exhibited higher levels of shared ownership, as members leveraged their 
complementary skills to achieve common goals. Surface-level heterogeneity, however, showed no 
significant effect, underscoring the importance of deeper, task-relevant differences in shaping 
ownership dynamics. 
 

Table 4. Regression Analysis of Heterogeneity and Collective Psychological Ownership 
 Model R2 Adj.R2 F Sig. F beta t Sig. t 
1 CPO – SAH 0.109 0.104 22.068 .000 -0.330 -4.698 .000 
2 CPO – IH 0.098 0.093 19.570 .000 0.312 4.424 .000 
3 CPO – VH 0.075 0.069 14.575 .000 -0.273 -3.818 .000 

 
Hypothesis 3: Collective psychological ownership positively impacts team performance. 
As shown in Table 5, collective psychological ownership had a strong positive effect on team 
performance. Teams with high ownership levels demonstrated superior task outcomes, enhanced 
innovation, and greater member satisfaction. These results align with Pierce et al.'s (2001) 
theoretical framework, highlighting the motivational and cohesive benefits of shared ownership. 
 

Table 5. Regression Analysis of Collective Psychological Ownership and Team Performance 
 R2 Adj.R2 F Sig. F beta t Sig. t 

1 TTP – CPO 0.054 0.049 10.387 .002 0.233 3.223 .002 
2 TRP – CPO 0.098 0.093 19.690 .000 0.313 4.437 .000 
3 TDC – CPO 0.231 0.227 54.456 .000 0.481 7.379 .000 
4 MJS – CPO 0.113 0.108 23.073 .000 0.336 4.803 .000 

 
Hypothesis 4: Collective psychological ownership mediates the relationship between team 
heterogeneity and performance. 
Mediation analyses using bootstrapping methods confirmed that collective psychological 
ownership partially mediated the effects of deep-level heterogeneity on team performance. Table 
6 showed the mediation pathways, showing that ownership enhances the positive impact of 
heterogeneity by promoting collaboration and reducing potential conflicts. The mediation effect 
was not observed for surface-level heterogeneity, further emphasizing the distinct roles of 
different heterogeneity dimensions. 
 

Table 6. Mediating Effect of Collective Psychological Ownership on Heterogeneity and Team 
Performance 

Model R² Adj. R² F Sig. F Beta t Sig. t Dims (H) TPO 
1 0.112 0.107 22.890 0.000 -0.335 -4.784 0.000 SA TP 
2 0.109 0.104 22.068 0.000 -0.330 -4.698 0.000 SA CPO 
3 0.129 0.119 13.342 0.000 -0.290 -3.933 0.000 SA TP + CPO 
1 0.206 0.202 47.101 0.000 -0.454 -6.863 0.000 SA RP 
2 0.109 0.104 22.068 0.000 -0.330 -4.698 0.000 SA CPO 
3 0.236 0.228 27.871 0.000 -0.394 -5.711 0.000 SA RP + CPO 
1 0.213 0.208 48.914 0.000 -0.461 -6.994 0.000 SA DC 
2 0.109 0.104 22.068 0.000 -0.330 -4.698 0.000 SA CPO 
3 0.334 0.327 43.452 0.000 -0.340 -3.572 0.000 SA DC + CPO 
1 0.046 0.040 8.679 0.004 -0.214 -2.946 0.004 SA JS 
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2 0.109 0.104 22.068 0.000 -0.330 -4.698 0.000 SA CPO 
3 0.125 0.115 12.855 0.000 -0.116 -1.566 0.119 SA JS + CPO 
1 0.033 0.027 4.143 0.014 0.181 2.479 0.014 Info TP 
2 0.098 0.093 19.570 0.000 0.312 4.424 0.000 Info CPO 
3 0.067 0.057 6.493 0.002 0.120 1.585 0.115 Info TP + CPO 
1 0.101 0.096 20.416 0.000 0.318 4.518 0.000 Info DC 
2 0.098 0.093 19.570 0.000 0.312 4.424 0.000 Info CPO 
3 0.263 0.254 32.053 0.000 0.186 2.766 0.006 Info DC + CPO 
1 0.056 0.050 10.665 0.001 -0.236 -3.266 0.001 Values TP 
2 0.075 0.069 14.575 0.000 -0.273 -3.818 0.000 Values CPO 
3 0.086 0.076 8.506 0.000 -0.186 -2.514 0.013 Values TP + CPO 
1 0.100 0.095 20.038 0.000 -0.316 -4.476 0.000 Values RP 
2 0.075 0.069 14.575 0.000 -0.273 -3.818 0.000 Values CPO 
3 0.155 0.146 16.556 0.000 -0.249 -3.493 0.001 Values RP + CPO 
1 0.091 0.086 18.140 0.000 -0.302 -4.259 0.000 Values DC 
2 0.075 0.069 14.575 0.000 -0.273 -3.818 0.000 Values CPO 
3 0.263 0.255 32.067 0.000 -0.184 -2.770 0.006 Values DC + CPO 

