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Editorial on the Research Topic
 Innovative and creative behaviours in the modern workplace: causes and consequences




Rapid technological development has created the need for bold, radical changes (Dwivedi et al., 2023), rendering the future more unpredictable and uncertain. Consequently organizations and individuals must continuously adapt to such situations to remain competitive (Gu et al., 2023). Specifically, individual creative and innovative actions are becoming increasingly important for organizational competitiveness and success (Rietzschel et al., 2024; Woods et al., 2018). This Research Topic explores novel and useful theoretical approaches to enriching our understanding of the mechanisms and processes through which creative and innovative behaviors emerge in organizations.

Receiving over 67 submissions in total, the 10 carefully selected works (see Table 1) represent various countries in Asia and diverse samples, such as general employees, elder workers, organizational leaders, and entrepreneurs. The studies span multiple sectors, including manufacturing, public services, and knowledge-intensive industries, thus providing nuanced insights into the multifaceted drivers of employee creative and innovative behaviors in modern workplaces. By highlighting commonalities and contextual differences, the studies offer valuable guidance for organizations and leaders seeking to foster creativity and innovation from within.

TABLE 1 Overview of selected articles.


	Creative and innovative behaviors in the modern workplace: causes and consequences





	No
	Authors
	Research questions
	Num
	Participants and country
	Key variables studied
	Findings
	Theories applied
	Theoretical contribution
	Practical contribution

 
	1
	Wang L. et al.
	How does leader perfectionism affect radical innovation?
	343
	Employees of SEMs, China
	Leader perfectionism, Leader's conscientiousness, work engagement, promotion focus, radical innovation
	Work engagement mediates; conscientiousness and promotion focus moderate.
	JD-R theory,
	Found that leader's other-oriented perfectionism boosts radical innovation via work engagement.
	Incorporated both leader and follower traits in understanding innovation dynamics.

 
	2
	Li Y. et al.
	How does craftsmanship spirit influence innovative behavior?
	400
	Skilled workers, Manufacturing, China
	Craftsmanship spirit, Innovative self-efficacy, knowledge sharing, Innovative climate, Innovative behavior,
	Mediated by self-efficacy and knowledge sharing; innovative climate as moderator.
	Social Cognitive Theory: Social Exchange Theory:
	Bridges mindset and behavior through dual mediators. Promoted the concept of craftsmanship as a psychological driver of innovation.
	Emphasizes crafting spirit in HR practices.

 
	3
	Jiang B. et al.
	How does overqualification relate to innovation performance via perfectionism and job crafting?
	363
	Employees, manufacturing and service, China
	Perceived overqualification, Independent self-construction, perfectionism, job crafting, informal status, innovation performance
	Chain mediation via perfectionism and job crafting; moderated by independent self-construction and informal status.
	Trait Activation Theory
	Shows double mediation and dual moderation effect. Framed perceived overqualification as a source of innovation via perfectionism and job crafting.
	Reframes overqualification as a creative resource.

 
	4
	Lee and Kim
	What drives innovative behavior in public organizations?
	1,021
	Public servants, South Korea
	Public service motivation, organizational commitment, perceived innovative culture Innovative behavior
	PSM drives innovation; organizational commitment not mediating; perceived innovative culture moderates PSM and innovation behavior.
	Public Service Motivation Theory
	Clarifies PSM and innovative culture effects on innovative behavior in public sector. Confirmed that PSM directly fosters innovation even when organizational commitment does not mediate.
	Recommends PSM-based recruitment and cultural alignment. Showed that innovative culture strengthens the impact of motivation on innovation.

 
	5
	Yang et al.
	How does entrepreneur creativity transform into organizational creativity?
	458
	Entrepreneurs and organization members, China
	Entrepreneur creativity, platform leadership, org culture(moderator) Org creativity
	Platform leadership mediates, org culture moderates transformation.
	Social Exchange Theory, Social information processing theory Social cognitive theory
	Extends understanding of top-down creativity transfer. Highlighted that platform leadership enables the transfer of entrepreneurial creativity to organizations.
	Guides leaders to facilitate creativity diffusion.

 
	6
	Jiang D. et al.
	How do HIWPs influence elder employees' innovation performance?
	278
	Elder employees (>35), China
	HIWPs, exploratory and exploitative innovation, transformational leadership innovation performance
	Non-linear U-shaped and inverted U-shaped effects observed; transformational leadership moderates.
	Social Exchange Theory Self-determination theory
	Discovered nonlinear U-shaped and inverted-U effects of innovation strategies on older employees. Reveals complex dynamics of HIWPs and innovation forms.
	Offers HR strategies for elder employees' innovation.

 
	7
	Liu et al.
	How does humble leadership affect creative performance?
	350
	Employees and supervisors, Pakistan
	Humble leadership, intrinsic motivation, work engagement creative performance
	Intrinsic motivation and work engagement sequentially mediate humble leadership–creativity link.
	Self-Determination Theory, JD-R model
	Identified sequential mediation of intrinsic motivation and work engagement in creativity. Advanced leadership research by showing humble leadership's motivational power.
	Promotes humble leadership as a creativity enabler.

 
	8
	Arshad et al.
	How does HPWS impact innovation via social capital and knowledge-sharing?
	262
	Job incumbents, service firms, Pakistan
	HPWS, social capital, knowledge sharing, need for cognition, Innovative behavior
	HPWS promotes innovation via social capital and knowledge sharing; need for cognition moderates.
	Social Exchange Theory, Elaboration Likelihood Model
	Combines social/cognitive pathways to explain innovation behavior. Showed that social capital and knowledge sharing mediate the HPWS-innovation link.
	Guides design of HPWS to foster innovation in knowledge firms.

 
	9
	Wang C. et al.
	Does organizational ambidexterity mediate high performance HR practices - performance link? Does organizational learning moderate the organizational ambidexterity- performance link?
	347
	Senior managers of SMEs, China
	HPHR practices, organizational ambidexterity, organizational learning Organizational performance
	HPHR improves organizational performance; ambidexterity mediates; learning moderates.
	Strategic human resource management theory, strategic management theory, contingency theory, organizational learning theory
	Clarifies how organizational ambidexterity mediates HPHR practices- organizational performance relation. Revealed that organizational learning enhances the effect of HR practices through ambidexterity.
	Suggests organizations to realize organizational ambidexterity by integrating HPHR practices, ultimately enhance organizational performance.

 
	10
	Li S. et al.
	How can nudging push employees beyond comfort zones in green innovation?
	2,253
	Employees from manufacturing firms, China
	Combination nudge, isolation nudge, green knowledge acquisition
	Combined nudges (social norm + status) outperform individual ones; praise-before-pressure more effective.
	Expectancy Theory
	Expands expectancy theory in green learning via nudging mechanisms. Demonstrated that combining praise and social norm nudges is more effective than using pressure.
	Offers effective nudging strategies for green innovation.






Broadly, the 10 articles illustrate the diverse psychological, organizational, and contextual mechanisms that underpin employee creative and innovative behaviors in the modern workplace. The studies by Jiang D. et al., Arshad et al., and Wang C. et al. demonstrate how human resource (HR) practices can play a pivotal role in shaping organizational innovation. These practices include high-involvement work practices, high-performance work systems, and high-performance HR practices. Additionally, other mechanisms, such as fostering intrinsic motivation (Liu et al.), promoting knowledge sharing (Li Y. et al.), and facilitating knowledge acquisition (Li S. et al.), are identified as effective strategies that managers and HR professionals can employ to cultivate creativity and innovation, even in the absence of technical backgrounds. Moreover, research by Li Y. et al., Lee and Kim, and Yang et al. suggests that the organization's innovative climate and culture have conditioning effects on both actor-level and contextual factors that shape employees creative and innovative behaviors. Specifically, supportive climates and cultures positively condition these relationships, strengthening their impact on creative and innovative behavior. Collectively, such findings offer valuable insights and practical approaches that can guide HR professionals in fostering organizational creativity and innovation from a non-technical perspective.

Notably, the studies also reveal moderated mediation mechanisms through which HR practices and leadership styles influence creative and innovative behavior, including organizational learning (Wang C. et al.), transformational leadership and leader's conscientiousness (Jiang D. et al.; Wang L. et al.). Jiang D. et al. examined nonlinear and cross-level dynamics, uncovering the nuanced relationships between factors such as organizational ambidexterity, transformational leadership, and innovation outcomes.

From a theoretical prestige, four articles utilized relational and exchange-based theories (Li Y. et al.; Yang et al.; Jiang D. et al.; Arshad et al.). This may hold particular significance for employers and managers who need to recognize this common interest in the workplace, as it suggests that individuals value reciprocation when they make efforts to contribute to the organization. One cannot expect employees to deliver top performance without providing them with adequate resources and appropriate rewards—such an expectation is akin to wanting to have one's cake and eat it too. The remaining articles drew on a broad range of psycho-social theories such as job demands—resources (JD-R) theory (Wang L. et al.; Liu et al.), trait activation theory (Jiang B. et al.), expectancy theory (Li S. et al.), self-determination theory (Liu et al.; Jiang D. et al.), and social cognitive theory (Li Y. et al.; Yang et al.) to explore how employees' creative and innovative behaviors are supported in the workplace.

The Research Topic contributes theoretically in two main ways: it combines various levels of analysis—individual, team, and organizational—to offer a comprehensive understanding of the factors leading to creativity and innovation. Additionally, they connect psychological and strategic viewpoints by correlating intrinsic motivation and cognition with performance outcomes at the firm level. From a practical standpoint, the findings suggest actionable strategies for organizations, managers, HR professionals such as creating tailored HR systems that signify commitment to employees; cultivate leadership that promotes motivation and engagement; acknowledge and utilize individual differences like over qualification or a craftsman spirit; and nurture organizational cultures that fostering knowledge sharing and learning, building social capital, and deploying behavioral nudges to enhance creativity and innovation. Such studies bridge theoretical gaps and provide a solid foundation for practical implementation in creativity- and innovation-driven organizations.

While the Research Topic provides solid and comprehensive contributions to both theory and practice, further research is still needed. For instance, studies have shown individuals' psychological capital significantly enhances employee performance, including employee creativity and innovation (Ghafoor and Haar, 2022; Tho, 2022). Creativity and innovation are highly cognitively demanding processes that consume personal resources (Serban et al., 2023; Sidelkivska and Bilbao-Calabuig, 2023), while psychological capital is a major individual psychological resource that acts as a major personal resource in support of employee creative and innovative behavior (Ghafoor and Haar, 2022). It encompasses hope, optimism, self-efficacy, and resilience, which are considered fundamental drivers of creative and innovative behavior (Luthans and Youssef-Morgan, 2017; Newman et al., 2014; Yu et al., 2019). However, there is a lack of understanding regarding the contexts and conditions that underlie the relationships between psychological capital, creativity, and innovation (Loghman et al., 2023; Lupsa et al., 2020). Accordingly, future research would benefit from examining how and when psychological resources can promote creative and innovative behavior in the workplace. In particular, further research is needed to gain a deeper understanding of how proximal factors in an employee's work environment, such as their job, either challenge or hinder their ability to engage in creative and innovative behaviors (De Clercq and Mustafa, 2024). Such efforts can advance our understanding of the conditions and boundaries that facilitate or inhibit the effective translation of psychological resources into creativity and innovation.

In the era characterized by rapid technological change, heightened unpredictability, and growing uncertainty, literature increasingly highlights creativity and innovation as vital drivers of organizational adaptability and long-term success (Sidelkivska and Bilbao-Calabuig, 2023; Zhou and Hoever, 2023). Advancing our understanding of creative and innovative behavior is essential for supporting employers, managers, and HR professionals in navigating these complex challenges. However, the number of empirical research studies in this Research Topic remains limited. Therefore, further scholarly efforts are warranted to conduct empirical studies to support and enable organizations to remain competitive and future-ready.


Author contributions

SH: Conceptualization, Writing – original draft, Writing – review & editing. MM: Writing – review & editing. MH: Writing – review & editing. DV: Writing – review & editing.



Conflict of interest

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



Generative AI statement

The authors declare that no Gen AI was used in the creation of this manuscript.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.


References
	 De Clercq, D., and Mustafa, M. J. (2024). How transformational leaders get employees to take initiative and display creativity: the catalytic role of work overload. Personnel Rev. 53, 488–507. doi: 10.1108/PR-02-2022-0090
	 Dwivedi, Y. K., Sharma, A., Rana, N. P., Giannakis, M., Goel, P., and Dutot, V. (2023). Evolution of artificial intelligence research in Technological Forecasting and Social Change: research topics, trends, and future directions. Technol. Forecast. Soc. Change 192:122579. doi: 10.1016/j.techfore.2023.122579
	 Ghafoor, A., and Haar, J. (2022). Does job stress enhance employee creativity? Exploring the role of psychological capital. Personnel Rev. 51, 644–661. doi: 10.1108/PR-08-2019-0443
	 Gu, X. J., Tong, D. D., Shi, P. Q., Zou, Y. C., Yuan, H., Chen, C., et al. (2023). Incorporating STEAM activities into creativity training in higher education. Think. Ski. Creat. 50:101395. doi: 10.1016/j.tsc.2023.101395
	 Loghman, S., Quinn, M., Dawkins, S., Woods, M., Sharma, S. O., and Scott, J. (2023). The comprehensive meta-analyses of the nomological network of psychological capital (PsyCap). J. Leadersh. Organizat. Stud. 30, 108–128. doi: 10.1177/15480518221107998
	 Lupsa, D., Vîrga, D., Maricutoiu, L. P., and Rusu, A. (2020). Increasing psychological capital: a pre-registered meta-analysis of controlled interventions. Appl. Psychol. 69, 1506–1556. doi: 10.1111/apps.12219
	 Luthans, F., and Youssef-Morgan, C. M. (2017). Psychological capital: an evidence-based positive approach. Annu. Rev. Organizat. Psychol. Organizat. Behav. 4, 339–366. doi: 10.1146/annurev-orgpsych-032516-113324
	 Newman, A., Ucbasaran, D., Zhu, F., and Hirst, G. (2014). Psychological capital: a review and synthesis. J. Organ. Behav. 35, S120–S138. doi: 10.1002/job.1916
	 Rietzschel, E. F., Ritter, S. M., and Baas, M. (2024). “A systematic review of creativity evaluation and creativity selection measurement tasks,” in Psychology of Aesthetics Creativity and the Arts.
	 Serban, A., Kepes, S., Wang, W., and Baldwin, R. (2023). Cognitive ability and creativity: typology contributions and a meta-analytic review. Intelligence 98:101757. doi: 10.1016/j.intell.2023.101757
	 Sidelkivska, V., and Bilbao-Calabuig, P. (2023). Conceptualizing cognitive and behavioral elements of individual's creativity and innovation: systematic literature review. Eur. J. Soc. Sci. Res. 21, 190–195. doi: 10.1080/13511610.2023.2231161
	 Tho, N. D. (2022). Employees' psychological capital and innovation outputs: the roles of job crafting and proactive personality. Innovation 24, 333–353. doi: 10.1080/14479338.2021.1979987
	 Woods, S. A., Mustafa, M. J., Anderson, N., and Sayer, B. (2018). Innovative work behavior and personality traits: examining the moderating effects of organizational tenure. J. Manag. Psychol. 33, 29–42. doi: 10.1108/JMP-01-2017-0016
	 Yu, X. F., Li, D. H., Tsai, C. H., and Wang, C. H. (2019). The role of psychological capital in employee creativity. Career Dev. Int. 24, 420–437. doi: 10.1108/CDI-04-2018-0103
	 Zhou, J., and Hoever, I. J. (2023). Understanding the dynamic interplay between actor and context for creativity: progress and desirable directions. Annu. Rev. Organ. Psychol. Organ. Behav. 10, 109–135. doi: 10.1146/annurev-orgpsych-120920-055457
	Copyright
 © 2025 Huang, Mustafa, Hughes and Virga. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.









 


	
	
TYPE Original Research
PUBLISHED 03 January 2024
DOI 10.3389/fpsyg.2023.1283637






The more ambidexterity the better? The moderating effect of organizational learning between high-performance HR practices and organizational performance

Canhao Wang1,2, Meng Zhang3 and Hongtao Ma4*


1Administration and Management Institute, Ministry of Agriculture and Rural Affairs School, Beijing, China

2Business School, Beijing Normal University, Beijing, China

3Business School, Shandong Normal University, Jinan, China

4The Tourism College of Shanghai Normal University, Shanghai, China

[image: image2]

OPEN ACCESS

EDITED BY
 Mike James Mustafa, University of Nottingham Malaysia, Malaysia

REVIEWED BY
 Lutfihak Alpkan, Istanbul Technical University, Türkiye
 Mathew Hughes, University of Leicester, United Kingdom

*CORRESPONDENCE
 Hongtao Ma, 983221109@qq.com

RECEIVED 26 August 2023
 ACCEPTED 06 December 2023
 PUBLISHED 03 January 2024

CITATION
 Wang C, Zhang M and Ma H (2024) The more ambidexterity the better? The moderating effect of organizational learning between high-performance HR practices and organizational performance. Front. Psychol. 14:1283637. doi: 10.3389/fpsyg.2023.1283637

COPYRIGHT
 © 2024 Wang, Zhang and Ma. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
 




Objective: The objective of this study is to test the directly impact of high-performance HR practices on organizational performance, and the mediating effect of organizational ambidexterity empirically. Moreover, the moderating role of organizational learning in the relationship between ambidexterity and specialization in exploitation or exploration on firm performance has also been examined. Ultimately, we construct a moderated mediation model.
Methods: Questionnaires were distributed to the target enterprises mainly through the contacts of the research group members, the local management consulting association and the training opportunities for leaders. Finally, a total of 347 CEO questionnaire data were collected from Chinese SMEs. The sample cover Shanghai, Beijing, Chongqing, Jiangsu, Zhejiang, Guangdong, Henan, Sichuan and other eastern and central regions. SPSS 23.0 and AMOS 24.0 were used to analyze the data.
Results: The results revealed that high-performance HR practices had a positive effect on organizational performance and that organizational ambidexterity played a partially mediating role between high-performance HR practices and organizational performance. Further, organizational learning moderated the effects of organizational ambidexterity and organizational specificity on firm performance.
Discussion: This study provided valuable practical insights. On one hand, this study provides a concrete operational scheme for SMEs in China to realize organizational ambidexterity by integrating a series of HR practices such as employees’ ability, motivation and opportunity. On the other hand, through organizational ambidexterity, firms can not only obtain organizational long-term performance by enhancing their new product R & D capabilities, that is, exploratory innovation, but also utilize their existing resources to improve and expand their existing products and services, that is, to achieve short-term performance by exploitative innovation.

KEYWORDS
 high-performance HR practices, organizational ambidexterity, organizational learning, organizational performance, SMEs


1 Introduction

At present, the wave of economic globalization has deepened the economic ties between countries, and it has also intensified competition in domestic and foreign markets. For enterprises, in order to hire and retain excellent talents to gain their own competitive advantages, it is inseparable from the efficiency of human resources and human resource management. Therefore, effective management of organizational talent is widely recognized as a crucial factor for organizations to improve their competitiveness.

Over the past two decades, the strategic role of high-performance human resource (HR) practices has received considerable attention in management literature, e.g., the impact of high-performance HR practices on individual (Wood et al., 2012; Ma et al., 2021) and organizational performance (Kroff et al., 2017; Kirkpatrick and Hoque, 2022). Although most previous studies have confirmed the positive relationship between high-performance HR practices and organizational performance from behavioral, human capital, and resource-based perspectives, some scholars have questioned this hypothesis and reached opposite conclusions (Richard and Johnson, 2001; Batt and Colvin, 2011; Gardner et al., 2011). The inconclusive findings suggest that the theoretical logic underlying the mechanisms linking high-performance HR practices and organizational performance remains fragmented, and a deeper understanding of the relationship between the two is needed. This paper contributes to the existing literature in two aspects: First, focus on mediating factors that link high-performance human resource practices to corporate performance, e.g., organizational ambidexterity; second, explore the contextual factors (organizational learning) that may influence the impact of high-performance HR practices on firm performance.

Organizational ambidexterity originated from March (1991) and Tushman and O’Reilly (1996). They extended the exploration versus exploitation construct to define a new typology of technological innovation strategy along two generic dimensions: exploration innovation and exploitative innovation. If an organization scores high in both exploratory and developmental innovation strategies, we can consider it as organizational ambidexterity. In this case, the product of the two scores will be a good proxy measure of organizational ambidexterity (He and Wong, 2004). In this study, we attempt to examine the mediating role of organizational ambidexterity between high-performance HR practices and organizational innovation performance for the following reasons: First of all, More and more research on strategic human resource management (SHRM) has recognized employees at the individual level as important sources of competitive advantage for enterprises and believed that a system of human resource practices may enable firms to develop ambidexterity (Patel et al., 2013; Mom et al., 2019; Gürlek, 2021). For example, Swart et al. (2019) raised the senior employees are more likely to use “integration”, “role expansion” and “tone setting”, whilst employees with specialist knowledge about their clients use “gap filling” to enable ambidexterity. Furthermore, despite the general assumption that exploration and exploitation in organizational ambidexterity are often inconsistent or even contradictory, a series of theories and methods are adopted to solve the conflict between exploration and exploitation, such as different leadership styles at the individual level (Wang and Duan, 2018), top management team behavioral integration at the team level (Lubatkin et al., 2006) and organizational learning at the organizational level (Xu and Li, 2013), few studies have examined the role of human resource practices in the process of realizing organizational ambidexterity. Finally, although previous researches have confirmed that high-performance HR practices is the most direct prerequisite for organizational performance (van Esch et al., 2021), the internal mechanism of how high-performance HR practices affects organizational performance remains to be further explored, this manuscript attempts to examine the mediating role of organizational ambidexterity within this comprehensive framework.

In addition, this study suggests that there may be some situational factors, such as organizational learning, that enhance the positive relationship between organizational ambidexterity and organizational performance. Organizational learning refers to a process of acquiring, absorbing, integrating and applying internal and external knowledge and skills, and regards it as a dynamic capability that affects organizational innovation performance (Baker and Sinkula, 1999; Carmeli et al., 2010). First of all, due to the lack of theoretical support, there are still many uncertainties in the relationship between organizational ambidexterity and organizational performance. For example, there is a positive correlation between organizational ambidexterity and organizational performance (Voss and Voss, 2013), and the inverse U-shaped influence (Caspin-Wagner et al., 2012) and negative correlation (Junni et al., 2013). These results show that there is a contingency effect between organizational ambidexterity and organizational performance. Unfortunately, however, there are few studies on this contingency effect. Furthermore, organizational learning can effectively help enterprises identify new internal and external information, and better manage cognitive overload caused by organizational ambidexterity through knowledge transformation, which enables organizations to not only utilize existing knowledge to improve their profitability, but also develop new knowledge to enhance their ability to adapt to new radical changes, ultimately achieving a synergistic effect between exploration and utilization. Therefore, organizational learning is beneficial for enterprises to more effectively acquire, absorb, transform, and apply knowledge, which is conducive to overcoming the trade-offs between simultaneous exploration and exploitation, promoting the advantages of organizational ambidexterity, and transforming it into an improvement in organizational performance. In conclusion, this paper attempts to examine the moderating role of organizational learning between organizational ambidexterity and organizational performance, which can serve as a trigger for organizations to prefer a certain strategy to a certain extent. Additionally, recent researches on other internal and external contingency factors between organizational ambidexterity and organizational performance mainly includes environmental uncertainty (Uotila et al., 2009), organizational redundant resources (Fu et al., 2016), organizational dynamic environment (Chang, 2016), absorptive capacity (Solís-Molina et al., 2018) and dynamic capabilities (Jin et al., 2019).

Therefore, drawing on the strategic human resource management theory, strategic management theory (this article conceptualizes organizational ambidexterity as a strategic perspective), and contingency theory (organizational learning is seen as an intrinsic contextual variable), this study reveals the mediating role of organizational ambidexterity between high-performance HR practices and organizational performance, and takes organizational learning as a moderating variable to further investigate the relationship between organizational ambidexterity and organizational performance. Ultimately, we constructs a moderated mediation model as shown in Figure 1.

[image: Diagram depicting relationships among organizational factors. High performance HR practices influence organizational ambidexterity, combining exploration and exploitation. Ambidexterity impacts organizational learning and organizational performance. Arrows marked H1 to H4 indicate hypothesized pathways.]

FIGURE 1
 Theoretical research model.