 
This consolidated table integrates the results from the various models testing the mediating effect 
of collective psychological ownership on different types of heterogeneity (social attribute, 
information, and values) and their influence on different team performance outcomes, including 
task performance, relationship performance, development capabilities, and job satisfaction. 
 
Hypothesis 5: Team identification moderates the mediating effect of collective psychological 
ownership. 
Moderation analyses (Table 7) revealed that team identification significantly strengthened the 
mediating effect of collective psychological ownership. Teams with high identification levels 
experienced enhanced collaboration and alignment, amplifying the benefits of heterogeneity on 
performance.  
 

Table 7. Moderation Analysis Results for Team Identification 
Model R2 Adj.R2 F Sig. F beta t Sig. t 

1 

CPO-SAH-TI 0.158 0.148 16.831 .000 -0.3310.221 -4.8433.232 .000.001 
CPO 0.203 0.190 13.536 .000    
SAH     -0.274 -3.963 .000 

╳TI     0.256 3.784 .000 

SAH        
SAH – CPO     -0.225 -3.210 .002 

2 

CPO – IH – TI 0.142 0.132 14.835 .000b 0.3060.210 4.4343.035 .000.003 
CPO 0.162 0.148 11.542 .000c    
IH     0.255 3.497 .001 
TI     0.230 3.327 .001 
IH        

╳TI     0.154 2.097 .037 

3 

CPO – VH – TI 0.122 0.113 12.547 .000 -0.2730.219 -3.9113.132 .000.002 
CPO 0.135 0.120 9.292 .000    
VH     -0.252 -3.570 .000 
TI     0.225 3.232 .001 
VH        

╳TI     -0.113 -1.601 .111 

 
4.3 Model Fit 
Confirmatory factor analysis (CFA) was conducted to validate the measurement models for each 
construct. The results, presented in Table 8, indicated excellent model fit, with key indices such 
as the Comparative Fit Index (CFI) and the Tucker-Lewis Index (TLI) exceeding 0.9, and the Root 
Mean Square Error of Approximation (RMSEA) falling below 0.05. These findings confirm the 
validity and reliability of the measurement instruments. 
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Table 8. Model Fit Indices for CFA of Measurement Constructs 
Model CMIN/DF GFI AGFI NFI TLI CFI RMSEA 

Knowledge-Based Team Heterogeneity 4.829 0.95 0.927 0.981 0.981 0.985 0.065 
Collective Psychological Ownership 4.864 0.99 0.963 0.996 0.991 0.996 0.065 
Team Performance 3.74 0.961 0.942 0.972 0.973 0.979 0.055 
Team Identity 3.852 0.998 0.979 0.999 0.996 0.999 0.056 

 
Structural equation modeling (SEM) was employed to test the overall theoretical model, which 
included direct, mediating, and moderating effects. The model fit was found to be robust, with the 
key fit indices indicating strong alignment with the data. The structural paths revealed significant 
relationships between team heterogeneity, collective psychological ownership, team 
identification, and team performance, confirming the proposed theoretical framework. The 
moderation-mediation model was further validated using PROCESS macro in SPSS, confirming 
the hypothesized pathways and interactions. The bootstrapped confidence intervals for indirect 
effects did not include zero, providing strong evidence for the proposed mediation and 
moderation effects. 
 