2 Theoretical background and hypothesis development


2.1 Strategic human resource management

In recent years, with the increasing market environment of VUCA and market competition, based on the original human resource management theory, strategic human resource management has gradually become a hot topic in academia and industry (Sun et al., 2007). Drawing on the resource-based view, strategic human resource management scholars argue that high-commitment human resource strategy gains a competitive advantage by create a larger pool of enterprise-level human resources that are unique and valuable. Different from traditional human resource management that has been critiqued for its failure, or conceptual inability (Harney and Collings, 2021), strategic human resource management is shifting to a more nuanced conceptualization and measurement of HR practices (e.g., flexibility, job design, etc.), which emphasizes the construction of reasonable human resource practices by influencing employees’ attitudes and behaviors (Boon et al., 2019). Consequently, the research of strategic human resource management examines the impact of high-performance HR practices on organizational performance. Bamberger and Meshoulam (2000) believed that high-performance HR practices were composed of a series of policies and measures that can significantly enhance employees’ working ability, motivation and participation opportunities. Sun et al. (2007) divided the dimensions of high-performance HR practices into three dimensions: ability-enhancing practice, motivation-enhancing practice, and opportunity-enhancing practice, which included eight aspects. The current researches on high-performance HR practices are mainly based on the results-oriented to examine its impact on the individual level and organizational level (Castanheira and Story, 2016; Iyanda Ismail et al., 2021; el-Kassar et al., 2022; Hauff et al., 2022). Therefore, based on the theory of human strategic human resource management, this study attempts to investigate the internal mechanism of high performance human resource management practices on organizational performance.



2.2 Organizational ambidexterity

Ambidextrous organizations advocated for having two different abilities, i.e., exploratory ability and exploitative ability, to enhance their core competitiveness in an increasingly competitive environment (Duncan, 1976). March (1991) innovatively divided organizational learning into exploratory learning and exploitative learning. Subsequently, Tushman and O’Reilly (1996) raised organizational ambidexterity to the theoretical level based on March’s research, pointing out that organizations should not only meet the needs of external environmental changes (exploratory ability), but also focus on the ability to meet current organizational needs (exploitative ability), which means that organizational ambidexterity must meet the needs of both current and future development of organizations. Current researches on organizational ambidexterity mainly focuses on antecedents including individual level, team level and organization level (Alghamdi, 2018; Luo et al., 2018; Chen et al., 2019; Mammassis and Kostopoulos, 2019; Guo et al., 2022; Wang et al., 2023). Specifically, at the individual level, the researchers examined the impact of different leadership styles on organizational ambidexterity. For example, at the individual level, CEO, as a key decision maker for the success and development of the organization has played a guiding role in organizational ambidexterity (Wang et al., 2023). At the team level, it mainly examines the impact mechanism of diversity, heterogeneity and cognitive structure of top management team on organizational ambidexterity. For example, Chen et al. (2019) believed the time horizon mean and diversity possessed by TMT can individually and interactively influence organizational ambidexterity. Similarly, at the organizational level, most studies on organizational dualism mainly focus on organizational strategy, organizational structure and organizational context (Jansen et al., 2009; Alghamdi, 2018). Hughes et al. (2021) proposed the term “innovation ambidexterity” and examined the impact of strategic entrepreneurship on innovation ambidexterity and expected that subsequent innovation ambidexterity affected profitability in the young technology-based firms. Generally, organizational structure is considered as the macro antecedent of organizational ambidexterity, while organizational context is the micro antecedent of organizational ambidexterity. Therefore, this study tries to combine organizational ambidexterity with high-performance HR practices to investigate the mechanism of organizational performance.



2.3 From high-performance HR practices to organizational ambidexterity: establishing the links

Previous studies have shown different ways to achieve organizational ambidexterity (O’Reilly and Tushman, 2013; Heracleous et al., 2017; Umans et al., 2018). Organizational ambidexterity means that employees can decide when to focus on exploratory activities and when to focus on exploitative activities, which enables employees to pursue both exploratory activities and exploitative activities simultaneously, thus providing theoretical possibilities to promote the realization of organizational ambidexterity from the perspective of high performance HR practices at the employee level.

Currently, the impact of high performance HR practices on organizational ambidexterity mainly lies in the consistency and adaptability necessary to generate organizational ambidexterity. Such as staff recruitment, selection and training as the main form of ability-enhancing HR practices and performance management, incentive compensation as the main form of motivation-enhancing HR practices will motivate employees to achieve organizational expectations, and induce employees to fight for more ambitious goals by establishing the common aspiration and collective identity, which will help employees to create value in the short term, thus promoting the consistency of organizational ambidexterity. Opportunity-enhancing HR practice, mainly in the form of internal promotion opportunities, job security, information sharing and decision-making participation will make employees believe that they are the most valued member of the organization, which will help to cultivate trust among employees and form a good organizational atmosphere; In addition, by providing smooth promotion channels, organizations can make employees willing to take risks to explore and innovate. Therefore, opportunity-enhancing HR practice promotes the adaptability of organizational ambidexterity. To some up, ability-enhancing HR practice and motivation-enhancing HR practice can help employees acquire the knowledge, skills and abilities to effectively fulfill current job demands in a productive manner (exploitive activities); Opportunity-enhancing HR practice can bring a greater sense of trust and support within the organization. In this situation, it is conducive to knowledge sharing and exchange among employees, thus helping the organization to put forward more innovative solutions (exploratory activities). A recent study on the Spanish hotel industry has confirmed that a series of activities such as ability, motivation and opportunity contained in high-performance HR practices will positively affect organizational ambidexterity, for example, ability-enhancing HR practice can not only closely match personal skills with job requirements to pursue short-term value creation, but also help employees participate in decision-making and information sharing to pursue exploratory innovation, that is, ability-enhancing HR practice can promote organizational exploitative activities and exploratory activities simultaneously; Based on the data of 84 multinational M&A enterprises from emerging economies, Rao-Nicholson et al. (2020) confirmed that high performance HR practices have a positive impact on organizational ambidexterity. Based on the above, we propose that high-performance HR practices may promote the realization of organizational ambidexterity. Therefore, we hypothesize the following:

 H1: High-performance HR practices is positively correlated with organizational ambidexterity.





2.4 The mediating role of organizational ambidexterity

In this research, we refer to the research of Bamberger and Meshoulam (2000), and divide high-performance human resource practices into three dimensions: ability-enhancing practice, motivation-enhancing practice and opportunity-enhancing practice. First, ability-enhancing HR practice including staffing and employee training will directly affect employees’ work efficiency through their knowledge, skills and work ability. Through systematic training, the recruited employees can transform their existing knowledge and skills into new knowledge, and constantly expand the breadth and depth of knowledge to create new organizational knowledge pool, which is also crucial to the improvement of organizational performance (van Esch et al., 2021). Second, motivation-enhancing HR practices generally include formal performance appraisal, skill-based compensation and incentive compensation, these competitive compensation initiatives can attract and retain more valuable talent. Moreover, skill-based compensation and incentive compensation will provide incentives for the extra effort and are often positively related to employees’ organizational citizenship behavior (van Esch et al., 2021). Therefore, employees’ awareness of self-learning and self-skill improvement will be further enhanced, and they will more inclined to apply their skills to organizational performance (Chiang and Birtch, 2012). Finally, opportunity-enhancing practice is found that when employees are given autonomy to participate in the strategic decision-making of the organization, they may be more willing to take risks, and try to actively seek new organizational solutions to handle the challenges, which will effectively meet the needs of organizational performance improvement. Therefore, this paper believes that high-performance HR practices may promote the realization of organizational ambidexterity. For example, Zhou et al. (2021) confirmed the positive correlation between organizational ambidexterity and organizational performance.

High performance HR practices are a set of management measures and means aimed at influencing employees’ attitudes and behaviors, thereby further affecting organizational performance. However, generally speaking, the improvement of organizational performance does not directly come from high-HR practices themselves (Crook et al., 2011; Ployhart and Moliterno, 2021), but from the application of these human resource practices and the ability of employees to pursue both exploratory and exploitative activities, that is, organizational ambidexterity. Specifically, both the cultivation of exploitative capability and exploratory capability depend on the strategic goal of the enterprise as the guidance and direction. Moreover, the matching organizational resources are also required to provide guarantee and support for the realization of organizational ambidexterity. In particular, high-performance HR practices can bring process advantages such as learning and innovation to organizations, thus promoting the improvement of organizational performance. Finally, according to the resource-based view, high-performance HR practices can also improve organizational performance by developing and testing key internal capabilities, such as organizational ambidexterity, so that organizations can obtain lasting competitive advantages (Chadwick and Cappelli, 1999). For example, on one hand, high-performance HR practices can improve organizational short-term performance by improving the knowledge, skills and ability of employees to maintain and consolidate the existing market and reduce the operating cost of the enterprise. On the other hand, high-performance HR practices can also improve employees’ risk-taking and exploratory abilities by providing them with internal promotion opportunities, job security, information sharing, and decision-making participation, which will help organizations to have more innovative solutions to enhance their flexibility and defense against market changes, thus contributing to the sustainable dynamic competitiveness.

Based on the above, this study constructs a complete chain of high-performance HR practices-organizational ambidexterity-organizational performance. In other words, the positive effects of high-performance HR practices may flourish in the form of both exploration and exploitation capabilities or outcomes, i.e., organizational ambidexterity. Therefore, we hypothesize the following:


H2: The positive effect of high-performance HR practices on firm performance is mediated by organizational ambidexterity.
 



2.5 The moderating role of organizational learning

Organizational ambidexterity, as an organization’s ability to pursue exploratory innovation and exploitative innovation at the same time, has long been considered important for the survival and success of organizations (Kafetzopoulos, 2021; Solís-Molina et al., 2022). However, there is also some empirical evidence that organizational ambidexterity has mixed effects on performance, i.e., there are complex relationships of positive correlation, negative correlation and even no correlation between organizational ambidexterity and organizational performance, these findings are consistent with the concern of Gupta et al. (2006), that is, organizational ambidexterity is sometimes ineffective for organizational performance, which also makes organizational specificity strategy focusing on either exploratory activities or exploitative activities better than organizational ambidexterity. When organizations adopt a specific strategy, they can concentrate on a large amount of resources in a certain field, thus avoiding the tensions that arise from competing for an organization’s limited resources. However, organizational specificity also has its shortcomings, which may lead organizations to fall into the “success trap” caused by excessive attention to exploitative activities, or may also lead organizations to fall into the “failure trap” due to excessive attention to exploratory activities, resulting in the negative effect of self-reinforcing brought by exploratory activities and exploitative activities. So, under what circumstances, which strategy (organizational ambidexterity and organizational specificity) will have a more positive impact on organizational performance? Therefore, this paper attempts to investigate the contingency effect of organizational learning between organizational ambidexterity and organizational performance.

Organizational learning theory holds that enterprises can help themselves identify the value of new internal and external information through organizational learning and apply it to business purposes, which enables organizations to improve organizational performance through interaction with the environment and other companies at the inter-organizational level. The current measurement of organizational learning is mainly based on Baker and Sinkula’s (1999) research, which divides organizational learning into three dimensions: vision sharing, open mind, and learning commitment. Considering that this research examines the moderating effect of organizational learning, in order to avoid unnecessary confusion, we treat organizational learning as a single structure without separately hypothesizing and testing the effects of each dimension. Based on the knowledge transformation path related to organizational learning ability proposed by Fernhaber and Patel (2012), this study argues that when the organizational learning level is high, organizations can better manage the cognitive load caused by organizational ambidexterity, so that organizations can not only utilize the existing knowledge to improve their profitability in the technology cycle, but also develop new knowledge to enhance company’s ability to adapt to new radical changes, and ultimately achieve synergy between exploration and exploitation. Therefore, high-level organizational learning can enable enterprises to acquire, absorb, transform and apply knowledge more effectively, enable companies to overcome the trade-offs between exploration and exploitation simultaneously, promote the advantages of organizational ambidexterity, and finally translate it into the improvement of organizational performance.

On the contrary, at low organizational learning level, enterprises are unable to effectively absorb and utilize internal and external knowledge simultaneously, they have to only concentrate limited resources on exploration or exploitation. Specifically, at the initial stage of the enterprise life cycle, due to the fact that the new technology has not yet developed to a mature commercial application stage, combined with the low level of organization learning, the knowledge required for exploratory activities has not been fully developed. In this case, if precious resources are invested in exploitative activities, a lot of time and money will be wasted. Therefore, at low organizational learning level, organizational specificity strategy that specialize in exploratory activities are more effective than organizational ambidexterity. However, in the mature period of technology, the core technology mastered by enterprises has matured and there is no room for further development. In this case, if enterprises blindly pursue exploration, they will fall into a vicious circle of failure. Therefore, it will be more beneficial for the organizational performance to focus on exploitive activities. In addition, the low level of organizational learning means that organizations cannot acquire existing knowledge and new knowledge at the same time, that is, enterprises are unable to integrate exploration and exploitation. Ultimately, at low organizational learning level, organizations pursuing exploration and exploitation simultaneously will reduce organizational performance. Ebben and Johnson (2015) proved that when an enterprise pursues a specific strategy, it will achieve better performance than pursuing two or more strategies at the same time. Therefore, in enterprises with low organizational learning level, organizational specificity strategy is preferable to organizational ambidexterity.

In conclusion, this paper argues that, at low organizational learning level, organizational specificity, which focuses on exploratory activities or exploitative activities, can improve organizational performance more than organizational ambidexterity. On the contrary, at high-level organizational learning, organizations can not only improve the existing knowledge pool, but also absorb and digest new knowledge and implement knowledge innovation, thus helping to realize the synergy between exploratory activities and exploitative activities. Organizational ambidexterity can achieve better organizational performance than organizational specificity strategy.

Therefore, we hypothesize the following:


H3: Organizational learning positively moderates the positive relationship between organizational ambidexterity and organizational performance.
 

In order to better compare and analyze the contingency effect of organizational learning in the process of organizational ambidexterity and organizational specificity on organizational performance, we further propose the following hypothesis based on H3:


H3a: At a high-levels of organizational learning, organizational ambidexterity is more effective in improving organizational performance than organizational specificity strategy that only focuses on exploitative activities.

H3b: At high-levels of organizational learning, organizational ambidexterity is more effective in improving organizational performance than organizational specificity strategy that only focuses on exploratory activities.

H3c: At low-levels of organizational learning, organizational specificity strategy focusing only on exploitative activities is more effective in improving organizational performance than organizational ambidexterity.

H3d: At low-levels of organizational learning, organizational specificity strategy focusing only on exploratory activities is more effective in improving organizational performance than organizational ambidexterity.
 

Based on the above hypothesis, when the level of organizational learning is high, the high-performance HR practices such as capability enhancement practice, motivation enhancement practice and opportunity enhancement practice can be better applied to the consistency and adaptability of organizational ambidexterity. For example, when the level of organizational learning is high, employees often tend to possess rich knowledge, skills, and abilities to effectively meet their current work needs in a productive manner (exploitative activities). At the same time, based on the good organizational learning atmosphere formed within the enterprise, it is conducive to knowledge sharing and communication among employees, thereby helping the organization propose more innovative solutions (exploratory activities) to ultimately promote the improvement of organizational performance. Therefore, we believe that with the improvement of organizational learning level, high-performance human resource practices can better enhance organizational performance through organizational ambidexterity. Finally, we propose hypothesis 4:


H4: Organizational learning positively moderates the mediating effect of organizational ambidexterity on the relationship between high-performance HR practices and organization performance.
 

A moderated mediation framework and hypotheses are illustrated in Figure 1.




3 Methodology


3.1 Sample and data collection

To test the hypotheses, questionnaire survey was used in this paper. Drawing on the existing scales in foreign literature, we adopted the method of two-way translation to construct the initial scale. In order to better fit the management problems in the Chinese context, this paper first conducted a pre-test. Based on 78 valid questionnaires collected from the predictive test, we analyzed the reliability and validity of the initial scale and further modified the original scale according to the results. In addition, we also invited four scholars with rich theoretical background and senior managers with front-line practical experience to put forward their own opinions and suggestions on the questionnaire items, and the formal scale was constructed finally. The formal investigation was conducted from September 2020 to February 2021. In view of existing studies, compared with large enterprises, it is more instructive to explore how to achieve organizational ambidexterity and improve organizational performance of SMEs. In this study, the senior managers of SMEs were selected as the research object. The questionnaire targets were obtained through the social relationship of research members, enterprise management consulting associations and training opportunities for leaders. The distribution methods were adopted by hand and online. A total of 611 target enterprise CEO questionnaire data were collected. The incomplete and invalid questionnaires were eliminated, finally, a valid questionnaire was obtained from 347 SMEs, with a questionnaire efficiency of 56.8%. The samples cover Shanghai, Beijing, Chongqing, Jiangsu, Zhejiang, Guangdong, Henan, Sichuan and other eastern and central regions, and the potential impact of geographical differences is mitigated to some extent.



3.2 Measurement

The used measurements in this paper is based on the foreign mature scale, and forms the final questionnaire through the pre-test method. Except for control variables, all variable items are anchored on a 5-point Likert scale, ranging from “1” to “5,” representing “strongly disagree” to “strongly agree,” respectively.


3.2.1 High-performance HR practices

At present, the measurement of high performance HR practices is mainly derived from three comprehensive measures:(1) turnover, including staffing, career security, selection and training; (2) evaluation and rewards, including flexible work design, performance appraisal, incentive compensation and internal promotion; and (3) employment relations, including job design and employee participation. We used the scale developed by Sun et al. (2007) to measure high-performance HR practices with a total of 22 items from three aspects of employees’ ability, motivation and opportunity.



3.2.2 Organizational ambidexterity

Currently, the most widely used measure of organizational ambidexterity is the five-point Likert-type scale by He and Wong (2004). The scale is mainly composed of eight items. The first four items measure the company’s exploratory activities, and the last four items are related to the company’s exploitative activities. Based on an accurate calculation of organizational ambidexterity must account for both balance and magnitude but must also correct the flaw in the balance calculation, we draw on the measurement method of Hughes et al. (2021), and the final mathematical calculation for innovation ambidexterity is

[image: Innovation Ambidexterity is represented by the formula: the sum of the product of Explore and Exploit minus the square root of the square of Explore minus Exploit.]



3.2.3 Organizational learning

About the measurement of organizational learning, there are multiple maturity questionnaire. We adopted the scale developed by Baker and Sinkula (1999), which had been proved to have strong reliability and validity by a large number of studies. It divided organizational learning into three dimensions, including vision sharing, open mind and learning commitment. Vision sharing consisted of four items, learning commitment and open mind had three items respectively, 10 items in total. It is worth noting that we treat organizational learning as a single structure and do not discuss the moderating effects of the three dimensions separately.



3.2.4 Organizational performance

Considering that the research object of this paper is SMEs, and most of them are non-listed enterprises, it is difficult to obtain indicators of organizational performance from the public database, such as the number of corporate patents and R&D costs. Therefore, based on the organizational performance scale revised by Jiménez-jiménez and Sanz-valle (2008), we adopted subjective measurement method to investigate the overall operation of enterprises in the past 3 years in terms of market share, profitability, productivity level and customer satisfaction, with a total of four items.



3.2.5 Control variables

Considering that the nature of the enterprise, age of establishment, size of firm and industry type may have an impact on organizational ambidexterity and organizational performance, this paper takes them as control variables. We divide the nature of enterprises into two categories: private enterprises and non private enterprises. The size of firm is reflected in the natural logarithm of the number of each firm. Firm age is reflected in the natural logarithm of the number of years it has been established +1. We controlled for industry type onto profitability and respondents self-identified their industry. Descriptive statistics and correlations of variables are shown in Table 1.



TABLE 1 Descriptive statistics and correlation matrix.
[image: Correlation table displaying variable names, means, standard deviations, and correlations. Variables include Corporate Nature, Firm Age, Firm Size, Industry Type, and others. Diagonal elements in bold show square root AVE. Significant correlations are marked with asterisks. Definitions: HPHRP (High-performance HR practices), OA (Organizational ambidexterity), OL (Organizational learning), OP (Organizational performance).]





4 Results


4.1 Reliability and validity

Exploratory factor analysis (EFA) was employed to assess the reliability of the scales. We calculated Cronbach’s α and composite reliability (CR) scores. First, based on the reliability analysis, the Cronbach’s α values of high-performance HR practices, organizational ambidexterity, organizational learning and organizational performance were 0.929, 0.862, 0.904 and 0.819, respectively, and the value of each variable exceeded the threshold level of 0.70, providing adequate internal consistency.

Second, we also calculated the KMO values and the Bartlett values of each variable to confirm whether scales are suitable for factor analysis. The KMO of high-performance HR practices, organizational ambidexterity, organizational learning and organizational performance were 0.930, 0.902, 0.917, and 0.787, respectively, which met the threshold of 0.7, and the Bartlett values had a statistically significant level (Sig = 0.000), which indicated that our study was suitable for factor analysis. Subsequently, we used principal component analysis and the maximum variance rotation method to calculate the factor loadings (See the Appendix). All items had statistically significant loadings of over 0.50, indicating high convergent validity. In terms of explaining the total variation, the variance contribution rate of each variable was more than 50%, indicating that the scales had good construct validity.

Finally, based on the factor loadings and we calculated CR and showed that the values for all the variables ranged from 0.903 to 0.956, which exceeded the threshold level of 0.60, once again proving that the scales had good reliability. In addition, the AVE square root of each variable calculated is greater than the correlation coefficient of the row and column, as shown in the diagonal of Table 1. Every value exceeded the 0.50 cutoff, indicating that the study had high convergent validity.

In terms of discriminant validity, confirmatory factor analysis was used to test. First, the four latent variables, i.e., high-performance HR practices, organizational ambidexterity, organizational learning and organizational performance, involved in this paper are taken as the reference model. Then, through the induction and integration of the above four latent variables, four competition models including three-factor modela, three-factor modelb, two-factor model and single-factor model are finally generated, respectively. Finally, γ2/df, RMSEA, NFI, CFI, and TLI were used to illustrate the fitting indices of the established models. As shown in Table 2, in the four-factor model, all the fitting indicators accepted the requirements (RMSEA < 0.08, NFI > 0.90, CFI > 0.90, TLI > 0.90) and were statistically significant compared with other nested models (three-factor modela, three-factor modelb, two-factor model, and single-factor model), which further indicated that this study had significant discriminant validity.



TABLE 2 Confirmatory factor analysis results.
[image: A table compares various models: five-factor, four-factor, two types of three-factor, two-factor, and single-factor, by statistical measures: chi-square (χ²), degrees of freedom (df), χ²/df, RMSEA, NFI, CFI, and TLI. The five-factor and four-factor models have similar χ² and RMSEA values. The table includes a footnote explaining the composition of each model, highlighting factors like high-performance HR practices and organizational learning.]



4.2 Common method variance

This study adopted the unmeasurable latent method factor technique to address common method variance (CMV) concerns. First, based on the four factor model, the common method variance factor (CMV) is entered into the structural equation model as a potential variable to construct a five factor model, and its variance is set as “1,” and the load path of CMV affecting each index variable is set as “a.” Next, by testing the fitting indicators of the five-factor model, we could verify whether there is a common method variance. The judgment criteria are as follows: after adding the unmeasurable latent method factor, if the fitting indices are significantly improved, such as when the values of CFI, TLI and NFI increase by more than 0.1, and the values of RMSEA and RMR decrease by more than 0.05, it indicates that there is a serious common method variance. As shown in Table 2, compared with the reference model, i.e., the four-factor model, the fitting indices of the five-factor model do not improve, and the results do not meet the above judgment criteria, indicating that the fitting indices are not significantly improved after adding the unmeasurable latent method factor. Therefore, this study believes that there is no serious common method variance.



4.3 Tests of hypotheses

We used tolerance and variance inflation factor (VIF) to test multi-collinearity problems. The results showed that the tolerance of each variable was great than 0.1, and the VIF values were less than 2, which were far below the threshold level of 10. Therefore, there is no serious multi-collinearity problem in this study. Then, hierarchical regression analysis was used to estimate the above hypotheses.


4.3.1 The main effect test

Based on the model M3, we introduced four control variables and the independent variable of high-performance HR practices into the regression equation as shown in Table 3. According to the model M4, the high-performance HR practices had a significantly positive impact on organizational performance (β = 0.598, p < 0.001). Therefore, H1 is supported.



TABLE 3 Regression analysis of high-performance practices and organizational performance.
[image: Table showing the impact of various variables on organizational ambidexterity and performance across five models (M1-M5). Control variables include corporate nature, firm age, firm size, and industry type. Independent variable is high-performance HR practices, which shows significant impact in M2, M4, and M5. The mediating variable is organizational ambidexterity, with notable significance in M5. Statistical values include F, R-squared, delta F, and delta R-squared, with significance levels indicated by asterisks.]



4.3.2 The mediating effect test

Referring to the research of Baron and Kenny (1986), the test steps of this paper were as follows: First, the main effect of high-performance HR practices and organizational performance was estimated; then, we examined the direct effect of high-performance HR practices on mediating variable, i.e., organizational ambidexterity. Last, we incorporated high-performance HR practices and organizational ambidexterity into the regression equation simultaneously to test the mediating effect.

As shown in Table 3, the model M2 showed that high-performance HR practices had a significant positive effect on organizational ambidexterity (β = 0.698, p < 0.001). Moreover, we found that the model M4 supported the positive impact of high-performance HR practices on organizational performance (β = 0.598, p < 0.001). The model M5 incorporated high-performance HR practices and organizational ambidexterity into the regression equation simultaneously. Regression result showed that organizational ambidexterity had a significant positive effect on organizational performance (β = 0.121, p < 0.001). Further, the influence of high-performance HR practices on organizational performance was still significantly positive (β = 0.481, p < 0.001), which meant that organizational ambidexterity played a partial mediating role between high-performance HR practices and organizational performance. Therefore, H2 was also supported.



4.3.3 The moderating effect test

By introducing two-way interactions of organizational learning with exploitation and exploration, and a three-way interaction with organizational ambidexterity, this paper attempted to compare the different effects of organizational ambidexterity and organizational specificity on organizational performance and test the moderating role of organizational learning. Following Voss and Voss (2013), the impact of organizational ambidexterity on organizational performance was estimated as the effect of increasing exploitation (or exploration) when exploration (or exploitation) are set at high levels. Likewise, the impact of specialization in exploitation (or exploration) was estimated as the effect of increasing exploration (or exploitation) with exploration (or exploitation) set at low levels. This allowed us to compare the effect on organizational performance of organizational ambidexterity with the effect of specialization in exploitation or exploration.

This paper used hierarchical regression method to estimate three nested models. To avoid multi-collinearity due to the presence in the same equation of first order and interaction terms, the VIFs after centralized were all below the critical value of 10. Ultimately, three nested model with hierarchical regression analysis were constructed, as shown in Table 4. First, the model M6 incorporated the control variables such as corporate nature, firm age, firm size and industry type into the regression equation to test its impact on organizational performance. Then, the model M7 introduced variables such as exploratory activities, exploitative activities and organizational ambidexterity on the basis of model M6. Subsequently, the model M8 included organizational learning, interactive items of organizational learning and exploratory activities, organizational learning and exploitative activities, organizational learning and organizational ambidexterity, respectively. According to model M7, the regression coefficient of the interaction between organizational learning and exploratory activities on organizational performance was positive (β = 0.048, p < 0.05), indicating that organizational learning positively moderated the impact of exploratory activities on organizational performance; On the contrary, the regression coefficient of the interaction between organizational learning and exploitative activities on organizational performance was negative (β = −0.136, p < 0.05), indicating that organizational learning negatively moderated the impact of exploitative activities on organizational performance; Finally, the regression coefficient of the interaction between organizational learning and organizational ambidexterity on organizational performance was positive (β = 0.228, p < 0.01), indicating that organizational learning positively moderated the impact of organizational ambidexterity on organizational performance. Therefore, H3 and H4 are preliminarily supported.



TABLE 4 Results of regression analysis of the moderating effect of organizational learning.
[image: A table displaying regression results for organizational performance via models M6, M7, and M8 with variables categorized as control, independent, moderating, and interaction variables, along with VIF values. Significant coefficients are denoted with asterisks for different significance levels.]



4.3.4 The moderated mediating effect test

To test organizational learning in moderating the mediating effect of organizational ambidexterity between high-performance HR practices and organizational performance, we continued to use bootstrapping procedures (with 5,000 samples), and the confidence interval was also 95%. Based on the mean value of moderating variables[image: ± symbol, representing "plus or minus," used in mathematics to indicate a range of possible values.]SD, we distinguished two categories from organizational learning: high organizational learning and low organizational learning.

The results of moderated by organizational learning. As shown in Table 5, under the organizational learning level of [image: Plus-minus symbol in black, representing mathematical operations of addition and subtraction together.] S.D., the indirect impact of high-performance HR practices on organizational performance through organizational ambidexterity is 0.004 when organizational learning is at a high level, and the 95% bootstrap confidence interval excludes 0 (LLCI = 0.0264, ULCI = 0.2388). The results of this analysis confirm that at a high level of organizational learning, high-performance HR practices through organizational ambidexterity has a significant positive indirect effect on organizational performance. In addition, when organizational learning is at a low level, the indirect impact of high-performance HR practices on organizational performance through organizational ambidexterity is 0.002. The 95% bootstrap confidence interval includes 0 (LLCI = −0.0166, ULCI = 0.0219), which indicates that at a low level of organizational learning, the indirect effect of high-performance HR practices on organizational performance through organizational ambidexterity is not significant. Moreover, at different levels of organizational learning, the mediating effect of organizational ambidexterity is significantly different (∆γ = 0.10, p < 0.01). Together, organizational learning positively moderates the mediating role of organizational ambidexterity between high-performance HR practices and organizational performance. Therefore, H4 is supported.



TABLE 5 Analysis of the moderated mediation model.
[image: Table showing the direct and indirect effects of high and low organizational learning. High learning has a direct effect of 0.112 and indirect of 0.004. Low learning shows a direct effect of -0.030 and indirect of 0.002. Confidence intervals are given for each effect. Source: collated by authors.]




4.4 Supplemental analyses

To further investigate the moderating role of organizational learning, we use marginal analysis to estimate how increasing exploitation in settings involving exploration, and increasing exploration in settings involving exploitation, affect organizational performance. To arrive at a clearer presentation of the results, we use Figures 2, 3 to plot the moderating effect of organizational ambidexterity and organizational specificity on organizational performance obtained at high levels of organizational learning. Figures 4, 5 do the same at low levels of organizational learning. In each figure, the continuous line plots the effect on organizational performance of increasing organizational ambidexterity by increasing exploitation (or exploration) while exploration (or exploitation) is set at high levels; On the other hand, the dashed line represents the effect on organizational performance of increasing organizational specificity by increasing exploitation (or exploration) when exploration (or exploitation) is set at low levels. Each figure presents the comparison between the effects on organizational performance of organizational ambidexterity and organizational specificity.

[image: Line graph showing organizational performance on the Y-axis versus exploitative activities on the X-axis, ranging from low to high. Two lines represent exploration levels: solid line for high exploration trends upward, while the dashed line for low exploration trends downward.]

FIGURE 2
 Plotting of the effect of exploitative activities on organizational performance under high-levels of organizational learning.


[image: Line graph showing the relationship between explorative activities (X-axis) and organizational performance (Y-axis). A solid line indicates high exploitation with a positive slope, and a dashed line indicates low exploitation with a negative slope.]

FIGURE 3
 Plotting of the effect of explorative activities on organizational performance under high-levels of organizational learning.


[image: Graph showing the relationship between exploitative activities (X-axis) and organizational performance (Y-axis). Two lines represent high exploration (solid line) and low exploration (dashed line). Both lines increase, with high exploration showing a steeper slope.]

FIGURE 4
 Plotting of the effect of exploitative activities on organizational performance under low-levels of organizational learning.


[image: Line graph illustrating the relationship between exploratory activities and organizational performance. The solid line represents high exploitation, showing a slight decline as exploratory activities increase. The dashed line represents low exploitation, showing a slight increase with higher exploratory activities.]

FIGURE 5
 Plotting of the effect of explorative activities on organizational performance under low-levels of organizational learning.



4.4.1 The influence of organizational ambidexterity and specialization in exploitation or exploration (organizational specificity) on organizational performance when organizational learning level is high

Hypothesis H3a and H3b propose that at high-levels of organizational learning, organizational ambidexterity has a greater impact on enterprise performance than organizational specificity focusing on exploratory activities or exploitative activities. Marginal analysis results show that the effect on organizational performance of increasing exploitation activities at high levels of exploration (i.e., achieve organizational ambidexterity by increasing exploitative activities) is positive and significant, as shown by the continuous line in Figure 2. On the other hand, the effect on organizational performance of organizational specificity (specialization in exploitative activities) is assessed by calculating the effect of increasing exploitative activities at low levels of exploration. The value is negative significantly (dashed line in Figure 2). As can be seen in Figure 2, firms with high levels of organizational learning benefit more from pursuing both exploratory activities and exploitative activities (organizational ambidexterity) than from a specialization in exploitative activities (organizational specificity). Hence, H3a is further supported.

Likewise, still at high-levels of organizational learning, the effect on organizational performance of increasing explorative activities at high levels of exploitation (i.e., achieve organizational ambidexterity by increasing explorative activities) is positive and significant, as shown by the continuous line in Figure 3. Moreover, specialization in explorative activities (organizational specificity), consisting on increasing explorative activities at low levels of exploitation has a negative role on organizational performance (dashed line in Figure 3). This reflects that organizational ambidexterity is more effective than specialization in explorative activities (organizational specificity) at high levels of organizational learning. Therefore, H3b is further supported.

Overall, at high levels of organizational learning, the impact of organizational ambidexterity on organizational performance is higher than that of organizational specificity focusing on explorative activities or exploitative activities. This shows that organizational learning plays an important role in solving the trade-offs between exploitation and exploration. Organizations can achieve higher performance by pursuing exploratory activities and exploitative activities simultaneously.



4.4.2 The influence of organizational ambidexterity and specialization in exploitation or exploration (organizational specificity) on organizational performance when organizational learning level is low

Hypothesis H3c and H3d hold that at low-levels of organizational learning, specialization in exploitative activities or explorative activities (organizational specificity) is more effective on organizational performance than organizational ambidexterity. Again, using marginal analysis, the results show that increasing exploitation activities at high levels of exploration (achieve organizational ambidexterity by increasing exploitative activities) has a significant positive impact on organizational performance (continuous line in Figure 4), while increasing exploitative activities at low levels of exploration (achieve organizational specificity by increasing exploitative activities) has also a significant positive impact on organizational performance (dashed line in Figure 4). However, it should be noted that although increasing exploitative activities improves organizational performance at different levels of exploration, the slope of dashed line in Figure 4 is much higher than that of the continuous line. Therefore, organizations cannot obtain better organizational performance by adding exploitative activities to their already high exploration efforts when facing low-levels of organizational learning. In this case, the effect of specialization in exploitative activities (organizational specificity) on organizational performance is higher than that of organizational ambidexterity, which supports H3c.

Likewise, still at low-levels of organizational learning, increasing explorative activities at high-levels of exploitation (achieve organizational ambidexterity by increasing explorative activities) has a negative effect on organizational performance (continuous line in Figure 5). Instead, the effect of specialization in explorative activities on organizational performance at low levels of exploitation (achieve organizational specificity by increasing explorative activities) is positive and significant, as shown by the dashed line in Figure 5. This confirms that at low levels of organizational learning, organizational specificity (specialization in explorative activities) is more effective than organizational ambidexterity in improving organizational performance. Therefore, H3d is also supported.

Finally, this paper concludes that organizational learning moderates the comparative effect of organizational ambidexterity and organizational specificity on organizational performance. Specifically, at high-levels of organizational learning, the impact of organizational ambidexterity on organizational performance is higher than that of organizational specificity focusing on explorative activities or exploitative activities. On the contrary, at low-levels of organizational learning, organizational specificity focusing on explorative activities or exploitative activities has a higher impact on organizational performance than organizational ambidexterity.





5 Discussion

Based on the theory of human resource management and organizational ambidexterity, this study examines the mediating role of organizational ambidexterity between high-performance HR practices and organizational performance. Different from the traditional human resource theory that only emphasizes how to enhance employees’ work motivation to improve organizational performance, such as providing employees with incentive compensation and training, etc., this paper believes that high-performance HR practices that integrates employees’ ability, motivation and opportunity can enhance organizational performance by effectively exploiting existing organizational knowledge and exploring new knowledge, that is, organizational ambidexterity. Moreover, we introduce organizational learning as a contingency element to investigate the moderating effect between organizational ambidexterity and organizational performance, and further verify the boundary conditions of organizational ambidexterity, which helps to explain some inconclusive results about the impact of organizational ambidexterity on organizational performance in existing studies.


5.1 Theoretical contributions

The findings of this study have three theoretical contributions. First, compared to current research on the effectiveness of human resource management, which mainly focuses on individual and team levels (Martell and Carroll, 1995; Collins and Clark, 2003), there is a lack of systematic research on the impact on organizational levels. Therefore, this article drew on strategic human resource management theory and focused on the impact of high-performance human resource practices on organizational ambidexterity, we also added a research flow based on human resource theory (Ahammad et al., 2019), and ultimately providing a new theoretical perspective for the antecedents of organizational ambidexterity. In addition, our results extended the influence boundary of high-performance human resource practices on organizational ambidexterity at the organizational level and filled the gap in the previous research (Glaister et al., 2015; Kim et al., 2023). Finally, we demonstrated the importance of understanding the status of the HR department within the organization and how closely the HR function is thought to embody the organization.

Second, the revelation of the mechanism of high-performance HR practices on organizational performance enriches the theoretical research of strategic human resource management on organizational performance. Faced with the dilemma of resource shortage, how SMEs can simultaneously pursue exploration and exploitation to achieve organizational ambidexterity, and its process and effectiveness are worth exploring (Jiang et al., 2022). Based on the theory of organizational ambidexterity, this study proposes that SMEs can achieve internal and external innovation to promote organizational performance improvement by simultaneously focusing on the characteristics of exploration and exploitation in the process of implementing human resource strategy. Therefore, this study reveals the “black box” mechanism of high performance HR practices on organizational performance, thus solving the problem of “how to apply” human resource practices in SMEs, and providing a theoretical basis for how to solve the dilemma of resource shortage.

Third, March (1991) is the first scholar to apply organizational learning to the field of organizational ambidexterity. Since then, research on organizational ambidexterity from the perspective of organizational learning has achieved fruitful results (Raisch and Birkinshaw, 2008; Brix, 2019; Arantes and Soares, 2021). However, most of these studies have directly regarded organizational learning as an antecedent of organizational ambidexterity and there are few studies on organizational learning as a moderating variable in organizational ambidexterity. This study creatively compares and analyzes the impact of organizational ambidexterity and organizational specificity on organizational performance, empirically tests the moderating effect of organizational learning, and tries to investigate the contingency effect between organizational ambidexterity and organizational performance. The results show that compared with organizational specificity, organizational ambidexterity can improve organizational performance more effectively at high-levels of organizational learning, while it is opposite in the context of low-level organizational learning. Finally, we construct a moderated mediation model between high-performance HR practices and performance, which promotes the development of the existing researches. Therefore, this study provides theoretical support for investigating the contingency effect of organizational ambidexterity to some extent.



5.2 Practical implications

For management practitioners interested in high-performance human resource management and organizational ambidexterity, this study also provides some meaningful practical insights and how these two structures can improve organizational performance. Firstly, the results clearly demonstrate that organizational ambidexterity plays a mediating role between high-performance HR practices and organizational performance. On one hand, the management mechanism that only focuses on developing a single aspect of enterprises in the traditional industrial period can no longer meet the requirements of current organizational innovation. This study provides a concrete operational scheme for SMEs in China to realize organizational ambidexterity by integrating a series of HR practices such as employees’ ability, motivation and opportunity. On the other hand, through organizational ambidexterity, organizations can not only obtain organizational long-term performance by enhancing their new product R&D capabilities, that is, exploratory innovation, but also utilize their existing resources to improve and expand their existing products and services, that is, to achieve short-term performance by exploitative innovation. Ultimately, this study constructs a complete chain of high-performance HR practices, organizational ambidexterity, and organizational performance, which provides a specific solution to the contradictory problem of how to effectively coordinate short-term performance and long-term performance for SMEs in China.

Second, as our results found, a high-level of organizational learning ability will be more conducive to enhancing the positive effect of organizational ambidexterity on organizational performance. Therefore, organizations should direct their effort to building a positive learning atmosphere in the future, so that organizations and employees can timely acquire, absorb, integrate and utilize new knowledge and skills, and continuously improve the organizational learning level.

Finally, this study provides practical support for small and medium-sized enterprises (SMEs) in China on how to improve their performance and enhance their core competitiveness. Specifically, compared with large enterprises, such as state-owned enterprises in China, SMEs are obviously weak in talent training mode, organizational management level and operation stability. Especially in the current world business pattern is in the VUCA era, improving the anti-risk ability and strain capacity of SMEs is the key for Chinese enterprises to realize the transformation and upgrading. High-performance HR practices, as the initial point of enterprise performance improvement, means that enterprises should achieve organizational ambidexterity to enhance organizational short-term and long-term performance simultaneously, which will not only conducive to reduce enterprise management costs, but also help enterprises to obtain new market share. Therefore, this study has important practical implication on how SMEs can effectively improve their performance in the environment of uncertainty, complexity and dynamics within the system framework of organizational ambidexterity.



5.3 Limitations and future avenues of research

Although this research offers several theoretical and managerial implications, it also inevitably has some limitations and provides avenues for future studies. First, we choose the term “high-performance HR practices,” which is considered to be the most commonly used. However, considering its various and rich conceptual meaning, previous studies have more other choices and discussions on high-performance HR practices in theory, such as high-performance work system, flexible work system High involvement human resource practices and best human resource practices, etc. Although the connotations represented by these terms are similar, it does not mean that each term is also similar in the internal impact mechanism of organizational ambidexterity. Therefore, in addition to high-performance HR practices, we can further explore the impact mechanism of other HR practices on organizational ambidexterity and organizational performance in the future.

Second, organizational ambidexterity is an extremely complex realization process. With the increasing market competition, only relying on a single level of factors to explain and verify the realization mechanism of organizational ambidexterity is far from satisfying the development requirements of enterprises in the future. Although this research examines the impact on organizational ambidexterity and organizational performance from high-performance HR practices at the organizational level, there is no further discussion on how to conduct cross-level research from multiple theoretical levels. Therefore, future researches can further expand the antecedents of organizational ambidexterity, such as building a cross-level implementation mechanism of organizational ambidexterity, and conducting empirical data verification to continuously enrich the theoretical and practical significance of organizational ambidexterity.

Third, this research operationalized organizational ambidexterity into the product of exploitative scores and explorative scores as a good proxy measure of organizational ambidexterity. However, this measurement cannot truly reflect the degree of imbalance between exploration and exploitation. It is inconsistent with the concept of organizational ambidexterity, which seeks a balance between the two. Therefore, in future research, we can adopt other methods to evaluate organizational ambidexterity, such as the addition or difference of exploratory scores and exploitative scores. Moreover, we suggest that these measurement methods can also be used as robustness checks in future studies. Moreover, given the cross-sectional data collected in this paper, they may not fully represent dynamic causal conclusions. Therefore, longitudinal or time series data can be used in the future to investigate organizational ambidexterity.
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This research examines the impact of employees’ experience of high-performance work systems (HPWS) on their innovative behavior. The study draws upon social exchange theory to propose that employees’ experience of HPWS influences their innovative behavior directly and through sequential mediation of social capital development and knowledge-sharing behavior. Additionally, the study uses the Elaboration Likelihood Model to highlight that individuals’ need for cognition strengthens the relationship between employees’ knowledge-sharing and innovative behaviors. The study employed a time-lagged quantitative research design with survey data from 262 job incumbents in professional service firms. The proposed model was tested using the PLS-SEM two-stage approach. The findings of the study confirm the proposed direct and indirect relationships. Moreover, the findings also confirm that the need for cognition strengthens the relationship between knowledge-sharing and individual innovation behaviors. The study posits that employees’ experience of HRM systems can influence their innovative behavior as a reciprocal exchange toward the employer. Moreover, this study presents a comprehensive model that highlights the interplay of social and cognitive factors that can influence the relationship between HPWS and employees’ innovation behavior. This study also fills a gap in the existing literature by highlighting the antecedents of innovative behavior in professional service firms.
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1 Introduction

The Social Exchange Theory (SET) is a prominent conceptual paradigm for understanding employees’ behaviors in workplaces. SET is based on the premise that individuals develop and maintain those social relationships in which benefits outweigh the costs (Blau, 1964; Cropanzano and Mitchell, 2005). Social relationships are sustained when individuals abide by the “norm of reciprocity” (Gouldner, 1960). The norm of reciprocity refers to socially accepted rules for social transactions in which one party receives a benefit and is mutually obligated to return the benefit to the other party. Also, it facilitates relationship maintenance, cooperation, and exchange behaviors between individuals (Belmi and Pfeffer, 2014).

In organizational contexts, the SET and its tenets can be used to understand norms that shape interpersonal relationships and reciprocal obligations reflected in employee behaviors (Oparaocha, 2016). In this paper, we have used the SET to investigate how employees’ experience of high-performance work systems influences innovative behavior (IB) in professional service firms (PSFs). Employees’ IB refers to the intentional generation, promotion, and application of novel and useful ideas in a work role, group, or organization (Janssen, 2000). Existing research has highlighted that factors such as personality traits, job design, organizational climate, and leadership styles promote innovation in organizations (Shanker et al., 2017; Woods et al., 2018; Mustafa et al., 2022; Hoang et al., 2023; Tsamantouridis et al., 2023). Despite the growing academic interest in the antecedants of innovation, there is still dearth of knowledge regarding the factors and mechanisms that drive individual level innovation particularly in PSF contexts. PSFs are knowledge-intensive firms that rely on specialized human resources to deliver customized and unique service offerings to clients. Therefore, employees’ IB contributes toward improving work processes and developing innovative service offerings (Fu et al., 2015).

A high-performance work system (HPWS) is an integrated set of human resource practices that are designed to enhance employee motivation, competence, commitment, and performance (Aryee et al., 2012). HPWS inculcates practices such as selective staffing, extensive training and development, work autonomy, result-oriented reward systems, participative work designs, and employment security (García-Chas et al., 2014). Considering the tenets of SET, our first argument is that employees demonstrate IB as a reciprocal behavior in exchange for inducements received from the HPWS. Prior research indicates that HPWS shapes positive employee attitudes and behaviors through participation, autonomy, and motivation (Kehoe and Collins, 2017). Employees perceive HPWS as an organization’s investment and its commitment to establishing long-term relationships with employees (Takeuchi et al., 2007; Alfes et al., 2021). Due to these perceptions, social exchange relationships evolve between employees and the organization (Zhang et al., 2019). In a social exchange relationship, employees demonstrate commitment and discretionary behaviors in exchange for benefits received from the employer (Zhang et al., 2019; Asante et al., 2023).

The objective of HPWS is improve organizational performance through a collaborative work environment, active employee participation, and involvement (Patel et al., 2013; Wang et al., 2023). When HPWS is implemented, employees perceive a mutual obligation to fulfill its objective by demonstrating commitment and social integration (Evans and Davis, 2005; Donate et al., 2020). Consequently, relationship building, cooperation and resource exchanges can result in exchange for benefits received from HPWS (Jiang and Liu, 2015; Zhang et al., 2019). We consider these arguments to propose that HPWS can influence the development of internal social capital in organizations. According to Singh et al. (2021), social capital facilitates knowledge sharing, a form of resource exchange between coworkers. Furthermore, knowledge sharing facilitates value creation through innovative idea generation and application in organizations (Radaelli et al., 2014; Pian et al., 2019). Hence, in line with these arguments, we also propose a sequential mediation model that reflects that employees’ experience of HPWS facilitates IB directly and through social capital (SC) development and knowledge-sharing (KS) behaviors. Thus, this paper contributes to the debate that human resource practices create supportive social architecture that facilitates resource exchange and innovation (Oparaocha, 2016).

Prior research has shown that KS drives employees’ IB (Pian et al., 2019). However, due to cognitive differences, not all individuals may demonstrate similar levels of IB. In this study, we investigate whether the relationship between KS and IB is contingent on the level of an individual’s need for cognition (NFC). NFC refers to an individual’s dispositional tendency to engage in analytic information processing, deep thinking, and cognitive elaboration (Cacioppo and Petty, 1982). The Elaboration Likelihood Model (ELM) (Petty and Cacioppo, 1986) is used to explain that an individual’s NFC influences the range and depth of information processing. According to Wu et al. (2014), NFC aligns with the cognitive demands for the generation, evaluation, and implementation of innovative ideas. In this study, we suggest that NFC can influence IB through in-depth and analytical processing of knowledge shared during social interactions. Therefore, NFC can be considered a relevant cognitive boundary condition while studying the relationship between KS and IB. By examining the moderating role of NFC on the relationship between KS and IB, we intend to enhance the understanding of the cognitive factors that play a role in promoting IB in the workplace.

The study seeks to answer that to what extent and through which mechanisms do employees’ experience of HPWS impact their innovative behavior in PSFs. Furthermore, this study addresses how individuals’ need for cognition influences the relationship between knowledge sharing and innovative behavior. The motivation for this research stems from the need to understand “how” interrelated HR practices influence innovation in PSFs. The study adopts an in-depth approach and highlights the combined interplay of social and cognitive factors that link HPWS and IB. Moreover, existing studies have predominantly focused on understanding the outcomes of HPWS, using a managerial perspective. Recent studies suggest that employees have varied perceptions about human resource systems (Ali et al., 2022; Kim et al., 2023). Thus, this study takes into account employees’ perspectives of human resource systems and the resultant impact on their behaviors. Furthermore, existing studies on HR practices and innovation have been widely conducted in manufacturing and high-technology companies in developed country contexts (Park et al., 2017; Bos-Nehles and Veenendaal, 2019; Yao et al., 2023). Thus, to fill the research gap, this study uses empirical data from employees in PSFs in Pakistan, an emerging Asian country. Furthermore, there is less research on the role of cognitive factors in influencing individual innovation behaviors in workplaces. Thus, this study highlights the role of NFC, a boundary condition that can strengthen the relationship between KS and IB. The findings of this study offer valuable practical understanding to managers who can leverage the benefits of HR practices and resultant employee behaviors for PSFs’ competitive advantage.