5. Discussion 
5.1 Theoretical Implications 
The findings of this study contribute significantly to the theoretical understanding of team 
heterogeneity and its impact on performance within knowledge-based teams, particularly in the 
context of Chinese industrial parks. The validation of collective psychological ownership as a 
mediating variable is a critical theoretical advancement. Previous research has largely examined 
psychological ownership at the individual level (Pierce et al., 2001). This study extends the 
construct to the team level, demonstrating that when heterogeneity is well-managed, it fosters a 
shared sense of ownership, which in turn positively impacts performance. This finding 
underscores the centrality of shared psychological constructs in unlocking the potential of 
diverse teams. The moderating role of team identification is another noteworthy theoretical 
contribution. While social identity theory (Tajfel & Turner, 1986) has long emphasized the 
importance of group alignment in mitigating the challenges of diversity, this study empirically 
demonstrates that team identification enhances the mediating effects of collective psychological 
ownership. High levels of identification strengthen team cohesion and enable teams to harness 
the cognitive diversity inherent in heterogeneity, bridging the gap between potential conflict and 
collaborative innovation. This dynamic not only enriches the theoretical discourse on group 
dynamics but also addresses critical gaps in the literature on the interplay between psychological 
constructs and team heterogeneity (Van Knippenberg & Schippers, 2007). The integration of 
psychological ownership theory and social identity theory into a cohesive framework provides a 
robust lens through which to analyze team dynamics. This interdisciplinary approach reflects a 
nuanced understanding of how individual-level and collective-level processes interact to 
influence team outcomes. The findings encourage further exploration of psychological constructs 
in diverse organizational settings, advancing the frontier of cross-cultural and team performance 
research. 
 
5.2 Practical Implications 
The practical implications of these findings are profound, particularly for managers and 
policymakers in industrial parks aiming to optimize the performance of knowledge-based teams. 
First, the study emphasizes the importance of fostering collective psychological ownership as a 
mechanism to enhance team cohesion and productivity. Managers should prioritize creating 
environments where team members feel a shared sense of ownership over their tasks and 
outcomes. This can be achieved through inclusive leadership practices that encourage equitable 
participation, transparency, and recognition of diverse contributions (Sun, Zuo, Liu, Huang, & 
Wen, 2024). Second, the results underscore the critical role of team identification in leveraging 
the benefits of heterogeneity. Managers should actively promote a strong team identity by 
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articulating a clear and shared vision, aligning team goals with organizational objectives, and 
facilitating meaningful interpersonal connections. These practices can mitigate the risks of 
subgroup formation and interpersonal conflicts, enabling diverse teams to function cohesively. 
Finally, the dual-edged nature of heterogeneity requires a nuanced management approach. While 
surface-level heterogeneity can initially pose challenges, its adverse effects can be mitigated by 
fostering deep-level alignment through shared goals and collaborative norms. Training programs 
focused on cross-cultural and interdisciplinary collaboration are essential for equipping team 
members with the skills to navigate and capitalize on diversity (Sun, Zuo, Huang, & Wen, 2024). 
 
5.3 Comparison with Existing Literature 
This study aligns with and extends existing literature on team heterogeneity and performance. 
Prior studies have highlighted the paradoxical effects of heterogeneity, with cognitive diversity 
driving innovation while demographic differences exacerbate conflict (Harrison & Klein, 2007; 
Jehn et al., 1999). The present findings corroborate these dual effects, offering nuanced insights 
into the conditions under which heterogeneity contributes positively to performance. By 
identifying collective psychological ownership as a mediating variable, the study adds depth to 
the understanding of how teams can transform diversity into a competitive advantage. In contrast 
to traditional perspectives that view heterogeneity as a static characteristic, this study 
emphasizes its dynamic interaction with psychological and social constructs. The validation of 
team identification as a moderating variable highlights the importance of fostering alignment and 
cohesion in diverse teams. This finding extends previous research on group dynamics, which has 
primarily focused on surface-level factors such as demographic similarity (Van Knippenberg & 
Schippers, 2007). The study also builds on recent work exploring inclusive leadership as a critical 
enabler of effective team management (Sun et al., 2024). The emphasis on leadership practices 
that foster equity and participation aligns with findings from studies on cross-cultural 
collaboration (Sun, Zuo, Huang, & Wen, 2024) and employee engagement (Sun & Zuo, 2023). By 
situating these practices within the unique context of Chinese industrial parks, the research 
provides actionable insights that bridge theoretical constructs and practical applications. Despite 
these contributions, the findings diverge from some existing studies that emphasize the 
predominance of surface-level heterogeneity in driving team dynamics. This discrepancy 
underscores the importance of context in shaping the effects of heterogeneity, highlighting the 
need for further research in diverse organizational settings. By advancing a context-sensitive 
understanding of team heterogeneity, this study paves the way for future investigations into the 
interplay of diversity, psychological constructs, and performance. 
 
6. Conclusion 
6.1 Summary of Findings 
This study has advanced the understanding of the complex interplay between team heterogeneity, 
collective psychological ownership, team identification, and performance within the unique 
context of knowledge-based teams in Chinese industrial parks. By systematically examining both 
surface-level and deep-level heterogeneity, the research validates the dual-edged nature of team 
diversity. Surface-level heterogeneity was found to pose challenges by fostering interpersonal 
conflicts, while deep-level heterogeneity, particularly in cognitive and value dimensions, 
contributed positively to team performance through enhanced problem-solving and innovation. 
The confirmation of collective psychological ownership as a mediating variable represents a 
significant theoretical contribution. The study demonstrates that collective psychological 
ownership bridges the gap between deep-level heterogeneity and team performance by fostering 
a shared sense of responsibility and commitment among team members. This insight extends 
psychological ownership theory into the realm of team dynamics, highlighting its relevance in 
collective, knowledge-intensive settings. The moderating role of team identification adds another 
layer of understanding to the dynamics of team heterogeneity. Teams with high identification 
levels were shown to capitalize on the benefits of diversity while mitigating its potential 
drawbacks. This underscores the importance of fostering alignment and unity within diverse 
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teams, as strong identification amplifies the positive effects of collective psychological ownership 
on performance. Overall, the research offers a robust framework that integrates social identity 
theory, group dynamics theory, and psychological ownership theory to explain how 
heterogeneous teams can achieve superior performance. These findings not only fill critical gaps 
in the literature but also provide actionable insights for managing diverse teams effectively in 
knowledge-based industries. 
 
6.2 Limitations 
While the findings of this study are both significant and insightful, several limitations warrant 
attention. First, the reliance on cross-sectional survey data constrains the ability to establish 
causal relationships definitively. Longitudinal studies would provide greater clarity on the 
temporal dynamics of team heterogeneity, psychological ownership, and performance. Second, 
the sample is geographically and contextually specific, focusing exclusively on knowledge-based 
teams within Chinese industrial parks. While this context provides a rich basis for exploring team 
dynamics in rapidly developing economies, it may limit the generalizability of the findings to 
other cultural and organizational settings. Future studies should aim to replicate these findings 
across diverse cultural contexts and industries to validate their broader applicability. Finally, the 
study focuses on a specific set of mediating and moderating variables—collective psychological 
ownership and team identification—while excluding other potentially influential factors. 
Constructs such as leadership styles, organizational culture, and technological integration may 
also play critical roles in shaping team dynamics. Incorporating these variables in future research 
could yield a more comprehensive understanding of the phenomena under study. 
 
6.3 Future Directions 
Building on the insights and limitations of this research, several avenues for future exploration 
emerge. First, longitudinal studies are needed to track the evolution of team dynamics over time, 
particularly in the face of changing team compositions and external conditions. Such research 
could provide a more nuanced understanding of how heterogeneity impacts performance across 
different stages of team development. Second, further investigation into additional mediating and 
moderating variables could enrich the conceptual framework established by this study. For 
instance, leadership styles—especially inclusive leadership—may significantly influence how 
heterogeneity is perceived and leveraged within teams (Sun, Zuo, Liu, Huang, & Wen, 2024). 
Similarly, organizational culture and technological tools could moderate the effects of 
psychological ownership and team identification on performance. Third, comparative studies 
across different cultural contexts would offer valuable insights into the universality and cultural 
specificity of the findings. Given the increasing globalization of knowledge-based work, 
understanding how cultural dimensions shape the dynamics of team heterogeneity and 
psychological ownership would enhance the applicability of the research. Lastly, the implications 
of digital transformation for team heterogeneity and psychological ownership warrant 
exploration. As teams increasingly rely on virtual collaboration tools, the dynamics of ownership, 
identification, and performance may shift, presenting both challenges and opportunities for 
effective team management. In conclusion, this study provides a strong foundation for 
understanding the complex interplay between team heterogeneity, collective psychological 
ownership, and performance in knowledge-based teams. By addressing its limitations and 
exploring future research directions, scholars can continue to push the boundaries of this 
important field, contributing to both theoretical advancement and practical innovation in team 
management. 
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