2 Theoretical background and hypotheses


2.1 Employee experience of HPWS and innovative behavior

A high-performance work system (HPWS) is a set of internally coherent human resource practices designed to enhance employees’ commitment and performance (Gong et al., 2010; Van De Voorde and Beijer, 2015). The social exchange theory (SET) is often used to explain the impact of specific human resource practices on employees’ behaviors (Bos-Nehles et al., 2017). Recently, Kim et al. (2023) used the SET to assert that HPWS increases employees’ IB through perceived organizational support and perceived leader support as a boundary condition. Prior studies suggest that employees view HPWS as an organizational investment in their development and well-being. As a result, they reciprocate by demonstrating positive attitudes and investing their time to look for ways to improve work performance (Zhang et al., 2019; Pahos and Galanaki, 2022). HRM practices, such as employee training programs are perceived as an organization’s personalized commitment toward employees’ development and growth. When employees receive developmental opportunities, they demonstrate positive behaviors and attitudes which may or may not be part of job descriptions (Bos-Nehles et al., 2017).

Janssen (2000) argued that employees’ perceptions of fair reward systems instill a reciprocal obligation to demonstrate IBs. Ramamoorthy et al. (2005), further extended this idea and explained that the relationship between specific HR practices (e.g., job autonomy and fair pay) and IB is mediated through perceptions of psychological contract fulfillment. Moreover, according to Zhu et al. (2022), employees develop and implement innovative ideas in the workplace in exchange for reasonable work autonomy and rewards. Employee support and employment security enhance employees’ confidence to take initiative and communicate their ideas to managers (Bos-Nehles et al., 2017). Based on the these arguments, we propose the following hypothesis:

 H1: Employees’ experience of HPWS is positively related to their innovative behavior.





2.2 Employee experience of HPWS and social capital

SC refers to the resources available through, embedded within, and derived from networks of relationships. SC is represented by three components: the strength of interpersonal relationships, interpersonal trust, and shared vision (Nahapiet and Ghoshal, 1998). According to Evans and Davis (2005), interrelated HRM practices create an enabling social context for relationship building and collaboration. Evans and Davis (2005) identified organizational social structure as a mediating variable between HPWS and organizational performance. They further highlighted specific practices such as selective staffing, training programs, and internal mobility facilitate social integration and the formation of bridging social ties between coworkers. According to Patel et al. (2013), elements of an HR system help build a workplace context characterized by coworker support and trust.

HPWS inculcates flexible and team-based work designs which increase the frequency of interactions between coworkers (Wang et al., 2023). Moreover, performance-based reward systems enhance employees’ commitment to achieving the collective goals of the organization (Patel et al., 2013; Wang et al., 2023). Recently, Donate et al. (2020) studied a sample of TQM-based Spanish organizations. They assert that the TQM philosophy is linked to HPWS adoption and subsequently SC development in organizations. HPWS adoption leads to the development of social relationships, interpersonal trust, and shared vision among coworkers (Jiang and Liu, 2015; Donate et al., 2020). Given these arguments, we propose the following hypothesis:


H2: Employees’ experience of HPWS is positively related to the development of social capital.
 



2.3 Social capital and knowledge sharing

SC provides individuals with access to knowledge and expertise embedded within social relationships (Ganguly et al., 2019). According to Inkpen and Tsang (2005), SC serves as a bonding element that promotes intra-network KS behaviors. Moreover, it facilitates knowledge search activities within social networks (Alguezaui and Filieri, 2010).

Interpersonal trust, an integral component of SC prevents opportunistic behaviors and increases resource exchange between coworkers (Nahapiet and Ghoshal, 1998; Inkpen and Tsang, 2005). According to Santos et al. (2023), interpersonal trust increases an individual’s inclination toward sharing knowledge with peers, while a lack of trust serves as a barrier to KS. Yen et al. (2015), argue that interpersonal trust and closely knit social relationships influence individuals’ intentions to voluntarily contribute their knowledge to coworkers.

Lefebvre et al. (2016) argued that SC plays an important role in increasing KS performance in learning networks. Studies suggest that features of social networks have an impact on knowledge transfer in organizations. For example, relationship strength increases tacit KS and integration (Reagans and McEvily, 2003; Ganguly et al., 2019). Reagans and McEvily (2003) emphasized that cohesiveness within relationships affects motivation and willingness to invest time, energy, and effort toward KS. According to Singh et al. (2021), cohesive social relationships facilitate knowledge flow within organizations. Moreover, cohesive social relationships increase the frequency of KS interactions among coworkers (Al-Omoush et al., 2022). In view of these arguments, we propose the following hypothesis:


H3: Social capital is positively related to employee knowledge-sharing behavior.
 



2.4 The mediating role of social capital between employees’ experience of HPWS and knowledge sharing

We propose that SC mediates the relationship between HPWS and KS. Although there is some evidence that HPWS facilitates social interactions and cooperation among coworkers, the link between HPWS and KS through SC remains underexplored in the existing literature. Prior studies indicate that HPWS facilitates the development of social exchange relationship between employee and the employer (Zhang et al., 2019). In a social exchange relationship, employees demonstrate shared behavioral and attitudinal responses conducive to the collective achievement of organizational goals (Gong et al., 2010). In this context, they are likely to demonstrate cooperation and coordination which drives value creation (Ganguly et al., 2019; Donate et al., 2020).

Scholars posit that HPWS facilitates the development of a social climate that encourages resource sharing (Bartram et al., 2021). According to Wang et al. (2023), when HPWS inculcates team-based reward systems, employees’ are motivated to cooperate and share their resources to achieve collective goals. According to Swart and Kinnie (2003), human resource practices and policies act as facilitators of SC formation. Kehoe and Collins (2017) argued that integrated human resource systems contribute to unit performance by fostering interpersonal exchange conditions and facilitating knowledge flow within the organization. Furthermore, Singh et al. (2021) argued that knowledge-based human resource practices promote KS interactions through relationship building and networking among coworkers. HPWS enhances relational coordination, thereby allowing employees to combine and exchange knowledge (Collins and Smith, 2006; Siddique et al., 2019). Given these arguments, we propose the following hypothesis:


H4: Social capital mediates the relationship between employees’ experience of HPWS and their knowledge-sharing behavior.
 



2.5 Knowledge sharing and innovative behavior

Existing literature highlights that knowledge is a strategic resource and effective utilization of knowledge is important to drive innovation in organizations (Subramaniam and Youndt, 2005; Kmieciak, 2020). KS is a social exchange behavior that involves the collection and donation of knowledge between individuals (Van Den Hooff and Ridder, 2004).

Munir and Beh (2019) asserted that KS allows flow and integration of knowledge, which prompts new idea generation and application. KS between coworkers facilitates task accomplishment and identification of opportunities for improving products, services, and work processes. According to Pian et al. (2019), KS interactions facilitate new knowledge creation and integration which allows the generation of novel ideas and solutions at work. The process of KS drives cognitive structuring by allowing individuals to connect existing knowledge with new knowledge. Tsai and Zheng (2021) studied the mediating role of KS between employee curiosity and service creativity. They highlighted that service creativity is enhanced through collection and donation of knowledge between coworkers. According to Castaneda and Cuellar (2020), KS increases the innovativeness of sharers in terms of capacity and propensity to promote and implement new ideas. During KS interactions, individuals reflect and elaborate on diverse perspectives, thereby driving creative idea generation and application (Radaelli et al., 2014). Given these arguments, we propose the following hypothesis:


H5: Employee knowledge-sharing behavior is positively related to their innovative behavior.
 



2.6 The mediating role of knowledge sharing between social capital and innovative behavior

Existing literature supports the notion that cohesive relationships facilitate KS and different forms of innovation in varied organizational contexts (Ganguly et al., 2019; Singh et al., 2021). However, the precise intermediary role of KS between SC and individual-level innovation needs further exploration. We argue that KS mediates the relationship between SC and IB. According to Ganguly et al. (2019), strength of social relationships and interpersonal trust drive KS and firm innovation performance.

Subramaniam and Youndt (2005) posited that innovation is a collaborative effort that is driven by the exchange of knowledge within an organization. SC drives innovation through collaborative social interactions between coworkers (Donate et al., 2020). Existing studies have used heterogeneous samples from different industries to argue that cohesive relationship ties facilitate knowledge creation and the development of employees’ innovative capabilities (Akhavan and Mahdi Hosseini, 2015; Ganguly et al., 2019). Empirical evidence suggests that SC facilitates radical and incremental innovation by allowing employees to search for and share knowledge within social networks (Alguezaui and Filieri, 2010).

The process of innovation requires an enabling social context characterized by sharing and utilization of knowledge held by individuals (Yang et al., 2018). According to Al-Omoush et al. (2022), innovation is driven by strong social ties and transformation of tacit knowledge between network participants. According to Akram et al. (2020), IB depends on social support, cooperation, and knowledge acquired through social interactions. Thus, given these arguments, it can be inferred that KS acts as a mediating mechanism that influences the relationship between SC and IB. Thus, we propose the following hypothesis:


H6: Employees’ knowledge-sharing behavior mediates the relationship between social capital development and employees’ innovative behavior.
 

The above arguments suggest a sequential mediation of SC and KS between employee experienced HPWS and IB. Prior studies have emphasized that integrated HR practices promote relationship building, collaboration, and resource sharing (Evans and Davis, 2005; Donate et al., 2020). HPWS acts as a catalyst for SC development in organizations. As suggested by prior studies, SC can promote employees’ innovation behavior by providing an access to expertise and knowledge embedded within networks of relationships (Ganguly et al., 2019; Al-Omoush et al., 2022). Employees’ experience of HPWS promote cooperative social interactions, interpersonal trust, and shared vision which drive employees’ knowledge sharing and innovation behaviors in organizations (Jiang et al., 2012; Akram et al., 2020; Al-Omoush et al., 2022). In line with these arguments, we suggest a sequential link between employee experienced HPWS and IB. Thus, we propose the following hypothesis:


H7: Social capital and knowledge-sharing behavior sequentially mediate the relationship between employees’ experience of high-performance work systems and their innovative behavior.
 



2.7 The moderating role of employees’ need for cognition

Need for cognition (NFC) is an individual’s dispositional tendency to engage in deep thinking and analytical information processing (Cacioppo and Petty, 1982). The Elaboration Likelihood Model (ELM) (Petty and Cacioppo, 1986) can be used as a theoretical basis to explain the moderating role of NFC in influencing the relationship between KS and IB. The ELM is a dual-process model that explains how individuals process information and make decisions about the amount and nature of the mental processing they engage in. According to ELM, there are two routes of information processing: central and peripheral. The central route involves in-depth information processing, critical thinking, and deep cognitive elaboration. The peripheral route processing involves surface thinking and reliance on heuristics for decision-making (Smith and DeCoster, 2000).

Individuals with high NFC demonstrate a tendency toward central route processing. They thoroughly analyze information and consider diverse perspectives in decision-making. High NFC allows individuals to engage in and enjoy novel, complex, and uncertain situations (Cacioppo and Petty, 1982). They seek and draw information from their environment to solve complex problems. According to Pan et al. (2021), high NFC allows individuals to capitalize on the flow of knowledge to address work-related situations. These individuals connect and utilize new and existing knowledge to generate and apply creative ideas. Individuals with high NFC seek intellectually stimulating interactions in their environment. KS interactions allow individuals with high NFC to engage in intellectual debates. Intellectual stimulation leads to creative thinking and exploration of new ideas and approaches. During social interactions, individuals with high NFC demonstrate persuasiveness by presenting thoughtful arguments to support their ideas and insights (Wu et al., 2014). Although Wu et al. (2014) established a direct link between NFC and IB, this study examines NFC as a boundary condition that helps process new and existing knowledge. NFC helps in linking new and existing knowledge acquired in social interactions, which drives creativity (Evans et al., 2003). Thus, it can be argued that individuals with high NFC are expected to exhibit proactive approaches toward IB by utilizing existing and new knowledge acquired through their interactions with coworkers. Hence, we propose the following hypothesis:


H8: The need for cognition strengthens the relationship between employee knowledge-sharing and innovative behavior.
 

Figure 1 shows the proposed conceptual framework of this study.

[image: Flowchart illustrating relationships between concepts. "Employees' experience of HPWS" leads to "Social Capital" and "Innovative behavior." "Social Capital" also leads to "Knowledge Sharing," which connects to "Innovative behavior." "Need for cognition" influences both "Knowledge Sharing" and "Innovative behavior."]

FIGURE 1
 Conceptual framework.





3 Materials and methods


3.1 Sample and procedure

This study employed quantitative research methodology to test the proposed model. Using a structured questionnaire, data were collected from a sample of PSFs’ job incumbents in Pakistan’s information technology, marketing, architecture, and engineering sectors. PSFs attract, retain, develop, and maintain skilled talent which delivers customized service offerings to clients. The firms chosen for this study are knowledge intensive and rely on specialized human resources to gain competitive advantage.

Initially, the authors created a list of PSFs for initial screening and preliminary communication before data collection. The chosen organizations were characterized by flat organizational structures, team-based work designs, and open communication between managers and employees. The authors used personal and professional networks to contact the managers of the listed companies. A few managers did not respond or refused to cooperate in the data collection process. Those managers who agreed to cooperate were approached for semi-structured screening interviews. The interviews included questions to assess whether the identified organizations implemented common practices of HPWS. The time duration of each interview was approximately 30 min. The study participants were chosen through convenience based sampling technique from the chosen PSFs. Covenience sampling technique helps researchers to gather data in an accessible and cost effective manner (Speak et al., 2018; Javed and Khan, 2023).

Following the initial assessment, the authors acquired permission to proceed with data collection from specialist PSF employees at different organizational levels. To increase the response rate, the authors built rapport with managers and employees to gain their support and increase cooperation. The first page of the questionnaire included a confidentiality statement which assured that all the responses would remain confidential and would be used for academic research purposes only. The questionnaire also included a statement through which participants were assured that their participation was voluntary and that they could withdraw from the study at any point in time. Furthermore, the authors ensured that the questionnaire items were concise, clear, and easy to understand.

To minimize common method variance (CMV) and create proximal separation, data were collected at three-time points 3 weeks apart. At Time 1, data on demographic characteristics (gender, age, tenure, and education) and employees’ experience of high-performance work systems were collected. At Time 2, data regarding employees’ perceptions of social capital, knowledge sharing, and employees’ need for cognition were collected. At Time 3, data on employees’ innovative behavior was collected. Each participant was assigned a unique identifier code that remained consistent across all time points. The identifier ensured that responses could be matched across different data collection time points. One to one matching of responses was carried out at the end of data collection process.

We intended to use PLS-SEM for the purpose of data analysis. PLS-SEM is used to analyze complex models and facilitates data analysis with small sample sizes (Hair et al., 2019). We reviewed recommendations from Kock and Hadaya (2018) to estimate the minimum sample size. According to Kock and Hadaya (2018), the minimum sample size for PLS-SEM is recommended to be 160 when magnitudes of path coefficients cannot be reasonably estimated. The value of the minimum sample size is based on the inverse square root method. The sample size of this study was above the minimum recommended value based on the inverse square root method. A total of 375 questionnaires were administered to the potential respondents in 45 companies. The number of administered questionnaires was significantly higher than the minimum required sample, considering response rate considerations. The response rate was approximately 70%, and 262 matched responses were retained for the analysis. Out of 262 responses, 85 responses were obtained from IT companies, 63 responses were obtained from marketing companies and 114 responses were obtained from engineering and architecture companies. The demographic profile of the respondents is shown in Table 1.



TABLE 1 Demographic profile of respondents.
[image: Table displaying demographic data of 262 individuals with categories including gender, age, qualification, hierarchical level, and tenure. Key findings: 55% male, 45% female; 51.9% aged 25-34; 48.9% hold graduate degrees; 53% at middle level; 37.8% with less than five years tenure.]



3.2 Measurement scales

The measurement scales used in this study are described below. All items were measured using a 5-point Likert Scale. Some items were reworded to increase clarity and reduce ambiguity while maintaining the original meaning. The questionnaire items are provided in Appendix 1.


3.2.1 Employee experience of HPWS

A 12-item scale adapted from Edgar et al. (2021) was used to measure employee experience of HPWS. The instruments measured the extent to which employees agreed that they experienced practices, such as selective staffing, training and development, decision-making empowerment, participation, team based work designs, and compensation contingent on performance.



3.2.2 Social capital

A 12-item scale adapted and modified from Leana and Pil (2006) and Tsai et al. (2014) was used to measure employee perceptions of SC. Tantardini and Kroll (2015) recommended that SC should be measured using multiple informant surveys to capture individual perceptions of social relationships, interpersonal trust and shared vision. Furthermore, based on the recommendations of previous studies (Leana and Pil, 2006; Parzefall and Kuppelwieser, 2012), SC was measured as a unidimensional construct by averaging item scores.



3.2.3 Knowledge sharing

Employees’ KS behavior was measured using a 7-item scale adapted from Lin (2007). The scale comprises items that measure the extent to which employees collect and donate knowledge from their coworkers.



3.2.4 Innovative behavior

Employee IB was measured using Janssen’s (2000), 9-item scale. The scale measured respondents’ agreement regarding their idea generation, promotion, and realization behaviors in the workplace.



3.2.5 Need for cognition

This study used the 6-item short Need for Cognition Scale (NFC-6) developed by Lins de Holanda Coelho et al. (2020). The scale is a shortened version of the original NFC-18 (Cacioppo et al., 1984). Lins de Holanda Coelho et al. (2020) demonstrated that the NFC-6 is a reliable, parsimonious, and valid measure of individuals’ need for cognition.




3.3 Assessment of common method variance

Self-reports were used to measure the key study variables. Therefore, as recommended by Podsakoff et al. (2012), we used procedural and statistical techniques to assess and control for common method variance (CMV). The procedural remedy included ensuring anonymity and confidentiality of the responses so that biased responses could be mitigated. Moreover, we added additional variables to the questionnaire to create psychological separation and prevent respondents from inferring relationships between the constructs.

The statistical methods included the application of two statistical tests to assess the CMV. First, we conducted Harman’s single-factor test. The results of this test indicated that the total variance explained by one factor was below the threshold limit of 50%, indicating that CMV was not significant. Moreover, we used a collinearity test to check variance inflation factors (VIF). According to Kock (2012), CMV is a concern when the VIF values are above 3.3. In our results, VIF values ranged from 1.35 to 2.50, which confirms that CMV was not a significant concern in this study.




4 Data analysis and results

Partial Least Squares Structural Equation Modeling (PLS-SEM) was employed to examine the proposed relationships. PLS-SEM is a variance-based structural equation modeling technique that employs a combination of indicator variables as proxies for conceptual variables (Hair et al., 2012). PLS-SEM is widely used in the social science discipline because it does not require stringent normality assumptions and can be used to analyze complex models. Anderson and Gerbing (1988) recommended a two-stage approach to analyze the measurement (outer) and structural (inner) models. The SmartPLS 4.0.9.0 software was used as the analysis tool.


4.1 Assessment of measurement model

To assess the measurement model quality, the indicator loadings, internal consistency, construct reliability, and convergent validity of the items were assessed. Item loadings demonstrate how well an item represents an underlying construct. Although the recommended value of item loadings is above 0.70 (Vinzi et al., 2010), social science researchers frequently obtain loadings below this threshold. Thus, item loadings above 0.6 were retained. Lower-loading items were deleted when there was a significant improvement in Average Variance Explained (AVE). Moreover, Cronbach’s alpha (CA) and Composite reliability (CR) were assessed. The scores exceeded the minimum threshold of 0.6, indicating acceptable construct reliability and internal consistency of the items (Hair et al., 2017).

The convergent validity of the latent constructs was established by checking the Average Variance Explained (AVE) values. The results indicate that the AVE values were close to the recommended threshold of 0.5, indicating reasonable convergent validity (Hair et al., 2012). According to Fornell and Larcker (1981), the AVE is a conservative estimate of model validity. Composite reliability alone can indicate that the construct is adequate even when AVE is below 0.50. The composite reliability of all the constructs was above the recommended level; thus, the internal reliability of the measurement items is acceptable.

The results of the measurement model assessment are presented in Table 2.



TABLE 2 Assessment of measurement model.
[image: A table displaying items related to employee experience, social capital, knowledge sharing, need for cognition, and innovative behavior, with corresponding item loadings and metrics like Cronbach's Alpha (CA), Composite Reliability (CR), and Average Variance Extracted (AVE). Each category lists statements reflecting employee perceptions and behaviors, along with their quantitative loadings. The CA, CR, and AVE values are specified for each section, indicating the reliability and validity of the data presented.]

The discriminant validity of the model was assessed using Fornell and Larcker’s (1981) criteria. Discriminant validity is established when the square root of the AVE of each construct is higher than its correlation with other latent constructs (Fornell and Larcker, 1981). As shown in Table 3, the square root of the AVE value for each construct was higher than its correlation with the other latent constructs. The correlations between the study variables and the demographic variables are shown in Table 3. The correlations between study variables were significant at p < 0.01 level. The correlations between the study constructs and demographic variables were small and insignificant. The overall results confirmed that the measurement model was adequate for the structural analysis (Hair et al., 2017).



TABLE 3 Discriminant validity estimates and correlations of study variables.
[image: A correlation table showing variables: HPWS, IB, KS, NFC, SC, Gender, Age, Education, and Tenure, with some significant correlations at the 0.01 level marked with double asterisks. Diagonal elements indicate the square root of AVE in bold italics. Means and standard deviations are listed for each variable.]



4.2 Assessment of structural model

For the structural model assessment, we followed the recommendations of Hair et al. (2017) and Ringle et al. (2020). As previously discussed, the VIF values indicated no potential collinearity, which could bias the path coefficients. Next, we checked the coefficient of determination (R2) to determine predictive accuracy. The proposed model accounted for a 24% variance in IB (R2 = 0.24). Furthermore, we checked the predictive accuracy and cross-validated the redundancy index (Q2). All Q2 values were above zero, indicating the predictive accuracy of the model (Hair et al., 2017).

The path coefficients and respective significance values were assessed. Hypotheses testing was conducted using a bootstrapping procedure with 5,000 sub-samples and 95% bias-corrected confidence intervals. Initially, the proposed direct relationships were analyzed. Hypothesis 1 predicted a direct and positive relationship between employees’ experience of HPWS and IB. The results demonstrated a significant direct and positive relationship (β = 0.14, p < 0.05). Hypothesis 2 predicted a direct and positive relationship between employees’ experience of HPWS and SC development. The results indicated that the relationship was positive and significant (β = 0.38, p < 0.01). Hypothesis 3 predicts a direct and positive relationship between SC and KS. Path coefficients are positive and significant (β = 0.34, p < 0.01), respectively. Furthermore, as hypothesized by Hypothesis 5, we assessed a positive and direct relationship between KS and IB. The results indicated a significant direct and positive relationship between KS and IB (β = 0.26, p < 0.01).

The primary focus of this study was to investigate the indirect relationships between employees’ experiences of HPWS and IB. Therefore, we examined our proposed mediation hypotheses. The results revealed that SC mediates the relationship between employees’ experience of HPWS and KS (β = 0.13, p < 0.01), as hypothesized in Hypothesis 4. Hypothesis 6 tested the mediating role of KS between SC and IB. The results confirmed the proposed mediation hypothesis (β = 0.09, p < 0.01). According to Hypothesis 7, SC and KS sequentially mediate the relationship between employees’ experience of HPWS and IB. The results confirm the proposed sequential mediation (β = 0.03, p < 0.05). H8 sought to ascertain the moderating role of NFC between KS and IB. The results revealed that the NFC moderated the relationship between KS and IB (β = 0.19, p < 0.05). The results indicate that, at a high NFC, KS was found to have a stronger impact on IB. The results of the structural model evaluation are presented in Table 4. The interaction plot in Figure 2 shows that with an increase in NFC, the positive relationship between KS and IB is strengthened. The results of the hypotheses testing are shown in Figure 3.



TABLE 4 Results of structural model evaluation.
[image: Table showing relationships with path coefficients, T values, p values, and decisions for direct, indirect, total, and moderation effects. All relationships, including HPWS to IB, SC, KS, and NFC to KS, are supported with various statistical measures.]

[image: Line graph showing the interaction between knowledge sharing (KS) and need for cognition (NFC) on a variable labeled IB. The x-axis represents low and high KS, while the y-axis measures IB from 2.0 to 4.5. Two lines indicate NFC levels: a blue line for low NFC and an orange line for high NFC, both trending upward as KS increases. High NFC shows a steeper increase compared to low NFC.]

FIGURE 2
 Interaction plot.
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FIGURE 3
 Results of hypotheses testing.





5 Discussion

This study investigates the relationship between employees’ experience of HPWS and IB. The results of the study validate our arguments based on the SET and ELM. We have used these theoretical perspectives to provide an in-depth understanding of how organizational, social, and cognitive factors interplay to influence IB. The results of the study highlight that social capital and knowledge sharing behavior sequentially mediate the relationship between HPWS and IB. Moreover, the results confirm the positive moderating influence of NFC on the relationship between KS and IB. The theoretical and practical implications of this study are presented in the following sections.


5.1 Theoretical contributions

This study makes several important contributions to the growing body of research on human resource systems and their influence on employee behaviors at the workplace. The SET suggests that employers establish long-term social relationships with employees through provision of benefits such as autonomy, rewards, and development opportunities. In exchange, employees repay the organization in the form of reciprocal behaviors aligned with the organizational goals (Kehoe and Collins, 2017; Alfes et al., 2021; Asante et al., 2023).

Consistent with the primary hypothesis and arguments based on the SET, we found that employees’ experience of HPWS promotes employees’ IB as a reciprocal social exchange behavior towards employer. The results support the notion of previous researchers that the perceived benefits of HPWS inculcate social exchange relationship between employer and employees (Bos-Nehles et al., 2017; Zhang et al., 2019; Zhu et al., 2022; Asante et al., 2023).

Furthermore, this study delves into the relational consequences of HPWS. Based on the tenets of SET, there is a growing debate that HRM practices contribute to the development of a social architecture that facilitates resource exchange and innovation (Oparaocha, 2016; Singh et al., 2021). This study contributes to this growing debate and highlights the role of interrelated human resource practices for engendering organizational innovation and competitive advantage.

Our study contributes to the research on HPWS and individual level innovation by highlighting social capital development and knowledge sharing as key relational links that underly the relationship. Existing studies have indicated that interrelated practices of HPWS have the potential to drive SC development in organizations (Donate et al., 2020; Wang et al., 2023). SC serves as a catalyst for innovation by facilitating exchange and flow of information ideas in the organization (Yen et al., 2015; Santos et al., 2023). Thus, SC can be considered as relevant mediator that underlys the relationship between HPWS and KS. Furthermore, HPWS encourages cooperation and relationship maintenance. In such contexts, employees may be inclined to share knowledge due to a shared belief that their contributions are valued (Ganguly et al., 2019; Donate et al., 2020). Consequently, KS fuels creative thinking, idea generation and implementation for value creation (Pian et al., 2019). Thus, the importance of KS as a mediator between SC and IB cannot be overlooked.

The results of the study support the argument that employees’ experiences of HPWS foster the development of social assets and exchange relationships (Evans and Davis, 2005; Jiang and Liu, 2015; Donate et al., 2020; Singh et al., 2021). The results also validate the arguments in the literature that SC serves as a bonding element that allows individuals to leverage useful knowledge for innovative value creation (Inkpen and Tsang, 2005; Hair et al., 2014; Ganguly et al., 2019; Al-Omoush et al., 2022). There is a paucity of research that delves deeply into the interplay of the underlying social and cognitive factors that facilitate individual innovation, particularly in PSF contexts. Previous studies have attempted to examine direct relationships or single mediation paths and neglected possible sequential paths that can provide an in-depth understanding of the relationships. Thus, this study clarifies the nature of this relationship between HPWS and IB by delving deeply into the underlying mechanisms through which HRM practices have an impact on IB. Despite the known benefits of SC in organizations, there is limited literature that explores its antecedents. Thus, another contribution of this study is that we have identified employee experience of HPWS as an enabling factor of SC development.

This study validates the arguments that KS interactions facilitate employees’ innovative behavior (Radaelli et al., 2014; Pian et al., 2019; Kmieciak, 2020). Additionally, this study is also a pioneering attempt to propose a moderating influence of individual NFC in the relationship between KS and IB. By using arguments based on ELM, we enrich the vast body of research on KS and innovation by identifying NFC as a boundary condition. NFC is a dispositional tendency to engage in in-depth information processing, cognitive elaboration, and critical thinking (Cacioppo and Petty, 1982). There is limited research that considers the influence of NFC on individual-level innovation (Wu et al., 2014; Pan et al., 2021). The results of the study posit that NFC drive IB by facilitating in-depth processing of knowledge shared during social interactions (Evans et al., 2003; Pan et al., 2021). This study suggests theoretical and practical relevance of NFC as a contextual factor that enhances employees ability to transform shared knowledge into innovative output. The current study underscores the pivotal significance of cognitive differences in amplifying the impact of KS on IB. In workplace contexts such as those which implement HPWS, individuals with high NFC can generate creative and innovative solutions through KS interactions (Wu et al., 2014). Our study suggests that individuals with high NFC are likely to contribute diverse ideas to shared knowledge pools.

Recent studies suggest that there are differences in managers’ and employees’ reports regarding the implementation of HRM practices in organizations. These studies suggest that an analysis of employees’ individual experiences of HRM practices on their behaviors can provide a better understanding as compared to the managerial perspective (Ali et al., 2022; Kim et al., 2023). In line with these arguments, this study uses employees’ reports to gauge their perceptions of HRM systems and resultant impact on their behaviors.

This study uses empirical evidence from PSFs in Pakistan, an emerging Asian country. PSFs play a vital role in the economic growth and development of emerging countries by promoting service exports. PSFs operate in a competitive business environment; therefore, employees’ IB is important to promote client satisfaction and achieve competitive advantage. Earlier research has documented the influence of HR practices on employee-related outcomes in various organizational contexts, such as manufacturing and high-technology firms (Park et al., 2017; Bos-Nehles and Veenendaal, 2019; Yao et al., 2023). Furthermore, there is limited evidence regarding the outcomes of HPWS in PSFs within developing country contexts. This study fills these research gaps by providing an understanding of different factors that can determine employees’ IB in PSF contexts. Although Pakistan is known as high power distance country, the results of this study dispel the widespread notion of bureaucratic culture and the lack of cooperation between employees in Pakistani organizations. Our study indicates that HPWS can provide benefits beyond cultural and societal boundaries.



5.2 Managerial implications

In addition to the above-mentioned theoretical contributions, this study also presents important practical implications. Our study highlights the relational dynamics of the HPWS, which can potentially lead to the effective utilization of knowledge utilization. This study advances the widespread understanding of managers that the HPWS not only contributes to human capital development but also influences social dynamics at workplaces. The findings illustrate that HPWS plays an important role in engendering social capital and knowledge sharing, which prompts employees to engage in IB. Thus, PSFs striving to compete in a dynamic business environment can implement HPWS to increase employees’ creative involvement. Moreover, this study also guides recruitment managers to assess potential job incumbents’ cognitive abilities, to promote innovation in PSFs. While this study focuses on PSFs in Pakistan, its findings can have broader implications for managers of PSFs in comparable countries in the region. This is because PSFs face similar challenges such as competitiveness and rapidly changing client demands.



5.3 Limitations and recommendations for future research

Despite its theoretical and practical implications, our study has some limitations that suggest avenues for future research. This study used employees’ self-reports to measure key study variables that may engender CMV. Future research can replicate our study using a combination of supervisor-rated and self-reported measures. Nevertheless, CMV was not a significant concern in this study as we employed statistical and procedural remedies to mitigate any potential biases. Moreover, this study used empirical data from PSFs in Pakistan. Data from a single geographical context may question the generalizability of the findings. Future research could employ cross-country comparisons for an in-depth understanding of the proposed relationships. Furthermore, future research can investigate additional mediating and moderating mechanisms that explain the relationship between employees experience of HPWS and IB.
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Drawing on the job demand-resource (JD-R) model and self-determination theory (SDT), this study examines the relationship between humble leadership and employees’ creative performance, taking into account the sequential mediating role of intrinsic motivation and work engagement. The sequential mediation model was tested using two-wave questionnaire data collected from employees and their supervisors (n = 350) in the telecommunication sector of Pakistan. Data were processed and examined using SPSS and AMOS. The results revealed significant positive relationships among all variables. Further, it was found that intrinsic motivation and work engagement sequentially but partially mediated the positive relationship between humble leadership and creative performance. The theoretical and practical implications are discussed at the end.
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1 Introduction

The fast-paced technological changes and un-predictable working environment has made creativity crucial for organizations (Carmeli and Paulus, 2015). Creativity entails identifying new solutions to the existing problems (Amabile, 1988). Keeping in view the importance of creativity for individuals and organizations, scholars have dedicated considerable attention to identify factors that can influence it (Woods et al., 2018; De Clercq and Mustafa, 2023). However; there is a lack of emphasis on elucidating the means by which employees can excel and enhance their performance (Amabile, 1988; AlKayid et al., 2023) when working under the guidance of humble leadership (HL). Humble leadership is a bottom-up approach of acknowledging limitations and mistakes, recognizing followers’ strengths and contributions, and modeling teachability (Owens and Hekman, 2012). Humble leadership, as a concept, originates from the seminal work of Owens and Hekman (2012), who introduced it to describe a leadership style characterized by leaders acknowledging their limitations and appreciating the contributions of others. It responds to the need for leaders to navigate complex organizational landscapes by fostering collaboration and authenticity. Humble leadership encompasses behaviors such as admitting mistakes, valuing team members’ strengths, and maintaining a collective focus on success (Owens and Hekman, 2016). Recent conceptualizations highlight dimensions including self-awareness, appreciation of others, and a commitment to creating a collaborative and inclusive work environment (Ou et al., 2014). Empirical studies by Liu et al. (2023) and Wang et al. (2018) identified key dimensions, including openness to admitting mistakes, valuing others’ strengths, a willingness to learn, and a focus on collective success. Creativity on the other hand is defined as the process of idea exploration, generation, championing, and implementation (Scott and Bruce, 1994; Carmeli et al., 2006). While according to Janssen and Giebels (2013), the creative performance of employee is consist of idea generation, idea promotion, and idea realization.

These positive leadership traits/styles are some of the key factors that may foster creativity (Gilmore et al., 2013; Liu et al., 2023). Although research to date has examined the links between several leadership styles and creativity (Carmeli and Paulus, 2015; De Clercq and Mustafa, 2023), but still there is a lack of empirical evidence regarding the relationship of humble leadership with positive outcomes like employee creativity in service sector organizations and its indirect relationship (the mediation effect) on creative performance.

In the past, HL has appeared as a compelling area of study within organizational behavior, with theoretical investigations flaking light on its conceptual foundations and implications for workplace dynamics. Owens and Hekman (2012) proposed a theoretical model that re-conceptualizes leadership as a process of guidance that involves both leader humility and follower response. The model emphasizes the importance of leader humility in creating a positive working organizational climate, promoting team learning, and fostering employee engagement. Skakon et al. (2010) also contribute to the theoretical understanding of HL by exploring its role in charismatic leadership. They argue that humility, when combined into charismatic leadership, improves the follower perceptions of leader sincerity and authenticity, ultimately contributing to positive organizational outcomes. In the context of team dynamics, Owens and Hekman (2016) presented a theoretical framework highlighting the contagion effects of leader humility within teams. Their model suggests that HL positively influence team performance by promoting a collective focus on growth and development. Building on the socialized charismatic leadership perspective. Another study by Owens et al. (2011) offer a theoretical exploration of humility in organizations, discussing its relevance and implications. Their conceptual analysis highlights the potential impact of HL on employee attitudes and behaviors, providing a foundation for further empirical investigations.

In the past studies, HL has appeared as a fundamental aspect of effective organizational management, emphasizing collaboration, openness, and a genuine concern for the well-being of team members (Owens and Hekman, 2016). Simultaneously, CP stands as a critical determinant of an organization’s ability to innovate and adapt in today’s dynamic business environment (Shalley and Perry-Smith, 2008). HL also promotes employees’ engagement and resilience, which can lead to increased job satisfaction and creativity (Liu et al., 2023). Empirical investigations underscore the positive influences of humble leadership on employee outcomes. Owens et al. (2013) found that humble leadership positively predicts engagement, job satisfaction, and performance. The mechanisms include cultivating a supportive work environment, building trust, and enhancing communication within the team (Owens et al., 2013; Owens and Hekman, 2016). Adding more to empirical studies by Chen H. et al. (2021) demonstrated that humble leadership positively influences employee proactive behavior and performance through the promotion of psychological safety and need satisfaction. Not only has this but HL in existing research also explored the motivational perspective of humble leadership. Ou et al. (2014) and Walters and Diab (2016) investigated the effects of humble leadership on employee outcomes and identified humility as a critical factor in fostering employee intrinsic motivation, psychological safety, and engagement. This study, along with others, contributes to understanding how humble leadership aligns with motivational theories and impacts employee motivation positively. As mentioned that HL is considered to be one of the vital element for employee positive outcome, the evidences can be traced in number of empirical studies like, HL has been investigated to gage the project success, where HL can provide valuable input to the get the project success (Ali et al., 2020, 2021). Not only this but HL is also considered to be one of the key factors in influencing the employee career success (Chughtai and Arifeen, 2023), work engagement (Abbas et al., 2021), psychological empowerment (Ali et al., 2020), and employee’s emotional and ethical behavior (Naseer et al., 2020).

In addition, leaders who exhibit humility are more likely to create a positive work environment. However, while the separate links between humble leadership (HL), intrinsic motivation (IM), work engagement (WE), and creative performance (CP) have been explored (Al Hawamdeh, 2022; Al Hawamdeh and AL-edenat, 2022; Zheng and Ahmed, 2022; Liu et al., 2023), but on the other hand prior studies have suggested that HL’s effect on performance is not only direct; instead, other variables mediate it (Janssen and Giebels, 2013). Therefore; a notable gap exists in understanding the nuanced interplay among the above mentioned variables. Specifically, the literature lacks a comprehensive investigation into the mediation and serial mediation effects of intrinsic motivation (relatedness, competence, and autonomy; Amabile et al., 1994; Ryan and Deci, 2000; Deci et al., 2017) and work engagement (vigor, dedication, and absorption at work place; Schaufeli, 2017) in the relationship between humble leadership (a bottom up approach of acknowledging limitations and mistakes, recognizing followers’ strengths and contributions, and modeling teachability; Owens and Hekman, 2012) and creative performance (idea exploration, generation, championing, and implementation; Scott and Bruce, 1994; Carmeli et al., 2006). Therefore, the aim of this study is to address the above mentioned gap by providing a comprehensive understanding both empirically and theoretically.

This study seeks to integrate the research model, consisting of humble leadership, creative performance, intrinsic motivation, and work engagement, within the context of the Job Demands-Resources (JD-R) model and Self-Determination Theory (SDT). The JD-R model provides a comprehensive framework for understanding the impact of job demands and resources on employee well-being and performance. Concurrently, SDT offers insights into the role of intrinsic motivation and self-determination in fostering optimal functioning and creativity. By combining these theoretical perspectives, we aim to explore the intricate relationships among these variables and contribute to a deeper understanding of how HL influences CP through the mediating mechanisms of IM and WE.

On the other hand, the JD-R model posits that job demands and resources influence employee well-being and performance. In our research model, humble leadership serves as a key job resource, potentially mitigating job demands and fostering a positive work environment. Humble leaders are likely to create a supportive and empowering atmosphere, reducing job stressors, and enhancing employees’ overall job satisfaction. This positive influence of humble leadership aligns with the JD-R model. The JD-R model (Bakker et al., 2007) provides a framework for understanding the impact of job resources on employee well-being and performance. Humble leadership, as a job resource, is theorized to positively influence work engagement and, subsequently, creative performance.

Self-Determination Theory emphasizes the importance of intrinsic motivation and autonomy support in promoting individuals’ psychological well-being and performance. Intrinsic motivation, identified as a mediator in our model, is expected to play a crucial role. Humble leaders, by acknowledging and appreciating employees’ contributions, may enhance intrinsic motivation, leading to a more engaged and creative workforce. This integration allows us to explore how humble leadership, as a form of autonomy support, aligns with SDT principles and contributes to the fulfillment of basic psychological needs, fostering intrinsic motivation among employees. To elucidate the underlying processes through which humble leadership influences creative performance. By examining these mediating mechanisms within the JD-R framework and SDT, we aim to uncover the nuanced pathways that link humble leadership practices to enhanced creative performance. Understanding these processes is crucial for both theoretical development and practical implications, providing insights into how organizations can cultivate a work environment that nurtures creativity through leadership strategies and motivational factors.

Using insights from past studies showing that HL favorable outcomes such as higher work engagement (Bao et al., 2018), greater job satisfaction and happiness (Owens and Hekman, 2012), increased job performance, and superior job performance (Rego et al., 2017), this study predicts a positive relationship between employees’ perceptions of leader humility and their creative performance. Further, considering the motivational potential of humble leadership (Carnevale et al., 2019), we argue that leader’s humility will positively influence employees’ intrinsic motivation. Similarly, consistent with past research findings showing that leaders’ humility increases employee dedication and enthusiasm for work (Bakker, 2022), a positive relationship is predicted between humble leadership and work engagement. Finally, this study postulates that intrinsic motivation and work engagement will individually as well as sequentially mediate the association between humble leadership and creative performance. In particular, it is assumed that employees’ positive perceptions of leader humility will increase their intrinsic motivation and work engagement, resulting in greater creative performance. These postulations are congruent with the motivation process of the job demands-resources model and self-determination theory suggesting that the abundance of job resources (positive aspects of jobs such as humble leadership) often leads to desirable work outcomes (e.g., higher levels of creativity, innovation, and productivity) through their positive impacts on employee motivation and work engagement (Ou et al., 2014; Chen et al., 2020; Sharif et al., 2021). The choice of HL as an independent variable and creative performance as dependent variable is congruent with the past researches (Chen L. et al., 2021; Kim, 2022; Liu et al., 2022; Kelemen et al., 2023) also our choice of mediation can be found in the past studies (Ryan and Deci, 2019; Urban and Urban, 2023).

This study contributes in the following ways: first, while studies examining the links between HL and employee performance abound (Rego et al., 2021), this study is among very few empirical works ascertaining the association between HL and CP; second, this study explicates how HL can culminate into increased CP. Third by incorporating Self-Determination Theory (SDT) and the Job Demands-Resources (JD-R) model, this study aim to contribute to the advancement of theoretical frameworks in organizational psychology. It will extend these theories by exploring how IM and WE, individually and serially, mediate the relationship between HL and CP. Finally the examination of serial mediation involving IM and WE represents a novel contribution. This sequential analysis will add depth to the understanding of the underlying processes, shedding light on the intricate ways in which these variables may interact and influence creative performance over time. In summary, not only does this study broaden our understanding of how employees’ positive perceptions of leader humility impact their creative performance, but it also offers valuable insights for management practice. The research model has been shown in Figure 1.
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FIGURE 1
 Conceptual model.




2 Theory and hypotheses


2.1 Humble leadership and creative performance

Humility entails analyzing oneself fairly and accurately, appreciating the strengths of followers, and learning from others (Owens et al., 2013). Past researches have shown that leader humility can have profound effects on employees and the organization. For instance, humility of a leader can increase followers’ engagement with work (Owens and Hekman, 2016), commitment to the organization and job (Basford et al., 2014), and decrease certain negative attitudes and detrimental behaviors (Owens and Hekman, 2016). This is mainly because humble leaders follow an employee-centered approach, i.e., they build/develop congenial interpersonal relationship with their followers, resulting in positive outcomes. In keeping with these findings, we contend that HL can play important role in fostering CP of their followers. We argue this based on the positive attributes of humble leadership. In a study by Ou et al. (2017), humble leadership was found to be positively related to employee learning orientation. A learning-oriented culture supports continuous improvement and innovation, contributing to enhanced creative performance. On the other hand, followers may feel enthused to show superior performance, introduce new ideas, and provide creative and out of the box solutions to the current problems while working with humble leaders (Min et al., 2007). Generating novel ideas and providing creative solutions to the current problems entails risks, i.e., all novel ideas are not be successful or accepted by everyone, leading one to feel discouraged and frustrated. However, humble behaviors (e.g., acknowledging and teachability) of a leader may steer the followers away from such negative feelings and emotions, and invoke a sense of gratitude that may prevent them to get off-tracked (Owens and Hekman, 2012).

Creativity often arises in situations that are ill-defined/unstructured and complex; therefore, one may encounter substantial challenges during the idea generation process. A humble leader can help the followers to off-set such challenges, i.e., he/she may engage in activities and teach the followers how to overcome hurdles (Carmeli et al., 2013). This may encourage followers to exert more effort and energy to engender and implement creative ideas. Therefore, it may be assumed that HL can positively influence followers’ CP (Zhou and Wu, 2018). This notion is also consistent with the JD-R model, which suggests that favorable job-related factors (e.g., humble leadership) can facilitate important outcomes (e.g., superior performance) (Owens et al., 2013). Therefore, the following hypothesis is proposed:

 H1: Humble leadership will be positively related to creative performance.





2.2 Humble leadership and intrinsic motivation

Motivation is a major psychological force that drives one to act and behave in certain ways (Waterhouse et al., 2014; Jensen and Bro, 2018). There are two main types of motivation: intrinsic motivation (a drive that comes from within) and extrinsic motivation (a drive that revolves around external factors) (Chen and Hsieh, 2015). Although both types of motivation are equally important, this study is focused on intrinsic motivation because it has been argued to be a major driving force of employees’ effort, performance, and creativity (Park and Word, 2012; Chen and Hsieh, 2015; Demircioglu and Chen, 2019; Mussagulova and Demircioglu, 2022). Employees are motivated by three basic psychological needs as stated by Self-Determination Theory (SDT) these needs are autonomy in their job, relatedness, and competence (Deci et al., 2017). When these prerequisites are met, employees experience a sense of meaning and self-determination, which in turn, fosters intrinsic motivation and their ability to respond to work demands and overcome challenges (Mussagulova and Demircioglu, 2022). The ability of a supervisor/leader to build a supportive working environment redirects the concern for employees’ feelings and needs, which helps to solve work-related problems and increases employees’ self-determination and interest for the work (Deci et al., 2017).

Notwithstanding the fact that intrinsic motivation comes purely from within, we argue that leaders’ humility can bolster/strengthen/reinforce it. In particular, we propose that individuals working under the guidance of a humble leader will have a stronger intrinsic motivation. We argue this based on the following reasons. First, HLs support their followers’ distinctive capabilities, telling and helping them to recognize the importance of their contributions; thus boosting their sense of meaning and competence in the work (some of the fundamental conditions for intrinsic motivation). Second, humble leaders are open-minded and have a desire to learn from their followers, leading to frequent communications. The frequent communication and exchange of information builds a stronger sense of connection and affiliation among followers, satisfying their need for relatedness (a driver of intrinsic motivation). Third, HLs willingly accept their own shortcomings and appreciate the strengths of their followers. They belief in their followers’ competencies and are keen to grant autonomy and power to the followers, thus raising their sense of self-determination. In summary, interactions with a humble leader satisfy employees’ psychological needs for competence, relatedness, and autonomy within the organization, thereby bolstering/reinforcing their intrinsic motivation. Therefore, we posit that:


H2: Humble leadership will be positively related to intrinsic motivation.
 



2.3 Humble leadership and work engagement

Work engagement is a positive work-related attitude categorized by dedication (the positive feelings in the form of personal growth, competence, and significance of work), absorption (attachment of employees with their work where they enjoy to spend more time), and vigor (the level of energy and resilience at work; Jeung and Yoon, 2016; Chen et al., 2020). We argue that leader’s humility can foster this attitude. It is a well-established fact that employees engage more in positive activities when they see their leaders demonstrate humility. A humble leader has the capability to form an environment where the subordinates feel comfortable and perform their duties without any fear of undesirable consequences. Admitting his/her own weaknesses and shortcomings and appreciating the strengths of the followers may also result in greater WE (Rego et al., 2019). Researches in the past show that humble leaders can reinforce employee orientation toward learning, job satisfaction, and work engagement (Moss and Ritossa, 2007; Rego et al., 2019; Juyumaya and Torres, 2023). This is mainly because a humble leader gives value and respect to his/her followers; consequently they show greater work engagement. Further, humble leaders play a vital role in building a safe working environment that promotes maximum performance and engagement (Walters and Diab, 2016; Liu et al., 2023). Compared with other leadership styles, humble leaders tend to be more helpful and supportive toward their followers, thus increasing their dedication, absorption, and vigor. According to a study (Juyumaya and Torres, 2023), higher the humble behavior of a leader, higher will be the work related energy and engagement of the workforce. Therefore, a positive relationship can be anticipated between humble leadership and work engagement. This notion is also consistent with the theoretical premise of the JD-R model that favorable aspects of the work (e.g., humble leadership) produce favorable outcomes (e.g., work engagement; Kahn, 1990) and also the JD-R model posits that work characteristics can be classified into two categories: job demands and job resources. Job resources, such as humble leadership in our case, can positively influence work engagement. Humble leadership, by acknowledging and supporting employees, acts as a job resource that enhances work engagement (González-Romá et al., 2006). Therefore, the following hypothesis is proposed:


H3: Humble leadership will be positively related to work engagement.
 



2.4 Intrinsic motivation and creative performance

Intrinsically motivated individual can produce several favorable outcomes (Shalley and Perry-Smith, 2008) including creative performance (Amabile, 1988). Many studies have found a positive correlation between intrinsic motivation and creative performance (Shalley and Perry-Smith, 2008). For example, a study found that employees who were intrinsically motivated were more likely to generate creative ideas (Zhou and Shalley, 2003). The study by Tu and Lu (2016) reported similar findings, showing that intrinsic motivation boosts creativity. Research indicates that providing employees with autonomy and opportunities for self-expression strengthens intrinsic motivation and increases creative performance. Employees who have more job autonomy and the power to make decisions about their tasks display higher levels of creative performance compared with those with limited autonomy. Job autonomy plays a pivotal role in stimulating workers’ creativity as it aligns with their innate psychological nature (Juyumaya and Torres, 2023). When employees are granted freedom and self-determination, they feel motivated to try new things and generate diverse and innovative ideas. The motivation process of the JD-R model also highlights that motivation can lead to desirable outcomes (Eisenberger et al., 2005). Therefore, we propose that:


H4: Intrinsic motivation will be positively related to creative performance.
 



2.5 Work engagement and creative performance

This study postulates that work engagement can foster creative performance. Research has shown that highly engaged employees often demonstrate superior cognitive processing, which in turn, bolsters creativity (Bakker, 2022). Hence, a positive relationship may be predicted between work engagement and creative performance. Further, WE is often associated with positive affect and emotions such as enthusiasm, joy, and happiness toward work (Abdullah and Al-Abrrow, 2022). These measures of positive affect are strongly linked to heightened creativity, as they enhance cognitive processes and promote divergent thinking. Put simply, it may be asserted that engaged employees demonstrate greater performance because they experience a favorable mental state that allows them to generate innovative ideas. Therefore, the following hypothesis is proposed:


H5: Work engagement will be positively related to creative performance.
 



2.6 Intrinsic motivation and work engagement

Higher level of employee intrinsic motivation leads to higher level of favorable outcomes. These favorable outcomes include creativity, job satisfaction, and work engagement (Van den Broeck et al., 2016). On the other hand, work engagement is also associated with positive organizational outcomes such as productivity, less absenteeism, and higher job satisfaction (Schaufeli, 2017). As intrinsic motivation is consist psychological factors like autonomy, relatedness, and competence (Bakker, 2022), these factors if satisfied the employees will be more dedicated and engaged in their work. According to Bakker (2022), intrinsically motivated employees are self-drive to accomplish their task. This phenomena of self-determination leads employees toward more dedication, vigor, and absorption. Job autonomy on the other hand is one of the most powerful tool for employees in their work settings. Giving power and get them involved in the decision making process ultimately increase the intrinsic motivation of the workers. This autonomy in work ultimately results in more work engagement (Deci et al., 2017). This recommends that by cultivating the intrinsic motivation an organization can increase the work engagement of employees which ultimately results in job satisfaction, OCB and affective and cognitive trust on both management and organization. It is important for the organization to understand and nurture the environment of intrinsic motivation and work engagement to foster the performance of the employees. Backing by the above arguments we therefor; posit that


H6: Intrinsic motivation will be positively related to work engagement.
 



2.7 The mediation effects

The humble behavior (job resource) of a leader has the potential to influence the individual creative behavior. But there is a lack of understanding of how these behaviors through the underlying mechanism can predict the performance of the employees specifically the creative performance of the followers (Cho and Perry, 2012; Park and Word, 2012). The past researches emphasized on the direct relationship between HL and employee CP (Liu et al., 2023) and overlooked the mediating role of intrinsic motivation. According to Amabile et al. (1994), intrinsically motivated employees are more likely to generate creative ideas. On the other hand, a leader particularly exhibiting humility can foster the self-determination of the followers, which ultimately may result in improved creative performance (Park and Word, 2012). Prior research has indicated a positive correlation between job related resources, including job autonomy and leader support, and individual resources like self-efficacy, intrinsic motivation, and CP (Demerouti et al., 2010). The provision of a creative and innovative working environment has been found to have a positive impact on employees’ sense of control and resilience, thereby serving as an intrinsic motivator for them to confront and overcome challenging situations (Avolio et al., 2009). Leaders who are perceived as positive and humble can foster creative behavior among employees. This is because the display of humility through positive leadership can enhance self-confidence and reduce the fear of unfavorable feedback which may otherwise impede motivation to express novel ideas (Bass, 1985). Companies may raise the intrinsic motivation of their workers toward their job through HL by creating clear guide lines, procedures, and processes that encourage a shared commitment and a mutual receptivity to new ideas.

In the past, transformational (De Clercq and Mustafa, 2023) and transactional leadership (Juyumaya and Torres, 2023) has been the focal point of studies to predict creativity but the study of HL and its impact on employee creativity has been ignored specially its impact through mediating mechanism of intrinsic motivation (Mussagulova and Demircioglu, 2022). To address this gap we posit that,


H7: Intrinsic motivation will mediate the relationship between humble leadership and creative performance.
 

The fast paced technological advancements require long-term organizational growth and creative performance, which involves creating innovative goods, services, and procedures (Tierney and Farmer, 2011). Employee engagement is important in this regard due to their motivation to exert more efforts to accomplish the tasks and to give positive output. On the other hand, disengaged employees become the hurdle for achieving excellence in performance and organizational growth (Schaufeli et al., 2006). In contrast to other leadership styles, HL adopts an employee-centered approach to inspire and incentivize their subordinates to enhance the anticipated performance levels for the betterment of the organization. Bass (1985) proposed that a HL who provides guidance, motivation, and stimulates trust can lead to increased employee effort. Such traits indicate that leaders who exhibit humility have the potential to elevate WE levels through their willingness to embrace new ideas and openness to learning, ultimately resulting in improved (CP). According to the Job Demands-Resources (JD-R) theory, employees who have a high level of engagement are likely to demonstrate increased levels of vigor, dedication, and absorption in their job-related duties (Juyumaya and Torres, 2023). Therefore, the humility of a leader assumes an essential part in stimulating the attitudes of employees, including higher levels of energy, dedication, and commitment toward accomplishing tasks (Schaufeli et al., 2006).

The majority of scholarly investigations pertaining to HL procedures focus on models that establish a relationship between leaders’ attributes and their performance, while overlooking the potential mediating influence of WE. Although we have sufficient evidence about the positive relationship of WE with servant leadership (Haar et al., 2017) and transformational leadership (Kovjanic et al., 2013) but the relationship between HL and WE and its mediating role between the indirect relationship of HL and CP is still lacking. Therefore, this study will address this gap. To fill this gap in the literature and theory, we hypothesize that,


H8: Work engagement will mediate the relationship between humble leadership and creative performance.
 

The past researches have consistently reported a positive relationships between different positive outcomes in the form of work engagement, and other factors, like leadership behavior, job satisfaction, personal growth, job autonomy, and creative performance (Demerouti et al., 2010). Providing a conducive environment to encourage the creative performance has been the subject of many studies (Zhu et al., 2018; Ilha Villanova and Pina e Cunha, 2021; Juyumaya and Torres, 2023). CP has been linking through different mechanism such as WE and IM to overcome the challenges that may hinder the progress of employees as well as organization (Avolio et al., 2009). Humble leadership in this connection plays a crucial role in fostering the psychological encouragement, organizational learning through experimentation of new and innovative ideas. By displaying humble behavior, these leaders can boost motivation level as well as the providing supportive environment for the employee engagement (Deci et al., 2017), which as a result may affect the creative performance. The intrinsic motivation and work engagement can be enhanced by implementing the humble leadership practices like acknowledging limitations and mistakes, recognizing followers’ strengths and contributions, and modeling teachability which may ultimately increase the CP. Although we have enough literature regarding the direct relationship of HL, WE IM, and CP, but the mediating especially the sequential mediating mechanism is totally overlooked over the years. To address this gap, this study will test whether the sequential mediation mechanism works in the indirect relationship between HL and CP or not. Therefore; we posit that,


H9: Intrinsic motivation and work engagement sequentially mediate the positive relationship between humble leadership and creative performance.
 




3 Methodology


3.1 Research context, sample, and data collection

Convenience sampling method was used to collect the data from the rapidly growing service sector organizations (telecommunication companies) in Pakistan for the following reasons. The telecom industry frequently faces disruptions, such as the emergence of new communication technologies, changes in consumer preferences, and regulatory shifts. Creative performance is essential for organizations to adapt swiftly and effectively to these disruptions, turning challenges into opportunities. And the ongoing digital transformation in the telecom sector requires creative solutions for adopting new technologies, optimizing operational processes, and ensuring a seamless transition to the digital landscape. Creative performance is instrumental in shaping digital strategies and facilitating organizational change. In the context of Pakistan, leadership styles are frequently shaped by cultural values such as collectivism, respect for authority, and the significance of interpersonal relationships (Sarfraz et al., 2022). Humble leadership, which underscores cooperation and recognizing the contributions of others, aligns effectively with these cultural values. Research suggests that leadership styles underlining humility and interpersonal harmony are more likely to yield positive outcomes in Pakistani organizations (Khokhar et al., 2023). Several studies in the field of humble leadership (HL) have investigated its positive impact on project success in the Pakistani context (Ali et al., 2020, 2021; Waseem et al., 2023). Furthermore, studies in the same context have explored the role of HL in influencing career success, employee creativity, follower emotions, ethical behavior, and work engagement (Abbas and Wu, 2019; Kausar, 2020; Naseer et al., 2020; Abbas et al., 2021). These existing literatures provide a solid foundation for conducting our study within this specified context. And most importantly, the telecom sector has been a “less-researched” area in the OB/HRM research.

To increase the generalizability of this study’s findings, we collected data from two provincial capitals (Karachi and Quetta). The researchers visited the designated head offices and their sub branches (franchises) several times before the formal data collection to obtain authorities’ permission for data collection. The participants were then approached and informed of the nature and purpose of this study and other aspects (e.g., voluntary participation and data confidentiality).

To get most accurate responses and minimize the selection bias for our survey, the researchers visited 12 offices in telecom sector to get the preliminary information about the education, age, gender, working experience, and firm size. The data were gathered in two phases. Phase 1 comprised collecting data from employees while phase two involved obtaining supervisors’ ratings of creative performance. Each supervisor was asked to rate the creative performance of all employees working under his/her supervision. Data were collected in 6 months.

We distributed 780 survey questionnaires among the employees of four major telecom companies. We collected 468 surveys in phase 1, indicating an initial response rate of 60%. After careful examination, 118 surveys were discarded for incomplete information or same responses to all questions. 350 (45%) responses were retained for final analysis, satisfying the following sample size criteria:

	1. n should be 100 if a model comprises ≤ five variables;
	2. the measurement items for each variable are not less than 3; and
	3. the communalities of the items are not less than 0.60 (Hair et al., 2006; Hair and Black, 2010).

The demographic profile section of the survey obtained information for the following variables: age, gender, experience, and marital status. 141 (40.3%) employees were aged between 20 and 30 years. 181 (51.7%) were aged between 31 and 40 years. 23 (6.6%) were aged between 41 and 50 years while 5 (1.4%) were aged above 50 years. The gender-wise categorization of the sample was as follows: 218 (62.3%) male and 132 (37.7%) females. 182 (52%) respondents had a working experience of 105 years; 134 (38.3%) respondents had a working experience of 6–10 years; 33 (9.4%) has a working experience of 11–15 years; and only one respondent (0.3%) had a working experience of more than 15 years. Of the 350 respondents, 187 (53%) were unmarried, 159 were (45%) married while 4 (1%) were divorced/widowed.



3.2 Measures

Previously validated and developed scales were adopted to measure the constructs using a five point liker scale which ranged from 1 (strongly disagree) to 5 (strongly agree).


3.2.1 Humble leadership

Respondents’ perceptions of humble leadership were measured using a nine-item scale (Ou et al., 2014), with sample items such as, “My leader actively seeks feedback, even if it is critical.” The Cronbach alpha of the nine-item was 0.952. The confirmatory factor analysis (CFA) of the scale showed an excellent fit with the data: ꭓ2/df = 1.344 NFI = 0.992, TLI = 0.996, CFI = 0.998, and RMSEA = 0.031 with mean of the scale 0.83 all > 0.75. The communalities of the items were raged from 0.659 to 0.788.



3.2.2 Creative performance

A nine-item scale (Jensen and Bro, 2018) was used to obtain employees’ ratings of creative performance. The items included, for example, (e.g., “This employee creates new ideas for difficult issues”). The Cronbach alpha of the scale was 0.967. The CFA of the scale showed a good fit: ꭓ2/df = 2.181, NFI = 0.991, TLI = 0.990, CFI = 0.995, and RMSEA = 0.058 with mean of the scale 0.84 all > 0.82. The communalities of the items ranged from 0.753 to 0.834.



3.2.3 Intrinsic motivation

Five items “I enjoy finding solutions to complex problems at work” by Tierney et al. (1999) were used to measure the intrinsic motivation of employees. The Cronbach alpha of the scale was 0.959. The CFA of the scale showed good results: ꭓ2/df = 1.629, NFI = 0.995, TLI = 0.996, CFI = 0.998, and RMSEA = 0.042. The communalities of the items ranged from 0.784 to 0.897.



3.2.4 Work engagement

Respondents’ work engagement was measured using a nine-item scale and included “At my work, I feel bursting with energy” (Schaufeli et al., 2006). The Cronbach alpha of the nine-item scale was 0.969. The CFA of the scale showed good results: ꭓ2/df = 1.735, NFI = 0.993, TLI = 0.993, CFI = 0.997, and RMSEA = 0.046 with mean of the scale 0.87 all > 0.82. The communalities of the items ranged from 0.736 to 0.844.





4 Results

The summary of CFA results is shown in Table 1. The CFA is one of the multivariate statistical tools used to measure goodness of fit. In particular, this technique is used to check how well a particular scale represents a variable. Therefore; we initiated our analysis by running the CFA through AMOS. Results revealed that all the scales and hypothesized model fitted the data well as compare to alternative models (One factor, two factor, and three factor models).



TABLE 1 Confirmatory factor analysis.
[image: Table comparing model fit indices for various factor models. Columns include model type, chi-square test degrees of freedom, Normed Fit Index (NFI), Tucker Lewis Index (TLI), Comparative Fit Index (CFI), and Root Mean Square Error of Approximation (RMSEA). Models range from one to four factors, with values indicating better fit as they increase for NFI, TLI, CFI, and decrease for RMSEA. The four-factor model shows the best fit with high NFI (0.948), TLI (0.974), CFI (0.978), and low RMSEA (0.045).]

Table 2 represents the reliability, validity, and correlations among the variables. The results satisfied the following criteria: composite reliability (CR) ≥ 0.7, Average variance extraction (AVE) ≥ 0.50, and Maximum shared variance (MSV) < AVE (Fornell and Larcker, 1981).



TABLE 2 Reliability, validity, and the correlations among the variables.
[image: Table showing statistical values for four variables: HL, WE, CP, and IM. Columns include CR, AVE, MSV, MaxR(H), and the variables themselves. Diagonal bold values represent AVE roots. Significant correlations are denoted with asterisks, **p < 0.01.]

To detect common method bias (CMB), Herman’s single factor test was run using exploratory factor analysis (EFA) and CFA. The single factor analysis did not show a serious concern as the variance explained by a single did not exceed 50%.

Table 3 represents the summary of hypotheses testing (1–6) results. Different combinations of linear and multiple regression using the PROCESS macro for SPSS were used to test the hypothesized relationships. The results regarding hypothesis 1 revealed that the total effect of humble leadership on creative performance was significant positive (β = 0.466, p < 0.001, LLCI = 0.421, ULCI = 0.631), supporting hypothesis 1. Similarly, the total effect of humble leadership on intrinsic motivation was significant positive (β = 0.483, p < 0.001, LLCI = 0.481, ULCI = 0.709), supporting hypothesis 2. The results further revealed a statistically significant relationship between humble leadership and work engagement (β = 0.378, p < 0.001, LLCI = 0.280, ULCI = 0.475), supporting hypothesis 3. Further, hypothesis was also supported in that the path linking intrinsic motivation to creative performance was statistically significant (β = 0.606, p < 0.001, LLCI = 0.478, ULCI = 0.632). The total effect of work engagement on creative performance was significantly positive (β = 0.547, p < 0.001, LLCI = 0.518, ULCI = 0.717), thus hypothesis 5 was also supported. Further, the association between intrinsic motivation and work engagement was statistically significant (β = 0.612, p < 0.001, LLCI = 0.429, ULCI = 0.564), supporting hypothesis 6.



TABLE 3 Regression analysis.
[image: A table showing relationships between humble leadership (HL), creative performance (CP), intrinsic motivation (IM), and work engagement (WE). Each hypothesis (H1 to H6) lists values for beta (β), t-statistic (t), significance (Sig.), R-squared (R²), F-statistic (F), and hypothesis support status. All hypotheses are supported. Values range from β (0.378 to 0.612), t (7.612 to 14.454), and F (57.938 to 208.905). Significance values are all 0.000. Descriptions define HL, CP, IM, and WE, noting the significance level as p<0.001.]

The total and direct and indirect effects of humble leadership intrinsic motivation and work engagement (mediators) on creative performance are shown in Table 4. The direct effect of humble leadership on creative performance was partially mediated by intrinsic motivation (β = 0.2553, p < 0.001, LLCI = 0.1505, ULCI = 0.3601) as the β value was less than the value of the total effect. The mediation effect of IM (Indirect effect) was also significant (β = 0.2707, p < 0.001, LLCI = 0.2042, ULCI = 0.3494). Thus supporting hypothesis 7. Moving toward hypothesis 8, the direct effect of humble leadership on creative performance was also partially mediated by work engagement (β = 0.3415, p < 0.001, LLCI = 0.2401, ULCI = 0.4430) because the β value was less than the value of the total effect. The mediation effect was also significant (β = 0.1845, p < 0.001, LLCI = 0.1250, ULCI = 0.2518). Moreover; the absence of non-zero between LLCI and ULCI also proves that the relationship is significant. Therefore, the above empirical evidences support our hypothesis.



TABLE 4 Mediation analysis.
[image: Table showing relationships with total, direct, and indirect effects, and confidence intervals. For H7: HL to IM to CP, TE is 0.526, DE is 0.2553, IE is 0.2707, SE is 0.0371, LLCI is 0.2042, ULCI is 0.3494 with partial mediation. For H8: HL to WE to CP, TE is 0.3415, DE is 0.3415, IE is 0.1845, SE is 0.0327, LLCI is 0.125, ULCI is 0.2518 with partial mediation.]

Table 5 shows the total direct and indirect effects of humble leadership on creative performance mediated by intrinsic motivation and work engagement.



TABLE 5 Serial mediation analysis.
[image: Table showing the effects of HL on CP. Total effect: Effect 0.526, SE 0.0535, t 9.8309, LLCI 0.4208, ULCI 0.6312. Direct effect: Effect 0.224, SE 0.0519, t 4.3267, LLCI 0.1224, ULCI 0.3265. Indirect effect III: Effect 0.0781, SE 0.0214, t 3.64, LLCI 0.0369, ULCI 0.1215. Conclusion: Partial serial mediation.]

The study assessed the serial mediation with intrinsic motivation and work engagement serially mediating the relationship between humble leadership and creative performance. The results revealed a significant indirect effect of humble leadership on creative performance through intrinsic motivation and work engagement (b = 0.0781, t = 3.64), supporting H9. Furthermore; the direct effect of humble leadership on creative performance in presence of the mediators was also found significant (b = 0.224, p < 0.001). Hence, there is a partial serial mediation of intrinsic motivation and work engagement on the relationship between humble leadership and creative performance. The summary of the serial mediation results is presented in Table 5. While Figure 2 represents the path-coefficients (β).

[image: Flowchart illustrating relationships: Humble Leadership connects to Creative Performance (H1: 0.46***), Intrinsic Motivation (H2: 0.48***), and Work Engagement (H4: 0.60***). Intrinsic Motivation links to Work Engagement (H6: 0.61***) and Creative Performance (H3: 0.37***). Work Engagement leads to Creative Performance (H5: 0.54***).]

FIGURE 2
 Main effects, n = 350, ***p < 0.001.




5 Discussion

Humility is considered to be one of the fundamental features that leaders need to display in this ever changing global competitive and complex business environment. Therefore, the demand for research on leader humility has been growing, especially for the service sector organizations (Luu, 2021). Responding to such calls for research, this study investigated how leader humility affects followers’ creativity. In particular, this study examined the humble leadership-creative performance link, taking into account the mediating roles of IM and WE using STD and the JD-R model as theoretical lens.

The study contributes to the leadership and creativity literature in several ways. This study provides an empirical evidence about the relationship between HL and CP (Mumford and Fried, 2014). It also confirms the speculative statements about the importance of leadership behavior in organizational context by supporting the underlying mechanism of intrinsic motivation and work engagement both individually and sequentially. The empirical evidence from this study furthers our understanding regarding the connection between leader’s humility and employee outcomes. Humble leadership was found to be positively associated with creative performance, intrinsic motivation, and work engagement. Although these relationship were examined and established in previous researches (Woods et al., 2018; Zheng and Ahmed, 2022; De Clercq and Mustafa, 2023; Juyumaya and Torres, 2023; Liu et al., 2023) but the role of IM and WE (as mediators) needed a call for further investigation. The underlying mechanism through which leader humility can influence creative performance remain largely unknown (Gilmore et al., 2013). To address this gap in theory and literature, the present study provides empirical evidence in the form mediating role of IM and WE. The findings of this study are consistent with past research (Shalley and Perry-Smith, 2008) as it highlights the importance of psychological factors in linking humble leadership with performance.

The present study considerably contributes to the existing literature by evolving theoretical frameworks in organizational psychology, mainly in the realms of humble leadership (HL), creative performance (CP), and the mediation processes of intrinsic motivation (IM) and work engagement (WE). The theoretical basis of this research draw from Self-Determination Theory (SDT) and the Job Demands-Resources (JD-R) model, providing a robust framework for understanding the nuanced relationships among these variables.

While several studies have discovered the link between humble leadership and various employee outcomes (Abbas and Wu, 2019; Kausar, 2020; Ali et al., 2021; Waseem et al., 2023), our study is one of the few empirical works explicitly examining the association between humble leadership and creative performance (CP). By empirically establishing this relationship, our research extends the understanding of how humble leadership, with its focus on collaboration, openness, and acknowledging contributions, can positively influence employees’ creative performance. This empirical evidence adds depth to the existing theoretical discussions on humble leadership’s impact on organizational dynamics.

Integrating SDT into our research design allows us to investigate into the motivational processes underlying the relationship between humble leadership and creative performance. By explicitly examining how intrinsic motivation (IM) mediates this relationship, our study advances SDT by validating how humble leadership practices add up to employees’ intrinsic motivation, thereby fostering creativity. This exploration aligns with SDT’s emphasis on the importance of autonomy support and intrinsic motivation in promoting psychological well-being and optimal functioning.

Within the JD-R model, humble leadership is conceptualized as a key job resource that mitigates job demands and adds to a positive work environment. Our study extends the JD-R model by empirically testing the role of humble leadership as a resource that not only lessens job stressors but also positively influences creative performance. This expansion aligns with the JD-R model’s focus on the dual impact of resources on both employee well-being and performance.

A notable contribution of our study lies in the examination of sequential mediation involving intrinsic motivation and work engagement. While previous research has examined these variables individually, our study advances the literature by demonstrating how they operate sequentially to mediate the association between humble leadership and creative performance. This sequential analysis provides a more nuanced understanding of the temporal dynamics and intricate ways in which these variables interact over time.

Finally, while most of the humble leadership research has been conducted in the western context, this study is unique in a sense that it examines the role of humble leadership in an under-studied cultural context (Pakistan); thus adding new insights to the leadership literature.



6 Implication for theory

Using JD-R model and STD as theoretical lens, our study provides a holistic framework for understanding the relationships among humble leadership, intrinsic motivation, work engagement, and creative performance. The successful application of these theories in a specific context contributes to the broader literature on organizational behavior and leadership. The acceptance of hypotheses regarding humble leadership’s impact on intrinsic motivation, work engagement, and creative performance suggests a sequential mediation pathway consistent with the JD-R model and also consistent to the previous researches (Woods et al., 2018; De Clercq and Mustafa, 2023). This reinforces the idea that job resources, such as humble leadership behaviors, can positively influence employees’ internal motivational processes, leading to enhanced work engagement and creative performance. The study’s findings contribute to the JD-R model by providing empirical support for the role of humble leadership as a job resource. This extends the understanding of job resources beyond traditional factors, demonstrating that leadership behaviors can act as resources that foster employee well-being and positive outcomes.

The acceptance of hypotheses related to intrinsic motivation aligns with SDT, which posits that individuals have innate psychological needs for autonomy, competence, and relatedness. Our findings reinforce the idea that humble leadership can contribute to employees’ satisfaction of these needs, thereby enhancing intrinsic motivation. The study’s focus on creative performance as the dependent variable contributes to the literature on leadership and creativity. The positive impact of humble leadership on creative performance suggests that leaders who exhibit humility can create an environment conducive to innovation and idea generation. The study provides a theoretical foundation for leadership development programs. Organizations can leverage the insights from our research to design interventions that cultivate humble leadership qualities, recognizing their potential to positively influence intrinsic motivation, work engagement, and creative performance.

In summary, the study’s theoretical implications lie in the advancement and integration of the JD-R model and SDT, providing a nuanced understanding of how humble leadership influences intrinsic motivation, work engagement, and creative performance in the telecom sector. This knowledge can inform future research and contribute to the development of effective leadership practices and interventions.



7 Implications for practice

This study offers following practical implications for the managers and organizations. First, the study emphasizes on the importance of humility of a leader in contemporary business environment where a leader faces challenges to cope up with the turbulent environment (Mao et al., 2019). The humble behavior is beneficial both for the followers and for the organization. To foster this behavior, we recommend integrating humility initiatives into daily management practices (Seidle et al., 2016). Humility can be developed through formal training and development programs. This will encourage the present day’s leadership to better understand the importance of humility in current era because this behavior of a leader can lead to a number of favorable outcomes in the form of self-awareness, personality grooming, respect, knowledge sharing, and willingness to learn. Managers should focus on enhancing intrinsic motivation among employees. Recognize and reward employees for their achievements, provide opportunities for skill development, and encourage a sense of autonomy in tasks. This can contribute to higher levels of intrinsic motivation. Humble leaders should create an open and transparent communication culture within the organization. This involves actively listening to employees’ ideas, concerns, and feedback. A communication-rich environment can enhance intrinsic motivation by making employees feel valued and heard.

The findings of our study show that the impact of humble leadership on creative performance is mediated by intrinsic motivation and work engagement, therefore, these training programs should also focus to fulfill the needs of relatedness, competence, and autonomy (Intrinsic motivation) and it is also evident from the results of our study that if these psychological needs are satisfied the employees show more dedication, vigor, and absorption (work engagement) in work environment. On the other hand, the demands, personality, and way of cognitive processes of every employee are different from others. Therefore; while exhibiting the humility, the leader should learn how to behave in different conditions and with different employees. Because everyone cannot be treated in the same way. If the subordinates display more creativity the leader should encourage him and he should be given more authority in order to make more fruitful contributions to the organization. Moreover; the employees who perform below expectations, should be given more structured and guided objectives to take maximum out of him. Promoting work engagement is crucial for creative performance. Managers can foster engagement by providing challenging tasks, opportunities for skill utilization, and creating a positive work atmosphere. Encourage employees to take ownership of their work, fostering a sense of pride and commitment. Humble leaders should actively recognize and appreciate the contributions of their team members. Acknowledging individual and collective achievements fosters a positive team environment, boosting both intrinsic motivation and work engagement.

Leaders should find a balance between providing employees with autonomy in their work and offering the necessary support. Humble leaders recognize the strengths of their team members and empower them, but they also provide guidance and support when needed. Managers should recognize that individuals may respond differently to leadership styles. Tailor leadership approaches based on the unique needs and preferences of team members to enhance intrinsic motivation and work engagement. Regular feedback and development discussions are vital. Humble leaders should engage in constructive feedback sessions, helping employees understand their strengths and areas for improvement. This contributes to ongoing development and sustained intrinsic motivation. Foster a culture that values continuous learning and innovation. Humble leaders can encourage experimentation, tolerate reasonable risks, and support a learning mindset within the organization, thereby promoting creative performance. Implement mechanisms for monitoring and assessing the progress of initiatives aimed at promoting humble leadership, intrinsic motivation, and work engagement. Regular assessments can help refine strategies and ensure alignment with organizational goals.

Leaders should regularly assess and review employees’ performance to ensure that they are on the right track. Further, from a personnel training perspective, organizations are advised to conduct training programs, including supportive team-building activities, particularly targeting less creative employees. These programs aim to promote their initiative and enhance their value as human capital within the organization. Finally, organizations should provide more training opportunities to develop a more conducive working environment for the employees working there in. These programs will further enhance their capabilities and will further add up in human capital within the organization. These managerial implications highlight the importance of integrating humble leadership into organizational practices while emphasizing intrinsic motivation and work engagement as critical factors in enhancing creative performance.



8 Limitations and future research

Like any other study, our study is subject to certain limitations. First, our hypothesize model based on well-established self-determination theory (Deci et al., 2017) and it is aligned with previous researches (Chen and Hsieh, 2015; Rego et al., 2017). But we could not establish a definite causal relationships. The reverse causality may be possible between the relationship of leadership and creativity. It is possible that a leader may be humble for those who are creative and it is also possible that highly creative employees influence the leader to be humble. Therefore; future research can be conducted to overcome this limitation.

Next, the chances of common method bias always exist (Hassan et al., 2015), although we asked the leaders to rate the performance of their followers but the chances of biasness are always present in such evaluations. Our analysis and measurements were based on the perception of leader rather than some objective measures (Rego et al., 2017). Humble leaders may over rate their followers due to their nature of leadership style (Bharanitharan et al., 2021). To authenticate our findings, we recommend future research to use three prong approach to evaluate the followers, i.e., to include the objective records from HR departments, self-report measures, and co-worker evaluations.

This study was conducted in Pakistan and contributes to the literature by verifying the effects of humility in non-western context. Humility is a culturally influenced phenomenon where different cultures have different concepts of humility for example the religious context and other cultural aspects so this study is limited to different cultural contexts. Therefore, we suggest the future research to investigate the humility across cultures both in eastern and western contexts in order to increase the generalizability of the findings. Further research on humble leadership and creative performance can be undertaken by considering additional variables in the form of mediators and moderators such as job satisfaction, other leadership styles, leader’s political skills, effective and cognitive trust, and emotional intelligence etc. (Bharanitharan et al., 2019) Our study used a cross-sectional design, it may also limit the establishment of causal relationships. Longitudinal studies could provide more insight into the temporal nature of the relationships between humble leadership, intrinsic motivation, work engagement, and creative performance. Given that all data were collected from the same respondents, common method bias might be a concern. Respondents might have provided socially desirable responses, potentially inflating the strength of the relationships.

The reliance on self-report measures for variables such as humble leadership, intrinsic motivation, work engagement, and creative performance might introduce response biases. Consider supplementing self-reports with objective performance measures or obtaining multi-source feedback. The telecom sector may have unique characteristics that could impact the study’s generalizability. Future research might explore whether similar findings emerge in other service sectors or industries. The study’s external validity may be limited to the specific organizational and cultural context of the telecom companies in Pakistan. Cautions are recommended to be taken when applying the findings to organizations with different cultural, regulatory, or economic conditions. Our study endorses the positive aspects of humble leadership but being humble does not mean to be inherently good. Future research could explore the circumstances in which leader’s humility may lead from its positive effects to negative effects. Therefore, it is suggested to check the dark side of being too humble in organizational setups.



9 Conclusion

Drawing on JD-R model and SDT, this study investigated the impact of humble leadership, intrinsic motivation, and work engagement on creative performance. The results of the collected data reveled that HL is positively and significantly associated with CP, IM, and WE. While IM and WE are also positively associated with each other and CP. Furthermore; IM and WE both individually and serially mediated the positive relationship between HL and CP. The results of mediation were partially mediate it may be because the employees may respond differently to humble leadership, and individual differences in personality, skills, or experiences might influence how intrinsic motivation and work engagement mediate the relationship and the organizational culture, shaped by humble leadership, may have a direct impact on creative performance. In some cases, the culture itself, rather than intrinsic motivation and work engagement, may act as the primary driver of creativity. Some employees may be naturally more intrinsically motivated or engaged, affecting the mediation process. In conclusion, our study highlights the importance of two mediators. These mediators can influence the relationship between HL and CP. Therefore, the importance of these underlying mechanism cannot be ignored while creating conducive environment for creative performance of employees and organization.
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Introduction: In today’s fast-paced business environment, innovation from elder employees is increasingly vital to organizations. High-involvement work practices that emphasize engagement and empowerment have a significant impact on the innovation performance of these employees, harnessing their wealth of experience and fostering organizational growth. However, most of the current research on innovation performance focuses on the single factor of the individual or the organization, and most of them focus on the linear relationship; research on the factor of human resource practices, in particular high-involvement work practices, is inadequate.
Methods: Based on social exchange theory, this paper uses structural equation modeling (SEM) to examine the impact of high-involvement work practices on elder workers’ innovation performance using 278 valid samples from three time points, and the non-linear effects of exploratory and exploitative innovation on elder workers’ innovation performance.
Results: (1) There is no significant relationship between high-involvement work practices and elder employees’ innovation performance. (2) Exploratory innovation has a significant U-shaped relationship with innovation performance, i.e., as the level of exploratory innovation increases, the innovation performance of elder employees first decreases and then increases. There is a significant inverted U-shaped relationship between exploitative innovation and innovation performance, i.e., as the level of exploitative innovation increases, innovation performance first increases and then decreases. High-involvement work practices have a U-shaped effect on elder employees’ innovation performance through exploitative innovation. (3) Transformational leadership moderates the direct effects of high-involvement on exploratory innovation and elder employees’ innovation performance, and transformational leadership moderates the U-shaped effect of high-involvement work practices on elder employees’ innovation performance through exploratory innovation.
Discussion: The conclusion is helpful for organizations to enhance elder employees’ innovation performance by enriching high-involvement work practices.

Keywords
 high-involvement work practices; innovation performance; exploratory innovation; exploitative innovation; transformational leadership


Introduction

In an era characterized by volatility, uncertainty, complexity and ambiguity (VUCA), organizations face unprecedented challenges and opportunities. This dynamic environment requires a heightened capacity to adapt and innovate, which is essential for both survival and growth (Bennett and Lemoine, 2014). As external competition intensifies, a critical internal dynamic is emerging within organizations - the increasing prevalence of elder employees (Gordon and Arvey, 2004). Often undervalued, these individuals possess a wealth of experience and knowledge that is proving indispensable in navigating today’s complex business terrain (Jiang et al., 2021). Their deep understanding of organizational history, resilience in the midst of transformative change, and ability to mentor junior colleagues are instrumental in fostering innovation and facilitating organizational development (Jiang et al., 2021). However, the global trend toward an aging workforce is accompanied by escalating intergenerational competition (Ward et al., 2021). As Gordon and Arvey (2004) note, many organizations priorities attracting younger talent with innovative ideas and skills, often through higher salaries and positions, while overlooking the valuable expertise and experience of elder employees (Gordon and Arvey, 2004). This oversight represents a missed opportunity to harness the full innovative potential of an organization’s workforce. Effectively harnessing and managing the innovation performance of elder employees can significantly enhance an organization’s ability to innovate. How can the HR effectiveness of older employees be effectively developed and utilized so that they can participate more in innovation practices? Based on this problem, this study focuses on a key variable - the innovation performance of elder employees, and attempts to reveal the antecedent variables and mechanisms that affect the innovation performance of elder employees.

The existing literature has extensively investigated various factors that influence the innovation performance of elder employees. These studies have primarily focused on work experience or professional expertise (Schmader et al., 2008; Lamont et al., 2015), leadership support, and employee collaboration (Huang, 2019; Cao et al., 2022). However, a significant portion of this research has focused on the impact of individual and leadership factors on elder employees. Recognizing this gap, our study aims to explore the potential of organizational strategies in catalyzing and transforming the rich knowledge and experience of elder employees into innovative behaviors and performance. To this end, high-involvement work practices are introduced as a key variable for investigation. High-involvement work practices are a type of human resource management practice that emphasizes employee involvement and empowerment. Previous studies have confirmed that high-involvement work practices have a significant positive impact on employee innovation (Becker and Gerhart, 1996; Cao et al., 2022; Wang et al., 2022). Therefore, we have reason to believe that it still has a strong explanatory potential for the innovation performance of elder employees.

Unfortunately, most of the existing literatures on the relationship between high-involvement work practices and employees’ innovation performance focus on overall innovation activities (Misnah et al., 2020; Cao et al., 2022; Wang et al., 2022; Zeb et al., 2022), but fail to specifically analyze different innovation modes. This is undoubtedly not in line with the current situation, where we urgently need to use different innovation modes to promote the development of enterprise innovation. To achieve the construction of core competitiveness and long-term sustainable development, enterprises need to combine conservatism and breakthrough in innovation activities, that is, to realize exploratory innovation based on exploitative innovation (Limaj and Bernroider, 2019). For employees, the two innovation modes, exploratory and exploitative, show significant differences in terms of implementation difficulty, time, risk, reward and motivation (Cao et al., 2022). Specifically, exploratory innovation tends to be more difficult to implement, takes longer, involves higher risks, but potentially offers greater rewards. Conversely, exploitative innovation is generally easier to implement, takes less time, carries lower risks, but offers lower rewards (Klotz et al., 2018; Tortia et al., 2022). Therefore, the impact of these two modes of employee innovation on the innovation performance of elder employees may be complex and non-linear. In light of this, it is necessary to explore the internal mechanism by which high-involvement work practices influence the innovation performance of elder employees through dual innovation.

In addition to work practices, leadership is also an important variable influencing employee innovation in organizations (Hughes et al., 2018). As leaders of organizational activities, leaders play an important role in guiding and supporting employees’ innovative behaviors (Chen et al., 2022). Traditionally, transformational leadership has been viewed as having a positive impact on employee innovation, largely due to its emphasis on inspiration, intellectual stimulation and individualized consideration (Jansen et al., 2006). However, the interaction between transformational leadership and high-involvement work practices may have unintended negative effects on the innovative behavior and performance of elder employees. The inspirational and challenging nature of transformational leadership, when combined with the high degree of autonomy required in high-involvement work practices, could impose additional stress on older employees, potentially hindering their innovative capabilities (Wang and Howell, 2010). What is more, the future-oriented and big-picture goals emphasized by transformational leaders may not align with the immediate, practical concerns of elder employees in high-involvement settings, leading to a mismatch of expectations and goals (De Clercq and Mustafa, 2023). Given these potential problems, it is essential to examine the moderating role of transformational leadership in the context of high-involvement work practices, particularly with regard to the innovation behavior and performance of older employees.

The innovation of this paper is as follows: (1) Examine how high-involvement work practices influence the innovation performance of older employees, thereby extending research on the antecedents of innovation performance among this population. (2) Investigate the mediating role of dual innovation behavior in the relationship between high-involvement work practices and the innovation performance of older employees. This research clarifies the non-linear effects of dual innovation as a crucial transmission mechanism. (3) By examining the moderating role of transformational leadership, a dominant leadership style, the study delineates the boundary conditions under which high-involvement work practices affect the innovation behavior and performance of older employees.



Theoretical bases and research hypothesis


Social exchange theory

The main idea of social exchange theory is ‘tangible exchange’ or ‘intangible exchange’ between parties and groups or organizations in order to obtain returns (Valentinov and Hajdu, 2019). From the perspective of social exchange theory, the interaction of resources between subjects can be seen as reciprocal exchange behavior (Ashforth and Mael, 1989). Employees not only perform to reciprocate the good treatment they receive from the organization, such as involvement in decision making, performance rewards and training, but also exchange resources with the organization due to the high level of trust. There are two typical logics based on this theory, namely market logic and social logic. Market logic emphasizes the characteristics of equality, certainty and predictability of returns when resources are exchanged between organizations. The market logic emphasizes that the exchange of organizational resources has the characteristics of inequality, uncertainty and difficulty in measuring the return, which highlights the importance of trust in the organization.

Social exchange theory has become a common perspective for studying the impact of high-involvement work practices on employee behavior (Konovsky and Pugh, 1994; Wayne et al., 1997; Cropanzano and Mitchell, 2005). For organizations, it is true that high-involvement work practices can positively stimulate employee creativity. However, based on this perspective, employees’ innovative behavior is still a passive response to organizational management measures and organizational atmosphere, which cannot reflect the concept cultivation and practice stimulation of high-involvement work practices for employees’ innovative activities. In this regard, Ryan and Deci (2000) proposed that self-determination theory could be used to improve and complement the active influence of high-involvement work practices on employees’ innovative behavior. According to self-determination theory, human behavior is driven by internal and external motivation (Alegría et al., 2014; Sharot and Sunstein, 2020). Specifically, an individual’s behavior is mainly driven by internal motivation, but under the action of external motivation, an individual chooses to participate in a job or activity that does not interest him or her.

Based on this theoretical logic, high-involvement work practices can increase employees’ work motivation and encourage them to take the initiative to innovate in two ways. First, giving employees more autonomy can increase their intrinsic motivation, satisfy their basic psychological needs for self-determination, and enhance their creativity. Second, organizations can provide more resources for employees to innovate, such as providing opportunities for employees to participate in training and providing innovative capabilities to match their high motivation to innovate. Therefore, based on social exchange theory, this paper explores the passive driving and subjective cultivation of high-involvement work practices on employees’ innovative behavior, in order to improve the influence mechanism of these work practices on older employees’ innovative performance, and to provide effective management methods for enterprises to enhance employees’ innovative vitality and ability level.



High-involvement work practices and innovation performance

High-involvement work practices are a comprehensive and multifaceted system of work practices (Waseem et al., 2020) that includes five specific practice activities, including full empowerment, capacity development, information sharing, appreciation and recognition, and fairness in return. Compared to the individual work practice mode, high-involvement work practices can positively predict employee work outcomes. It emphasizes the long-term communication relationship between employees and the organization and encourages employees to actively participate in the organization’s work practices.

This study suggests that the implementation of high-involvement work practices can effectively improve the innovation performance of elder employees. Specifically, on the one hand, based on social exchange theory, when elder employees perceive the importance and concern of the organization, they will increase their work enthusiasm and creativity out of a willingness to give back to the organization (Kehoe and Wright, 2010). First, from the perspective of full empowerment of high-involvement work practices, through high-involvement work practices, elder employees can obtain sufficient work autonomy and decision-making power (Zeb et al., 2021a,b), so that elder employees can independently arrange and plan work content and make independent decisions. This allows elder employees to maximize their limited energy and work vitality in their work tasks and to fully develop their potential and creativity. Second, from the perspective of the characteristics of high-involvement work practices, through multiple modules including knowledge and skills training, job rotation and job coaching, capacity development activities can enrich the professional knowledge and skills of elder employees, encourage elder employees to acquire new technologies and skills that control current and future development, and stimulate workers to refine existing products and services. They actively seek creative solutions to complex problems (Woodman et al., 1993; Mustafa et al., 2018). Finally, the information-sharing characteristics of high-involvement work practices can help elder employees gather work-related information and strengthen the foundation of innovation for elder employees. Finally, the information-sharing characteristics of high-involvement work practices can help elder employees to gather work-related information and strengthen the basis of innovation for elder employees. On the other hand, based on self-determination theory, high-involvement work practices can satisfy elder employees’ basic psychological need for self-determination and then positively affect their creativity levels by improving their internal motivation (Shin et al., 2022). In addition, a sense of fairness directly leads to higher levels of commitment and effort, which are crucial for driving innovation (Paré and Tremblay, 2007). High-involvement work practices, characterized by their emphasis on fairness and equity, significantly enhance the innovation performance of elder employees by increasing their self-confidence, sense of control and commitment to their work. In summary, this paper proposes the following hypotheses:

 H1: High-involvement work practices have a significant positive impact on elder employees’ innovation performance.





The mediating effect of exploratory and exploitative innovation

Exploratory innovation is radical innovation that disrupts and reconstructs existing products or services (Benner and Tushman, 2003), often involving the updating and iteration of products and services and the creation of new markets. The implementation of exploratory innovation requires employees to have both the ability to break through innovation and the power to implement innovation, which is consistent with the way employees are trained in high-involvement work practices. Firstly, organizations with high-involvement work practices pay more attention to cultivating employees’ knowledge, skills and work experience than ordinary organizations; this helps elder employees to develop a sense of empowerment. In this environment, employees’ abilities are developed and it is easier for them to acquire work skills that promote creativity and expand their thinking and problem-solving ideas (Kehoe and Wright, 2010), which is conducive to the generation of employees’ innovative ideas. It is also conducive to encouraging employees to engage in innovative activities out of feedback to the organization (Zeb et al., 2020). Second, high-involvement work practices, particularly through their characteristic of granting full empowerment to employees (Kilroy et al., 2016), significantly promote exploratory innovation behaviors. In such organizational settings, employees are given greater autonomy over their daily work planning and decision making. This autonomy enables employees to effectively match their work challenges with their capabilities and resources, creating an optimal environment for the use of their task management skills (Jiang et al., 2012). They are more likely to venture into new areas, experiment with new ideas and take the initiative in innovative endeavors due to the trust and freedom provided by high-involvement work practices (Kilroy et al., 2020).

In conclusion, organizations that implement high-involvement work practices are conducive to employees learning more knowledge and mastering more resources, which is conducive to the cultivation of employees’ creative thinking and the development of the need for self-determination. At the same time, employees perceive full empowerment and trust from the organization and are more willing to engage in exploratory innovation to give back to the organization. On this basis, this paper proposes the following hypothesis:


H2: High-involvement work practices have a significant positive influence on exploratory innovation.
 

Exploratory innovation is when a firm deviates from existing products and markets and tries to develop new products and services for new customers or markets (Jansen et al., 2006). At the individual employee level, however, exploratory innovation involves deviating from established routines and venturing into the development of new markets (Weber et al., 2022). For elder employees, low levels of exploratory innovation may initially lead to a decline in innovation performance. This decline has been attributed to the significant investment of time and resources required in the early stages of exploratory innovation, which may not yield immediate benefits and may be particularly challenging for elder employees who may be less accustomed to rapid shifts in innovation paradigms (Chi and Lin, 2011). These initial efforts into uncharted territory often involve high levels of uncertainty and risk, which may negatively impact the short-term innovation performance of these employees (Woods et al., 2018).

However, as the level of exploratory innovation increases, elder employees gradually accumulate new knowledge, develop new competencies and begin to adopt more forward-looking and innovative approaches (Jiang et al., 2021). This development leads to an enhanced ability to identify and respond to market changes and technological advances. Over time, sustained engagement in exploratory innovation allows elder employees to break out of conventional thinking patterns and adopt more dynamic and disruptive approaches (Quintus et al., 2017). As a result, their innovation performance begins to improve, benefiting from the broader perspective and adaptability gained through sustained exploratory activity (Collins et al., 2009). In essence, while the initial stages of exploratory innovation may temporarily hamper elder employees’ innovation performance, continued and increased engagement in such activities fosters an environment conducive to long-term innovation success. On this basis, this paper proposes the following hypothesis:


H3: Exploratory innovation has a significant U-shaped relationship with elder employees’ innovation performance, that is, with the improvement of exploratory innovation level, elder employees’ innovation performance first decreases and then increases.
 

Organizations with high-involvement work practices emphasize the development of employees’ skills and cultivate their work initiative (Song et al., 2009). In such an environment, employees are more likely to be stimulated to enhance their creativity and engage in exploratory innovation behavior. When employees engage in exploratory innovation behavior for a long time, it is easier for them to form their vision of innovation and development on the existing problems and future development of the firm, which encourages them to promote new innovation and improve the innovation performance of older employees in the firm (Woods et al., 2018). At the same time, combined with hypothesis H2 and hypothesis H3, high-involvement work practices positively affect exploratory innovation, and exploratory innovation has a U-shaped influence on innovation performance. Therefore, it can be concluded that exploratory innovation plays a mediating role in the relationship between high-involvement work practices and innovation performance. Based on this, the following hypothesis is proposed in this paper:


H4: High-involvement work practices have U-shaped influence on elder employees’ innovation performance through exploratory innovation.
 

Exploitative innovation is a progressive innovation to improve existing products and services, which often involves upgrading existing products and services, technological improvement, cost reduction and market expansion (Chen et al., 2014). As a comprehensive practice, high-involvement work practices can stimulate employees’ exploitative innovation behavior from many aspects. First, creating a good atmosphere for innovation is an important way to motivate employees to innovate (García-Morales et al., 2012). Organizations with high-involvement can improve employees’ perceptions of an innovative work environment by forming an organizational innovation atmosphere, so that employees can gradually increase their intrinsic motivation to innovate in a good organizational innovation atmosphere, stimulate their enthusiasm for innovation, establish and form an innovation system of self-management and incentives, and improve their exploitative innovation efficiency. Second, employees with high-involvement in work organization have greater job autonomy, which makes them more flexible and free in carrying out exploitative innovation activities, which not only helps them to have the expectation of giving back to the organization, but also increases their need for self-determination, thus encouraging employees to give full play to their creativity, thinking and problem-solving abilities (Woodman et al., 1993). Finally, the information sharing provided by high-involvement work practices can help employees more efficiently obtain work information conducive to exploitative innovation activities, and multiple information channels and abundant information resources can lay a solid foundation for employees to carry out exploitative innovation (Chen et al., 2021). Based on this, this paper proposes the following hypothesis:


H5: High-involvement work practices have a significant positive impact on exploitative innovation.
 

Exploitative innovation at the employee level involves refining, iterating and improving existing products and services (Jansen et al., 2006). Initially, a moderate level of exploitative innovation can lead to an increase in the innovation performance of elder employees. Older employees, with their extensive experience and familiarity with current systems and processes (Quintus et al., 2017), are particularly adept at making these incremental changes. They are able to adapt quickly to market changes and make timely adjustments to products and services, thereby maintaining organizational stability and improving their own innovation performance.

However, as the level of exploitative innovation intensifies beyond a certain point, its positive impact on the innovation performance of elder employees begins to decline. This decline is attributed to the inherent limitations of focusing too heavily on refining existing products, which can lead to stagnation in creativity and a lack of fresh, transformative ideas (Limaj and Bernroider, 2019). Older employees may feel constrained by the repetitive nature of continuous incremental improvement (Jiang et al., 2021), leading to reduced motivation and engagement in innovation activities. Consequently, while initial levels of exploitative innovation may enhance older employees’ innovation performance, an excessive focus on this form of innovation may ultimately hinder their long-term innovation capabilities and contributions. On this basis, this paper proposes the following hypothesis:


H6: Exploitative innovation has a significant inverted U-shaped relationship with elder employees’ innovation performance, that is, with the improvement of the level of exploitative innovation, elder employees’ innovation performance first increases and then decreases.
 

Based on the above analysis, high-involvement work practices are conducive to the formation of organizational innovation atmosphere and information sharing mode to promote exploitative innovation. To some extent, exploitative innovation can have a positive impact on organizations to identify innovation opportunities, carry out innovation activities effectively and improve the innovation performance of older employees. However, as the level of exploitative innovation increases further, it may limit employees’ innovative thinking and dampen their enthusiasm for innovation, which subsequently leads to a decline in older employees’ innovation performance (Limaj and Bernroider, 2019). Combined with hypotheses H5 and H6, high-involvement work practices positively influence exploitative innovation, and exploitative innovation has an inverted U-shaped influence on older employees’ innovation performance. In conclusion, exploitative innovation plays a mediating role between high-involvement work practices and elder employees’ innovation performance. Therefore, the following hypothesis is proposed:


H7: High-involvement work practices have an inverted U-shaped effect on elder employees’ innovation performance through exploitative innovation.
 



The moderating effect of transformational leadership

Transformational leadership is a leadership style that motivates and inspires followers through a shared vision, intellectual stimulation, individualized consideration and by being a role model (García-Morales et al., 2012; Fernet et al., 2015; Arnold, 2017; Zeb et al., 2020). Most studies consider transformational leadership as a leadership style that focuses on improving the intrinsic motivation of subordinates and emphasizes influencing subordinates through leadership charm, charisma, intellectual stimulation and personalized care (Wright and Pandey, 2009). However, transformational leadership can also have a negative impact on the innovation behavior of older employees. By frequently challenging non-conformist ideas, transformational leaders may inadvertently make subordinates overly dependent on their direction (Jiang and Chen, 2021), thus discouraging the independent and creative thinking essential for exploratory innovation. Furthermore, the pressures of transformational leadership can sometimes be overwhelming, reducing individual creative output, particularly in high-involvement work settings that require employee autonomy (Men et al., 2020). Research such as Chen et al. (2022) shows that although transformational leadership can enhance group innovation, it can have a negative impact on individual innovation (Chen et al., 2022). This suggests that in environments with high-involvement practices, strong transformational leadership may actually reduce the effectiveness of these practices in promoting individual exploratory innovation.

Conversely, in environments where transformational leadership is less pronounced, the positive effects of high-involvement work practices on exploratory innovation become more evident. In environments with lower levels of transformational leadership, employees are less influenced by a leader’s vision and direction, giving them more freedom to pursue novel ideas and approaches independently. This autonomy is a key component of high-involvement work practices, which emphasize employee empowerment and participative decision making (Men et al., 2020). Without the overshadowing influence of a strong transformational leader, employees can explore and experiment more freely, reaping the full benefits of high-involvement practices. In such contexts, these practices effectively promote a culture of exploration and creativity, as employees feel more confident and able to take the initiative in innovative endeavors (Chen et al., 2022). Therefore, the predictive effect of high-involvement work practices on exploratory innovation is likely to be stronger in scenarios characterized by lower levels of transformational leadership, allowing employees to fully engage in and benefit from the empowering and inclusive nature of these practices. Based on this, transformational leadership is introduced as a moderating variable affecting the relationship between high-involvement work practices and exploratory innovation, and the following hypotheses are proposed:


H8: Transformational leadership moderates the influence of high-involvement work practices on exploratory innovation, that is, the lower the level of transformational leadership, the stronger the predictive effect of high-involvement work practices on exploratory innovation.
 

Similarly, transformational leadership may negatively moderate exploitative innovation. In environments where transformational leadership is less pronounced, employees may rely more on the structured, empowering aspects of high-involvement work practices that are critical for incremental and process-oriented innovation (Tipu et al., 2012). Such an environment allows for greater autonomy and decision making at the individual and team level, fostering an atmosphere in which exploitative innovation can flourish. In contrast, higher levels of transformational leadership, while beneficial in many contexts, may overshadow the process-oriented, systematic approach of high-involvement work practices, potentially reducing their impact on exploitative innovation. Transformational leaders, with their emphasis on visionary goals and radical change, may inadvertently divert focus and resources away from the incremental improvements that characterize exploitative innovation (Jansen et al., 2006). Therefore, it is proposed that the positive influence of high-involvement work practices on exploitative innovation may be more pronounced in settings with lower levels of transformational leadership, as these practices may more directly influence and shape the innovative efforts of the workforce. Based on this, transformational leadership is introduced as a moderating variable affecting the relationship between high-involvement work practices and exploitative innovation, and the following hypotheses are proposed:


H9: Transformational leadership moderates the influence of high-involvement work practices on exploitative innovation, that is, the lower the level of transformational leadership, the stronger the predictive effect of high-involvement work practices on exploitative innovation.
 

High-involvement work practices typically promote participatory decision making, autonomy in work roles and a sense of ownership of work processes, which may be particularly effective in enhancing elder employees’ innovation performance (Hauff et al., 2022). In contexts where transformational leadership is less dominant, elder employees may experience more autonomy and empowerment, key tenets of high-involvement work practices. Without the strong influence of transformational leadership, which often directs focus toward a visionary goal, elder employees may have more opportunities to use their extensive experience and knowledge in a self-directed manner, leading to increased innovative performance (Arnold, 2017). On the other hand, in environments with high levels of transformational leadership, the directive and charismatic nature of such leadership may overshadow the autonomy and empowerment provided by high-involvement work practices (Wang et al., 2022). This could potentially limit the ability of elder employees to fully engage in innovative behaviors, as their actions and decisions may become more aligned with the transformational leader’s vision rather than their own creative and experiential insights (Klonek et al., 2023). This implies that the lower the presence of transformational leadership, the more pronounced the positive effects of high-involvement work practices on the innovation performance of elder employees. Based on this, this paper introduces transformational leadership as a moderator that influences the relationship between high engagement in work practices and elder employees’ innovation performance, and proposes the following hypotheses:


H10: Transformational leadership moderates the influence of high-involvement work practices on elder employees’ innovation performance, that is, the lower the level of transformational leadership, the stronger the predictive effect of high-involvement work practices on elder employees’ innovation performance.
 



Moderated mediation

It is hypothesized that H4 and H8 together form the moderated mediation effect, i.e., exploratory innovation mediates the influence of high-involvement work practices on elder employees’ innovation performance. By moderating the positive effect of high-involvement work practices on exploratory innovation, transformational leadership moderates the effect of high-involvement work practices on elder employees’ innovation performance through exploratory innovation. H7 and H9 are also hypothesized to constitute the moderated mediation effect, i.e., exploitative innovation mediates the influence of high-involvement work practices on elder workers’ innovation performance. Transformational leadership moderates the positive effect of high-involvement work practices on exploitative innovation, and then moderates the effect of high-involvement work practices on elder workers’ innovation performance. Therefore, the following hypothesis is proposed:


H11: Transformational leadership moderates the inverted U-shaped influence of high-involvement work practices on elder employees’ innovation performance through exploratory innovation.

H12: Transformational leadership moderates the U-shaped influence of high-involvement work practices on elder employees’ innovation performance through exploitative innovation.
 

To sum up, the research model in this paper is shown in Figure 1.

[image: Flowchart depicting the relationships between transformational leadership and high-involvement work practices at Time 1, exploratory and exploitative innovation at Time 2, and innovation performance at Time 3. Transformational leadership and high-involvement work practices influence both exploratory and exploitative innovation. Exploratory and exploitative innovations affect innovation performance. Text at the bottom notes that gender, age, education, job level, and tenure are controlled variables.]

FIGURE 1
 Research theoretical model.





Research design


Data

This study used a questionnaire survey method to collect data. Data was collected from elder employees in 15 technology companies in eastern China, including the software development industry, telecommunications industry, steel manufacturing industry, etc. Elder employees in these industries face a lack of innovation. Therefore, we investigate whether the implementation of high-involvement work practices in these industries can contribute to the improvement of innovation performance. Most studies define elder employees as those over the age of 35 (Collins et al., 2009), and this is the criterion used in this study. Initially, the company representative was contacted to explain the purpose of the study and to ask for volunteers to participate in the survey. The survey was conducted through a combination of online questionnaires and on-site interviews. Links to the questionnaires were distributed to individual employees. Paper questionnaires were distributed to survey participants for those who did not wish to complete them online. Each respondent was coded before completing the questionnaire and the questionnaires were matched by coding after they were returned. In order to ensure the authenticity and validity of the data as much as possible, respondents were assured that their answers would be anonymous and that a certain payment (40 yuan) would be paid to participants at the end of each survey.

To reduce potential common methodological biases (Podsakoff et al., 2003), the study was conducted in three phases. Each phase was separated by 3 weeks, as too long a time gap may obscure existing relationships and conversely, too short a time interval may inflate the relationship between variables due to memory effects (Babalola et al., 2019). In the first phase, employees reported on high-involvement work practices, transformational leadership and demographics. A total of 400 questionnaires were sent out and 367 were collected, with a return rate of 91.75%. Three weeks later, in the second phase, 367 employees who participated in the first phase of the survey were given questionnaires and employees reported on exploratory innovation, exploratory innovation, work pressure and demographic characteristics. 336 questionnaires were collected, giving a response rate of 91.55%. Three weeks later, in the third stage, questionnaires were distributed to the supervisors of the employees who had participated in the second stage of the survey. The supervisors reported on the employees’ innovation performance and demographic characteristics, and 305 questionnaires were collected, giving a response rate of 90.77%. Of the 305 complete responses, a total of 278 valid questionnaires were obtained, excluding those with inconsistent demographic variables, invalid, regular and excessive missing data. We used the methods of Armstrong and Overton (1977) (Armstrong) to assess potential non-response bias. The chi-squared test and independent samples t-test were used to compare the first 85 respondents with the second 85 respondents using demographic variables such as age and gender. The results showed that there was no significant difference between the two groups (p > 0.05).



Measurement of variables

All scales used a seven-point Likert scale, ranging from 1 (strongly disagree) to 7 (strongly agree). All scales used have been shown to have good psychometric properties.

High-involvement work practices: High-involvement work practices is a scale developed by Jiang et al. (2021), consisting of 29 questions from seven dimensions, including personnel, training and development, performance management and evaluation, compensation and benefits, job design, participation and autonomy, and information sharing, the internal consistency coefficients were 0.885, 0.800, 0.797, 0.921, 0.873, 0.847, 0.855, respectively. It is translated into Chinese by following the traditional translation back procedure (Bhawuk and Brislin, 2001; Kehoe and Wright, 2010; White et al., 2013). Respondents rated how often they experienced each condition on a scale of 1 (strongly disagree) to 7 (strongly agree). Items included “My workplace is able to hire people with the right skills.” And “I’ve been given a real opportunity to improve my skills in the organization.” The internal consistency coefficient of high-order and high-participation work practices was 0.971. The second-order seven-factor confirmatory factor analysis was carried out on the high participation work practices scale. The results were as follows: χ2/df = 2.570, IFI = 0.919, TLI = 0.907, CFI = 0.918, RMSEA = 0.075. The model fitting effect was good. In line with common practice in this field, the seven dimensions are examined as a whole. Research has focused on the synergistic effects of high-involvement work practices (Vandenberg et al., 1999) and therefore, the internal consistency coefficient of the scale was 0.971.

High-involvement work practices: High-involvement work practices is a scale developed by Jiang et al. (2021). The scale consists of 29 questions from seven dimensions, including human resources, training and development, performance management and evaluation, compensation and benefits, job design, participation and autonomy, and information sharing, with internal consistency coefficients of 0.885, 0.800, 0.797, 0.921, 0.873, 0.847, and 0.855, respectively. It was translated into Chinese using the traditional translation-back procedure (Bhawuk and Brislin, 2001; Kehoe and Wright, 2010; White et al., 2013). Respondents rated how often they experienced each condition on a scale of 1 (strongly disagree) to 7 (strongly agree). Items included ‘My workplace is able to recruit people with the right skills’ and ‘I have been given a real opportunity to develop my skills in the organization’. The internal consistency coefficient of the high order and high participation work practices was 0.971. The seven-factor second-order confirmatory factor analysis was carried out on the high participation work practices scale. The results were as follows: χ2/df = 2.570, IFI = 0.919, TLI = 0.907, CFI = 0.918, RMSEA = 0.075. The model fit was good. In line with common practice in the field, the seven dimensions are examined as a whole. Research has focused on the synergistic effects of high-involvement work practices (Vandenberg et al., 1999) and therefore the internal consistency coefficient of the scale was 0.971.

Exploitative innovation and exploratory innovation: Exploitative innovation and exploratory innovation is measured by the 8-item scale (Benner and Tushman, 2003). Respondents rated how often they experienced each condition on a scale of 1 (strongly disagree) to 7 (strongly agree). Exploitative innovation includes “often develop new market segments without relevant marketing experience” and “often adopt business strategies not used by other companies in the same industry,” and the internal consistency coefficient is 0.918. Exploratory innovation includes “striving to improve the applicability of existing technologies/skills in multiple related business fields” and “frequently using existing technologies/skills to increase the diversity of functions and products/services,” with an internal consistency coefficient of 0.937.

Transformational leadership: The 8-item scale of Li and Shi (2008; Guay and Choi, 2015) was used to measure transformational leadership. Respondents rated how often they experienced each condition on a scale of 1 (strongly disagree) to 7 (strongly agree). Items included “My boss can share the difficulties of my employees.” And” My leader can keep employees informed about the future of the department.” The internal consistency coefficient of the scale is 0.954.

Innovation performance: The 10-item scale of Janssen and Yperen (2004) was used to measure innovation performance. Respondents (superiors) rated how often the employee experienced each condition on a scale of 1 (strongly disagree) to 7 (strongly agree). Items included “At work, He or She often challenge problems that have not been solved.” And” He or She is excited to come up with new ideas to improve things.” The internal consistency coefficient of this scale is 0.976.

Control variables: Referring to existing research practice (Gu et al., 2015; Wang et al., 2022), gender (0 = female, 1 = male), age (1 = 35–45, 3 = 56 and above), education (1 = high school education or below, 4 = master’s degree or above), job level (1 = general employee, 4 = senior managers) and tenure (1 = less than 3 years, 4 = more than 10 years) were included in the study as control variables.




Results and analysis


Descriptive analysis

SPSS 24 and Mplus 8.0 software are used for data analysis in this paper. The mean, standard deviation and correlation of all studied variables was listed in Table 1. As shown in Table 1, the correlation of the study variables is in the expected direction, and the internal consistency of the study variables is within the acceptable range. High-involvement work practices was positively correlated with exploitative innovation (r = 0.713, p < 0.01), exploratory innovation (r = 0.340, p < 0.01), and innovation performance (r = 0.547, p < 0.01). In addition, exploitative innovation and exploratory innovation were positively correlated with elder employees’ innovation performance (r = 0.608, p < 0.01; r = 0.493, p < 0.01).



TABLE 1 Matrix of mean value, variance and correlation coefficient.
[image: A statistical table displaying mean values, standard deviations, and correlation and covariance matrices for variables including gender, age, education, job level, tenure, high-involvement work practices (HIWPS), transformational leadership (TL), exploratory innovation (EXR), exploitative innovation (EXI), and innovation performance (IP). The lower-left contains correlation coefficients, the upper-right covariance values, and diagonal parentheses show AVE square roots. Significance levels are noted with asterisks.]



Measurement model

The convergence validity and discrimination validity of the measurement model were tested. The results of confirmatory factor analysis (CFA) show that the five-factor model (i.e., high-involvement work practices, exploratory innovation, exploitative innovation, innovation performance, transformational leadership) has a good fit: χ2 (df = 1,338) =2735.984, p < 0.01, RMSEA = 0.062, CFI = 0.910, TLI = 0.904, IFI = 0.911 (Table 2), and the load of each factor had statistical significance (p < 0.01). The results of model comparisons further indicate that the hypothetical five-factor measurement model has a better fit to the data than any alternative four-factor model (i.e., combining any two of the five factors).



TABLE 2 Results of confirmatory factor analysis.
[image: Table comparing model fit indices across six models: Single factor, Double factor, Three factor, Four factor, Theoretical model (Five factor), and Six factor. Columns display chi-square (χ²), degrees of freedom (df), chi-square over degrees of freedom (χ²/df), RMSEA, IFI, TLI, and CFI values. The chi-square ranges from 2718.618 to 6336.387, with the smallest RMSEA of 0.061 for the Six factor model. Theoretical model and Six factor show the highest IFI, TLI, and CFI values above 0.910.]



Common method bias

Although this study uses data from three stages, all the data are self-reported by employees, so there are inevitable endogeneity problems. To test endogeneity, Harman’s single factor test and ULMC (Unmeasured Latent Method Construct) were used to test the presence of common method bias (Podsakoff et al., 2003). As shown in Table 2, the single factor model was not suitable [χ2(1355) = 6336.387, p < 0.01; CFI = 0.681, TLI = 0.662 and RMSEA = 0.115], while the five-factor model met the requirements [χ2(1338) = 2735.984, p < 0.01, CFI = 0.911, TLI = 0.905, and RMSEA = 0.061]. The χ2 comparison showed that the single factor model was significantly worse than the five factor model.

At the same time, referring to the practice of Liang et al. (2007), the method of ULMC method factors was used to test the influence of common method bias factors. By loading all the observation indexes of five theoretical variables, a latent variable CMV was constructed, and a six-factor model including five theoretical variables and CMV was established. The results showed that the six-factor model [χ2(1336) = 2718.618, p < 0.01, CFI = 0.911, TLI = 0.905, RMSEA =0.061] had no significant improvement compared with the theoretical model (five-factor model; Table 2). Based on the above judgments, the influence of common method bias in this study is not significant.




Hypothesis testing


Main effect

Regression analysis was conducted for each variable, and the results were shown in Table 3. For the sake of presentation, the results are described in the order of the hypotheses. As can be seen from model 6, the effect of high-involvement work practices on elder employees’ innovation performance is not significant (b = 0.069, p > 0.05), and hypothesis H1 is not supported. As can be seen from model 3, the effect of high-involvement work practices on exploratory innovation is not significant (b = 0.267, p > 0.05), and hypothesis H2 is not supported. As can be seen from model 6, exploratory innovation has a significant U-shaped relationship with elder employees’ innovation performance (b = 0.101, p < 0.05), that is, with the increase of exploratory innovation level, elder employees’ innovation performance first decreases and then increases. Hypothesis H3 is supported. From model 1, it can be seen that high-involvement work practices has a significant impact on exploitative innovation (b = 0.607, p < 0.01), and hypothesis H5 is supported. From model 6, it can be seen that exploitative innovation has a significant inverted U-shaped relationship with elder employees’ innovation performance (b = −0.161, p < 0.01), that is, with the increase of exploratory innovation level, innovation performance first increases and then decreases. Hypothesis H6 is supported.



TABLE 3 Results of regression analysis.
[image: Table displaying statistical models with various variables: constant, gender, age, education, job level, tenure, HIWPS, EXI, EXR, and others. Models are labeled from Model 1 to Model 6. Each model has coefficients and significance levels, indicated by asterisks: one for p<0.05, two for p<0.01, and three for p<0.001. R-squared and F values are included at the bottom.]



Test of mediating effect

The Bootstrap sampling number was set to 5,000 and the confidence level of the confidence interval was set to 95%. The result path coefficient was shown in Table 4. The results show that high-involvement work practices has no significant effect on quadratic terms of exploratory innovation (b = 1.983, p > 0.05), high-involvement work practices has significant effect on quadratic terms of exploitative innovation (b = 4.696, p < 0.000), and exploratory innovation has significant effect on elder employees’ innovation performance (b = 0.101, p < 0.05). Exploitative innovation had a significant effect on elder employees’ innovation performance (b = −0.161, p < 0.000). High-involvement work practices has no significant influence on U-shaped innovation performance through exploratory innovation, confidence interval is [−0.037, 0.623], including 0, and hypothesis H4 is not supported. The high-involvement work practices have a significant inverted U-shaped effect on elder employees’ innovation performance through exploitative innovation. The confidence interval is [−1.488, −0.288], excluding 0 and hypothesis H7 is verified.



TABLE 4 Indirect effects of high-involvement work practices on elder employees’ innovation performance.
[image: Table showing statistical data for various paths with columns: "Path," "Coefficient," "Standard deviation," "p value," and "95% confidence interval." Paths include HIWPS→EXR², EXR²→IP, and others, with coefficients ranging from -0.161 to 4.696, standard deviations from 0.040 to 1.106, and p values from 0.000 to 0.074. Confidence intervals are provided for each path.]



Test of moderation effect

Model 3 in Table 3 shows that transformational leadership has a significant moderating coefficient (b = −0.183, p < 0.05) on the influence of high-involvement work practices on exploratory innovation, that is, under low level transformational leadership, high-involvement work practices has a strong influence on exploratory innovation. On the contrary, under high level transformational leadership, the positive effect of high-involvement work practices on exploratory innovation is weak, and hypothesis H8 is supported.

According to Model 1 in Table 3, the adjustment coefficient of transformational leadership on the influence of high-involvement work practices on exploitative innovation is not significant (b = −0.058, p > 0.05), that is, the prediction effect of high-involvement work practices level on exploitative innovation will not be affected by the level of transformational leadership, and hypothesis H9 is not supported.

Model 6 in Table 3 shows that transformational leadership moderates the impact of high-involvement work practices on elder employees’ innovation performance (b = −0.193, p < 0.05), that is, the lower the level of transformational leadership, the stronger the predictive effect of high-involvement work practices on elder employees’ innovation performance, and hypothesis H10 is supported.

To further explain the moderating effects of transformational leadership, simple slope estimates were performed (Figures 2, 3). As shown in Figure 2, under low-level transformational leadership, the influence of high-involvement work practices on exploratory innovation is stronger; on the contrary, under high-level transformational leadership, the influence of high-involvement work practices on exploratory innovation is weaker. Therefore, transformational leadership weakens the predictive effect of high-involvement work practices on exploratory innovation to some extent. As shown in Figure 3, under low-level transformational leadership, high-involvement work practices positively influences elder employees’ innovation performance, while under high-level transformational leadership; high-involvement work practices negatively influence elder employees’ innovation performance. Therefore, transformational leadership moderates the influence of high-involvement work practices on elder employees’ innovation performance.

[image: Line graph depicting the relationship between exploratory innovation and HIWPs (High-Involvement Work Practices) with two lines representing Low TL and High TL. The Low TL line rises from 2.5 at low HIWPs to 3.3 at high HIWPs, shown with diamonds and a solid line. The High TL line, with squares and a dashed line, starts at 2.0 and ends at 2.3.]

FIGURE 2
 Moderating effects of transformational leadership.


[image: Line graph depicting innovation performance against HIWPs. The solid line labeled "Low TL" shows an increasing trend from approximately 2.5 to 3 as HIWPs increase. The dashed line labeled "High TL" shows a decreasing trend from around 2 to 1.5 as HIWPs increase.]

FIGURE 3
 Moderating effects of transformational leadership.




Test of moderated mediation

Table 5 shows the indirect effect of high-involvement work practices on elder employees’ innovation performance under different levels of transformational leadership. If the 95% confidence interval does not include 0, the indirect effect can be judged to be significant. The results show that through exploratory innovation, the indirect effect of high-involvement work practices on elder employees’ innovation performance is not significant (confidence interval [−0.037, 0.623]). Through exploitative innovation, the indirect curve effect of high-involvement work practices on elder employees’ innovation performance is significant (confidence interval [−1.488, −0.288]). It can be concluded that transformational leadership moderates the high-involvement work practices through the inverted U-shaped influence of exploratory innovation on elder employees’ innovation performance (confidence interval: [−0.328, −0.040]). Meanwhile, Figure 4 also shows the moderating effect of transformational leadership on the inverted U-shaped influence, and hypothesis H11 is supported. The U-shaped effect of exploitative innovation on elder employees’ innovation performance (confidence interval: [−0.110, 0.142]) of transformational leadership in regulating high-involvement work practices is not supported, and hypothesis H12 is not supported.



TABLE 5 Indirect effects of high-involvement work practices on elder employees’ innovation performance.
[image: Table displaying indirect effects and innovation performance for exploratory and exploitative innovation at different levels. Each category includes average, high, and low-level effects with corresponding numerical ranges. The superscript 2 indicates squared terms.]

[image: Line graph showing innovation performance relative to EXR, comparing low and high TL. Both lines peak around mid-EXR, with higher innovation for high TL. Y-axis ranges 0-5, X-axis from low to high EXR.]

FIGURE 4
 Inverted U-shaped moderating effect of transformational leadership.





Conclusion

Based on social exchange theory, 278 valid samples from three time points were used to investigate the influence of high-involvement work practices on older employees’ innovation performance, as well as the non-linear effects of exploratory innovation and exploitative innovation on older employees’ innovation performance (see Figure 5). The results show that: First, high-involvement work practices do not have a significant effect on elder employees’ innovation performance. Second, high-involvement work practices have no significant effect on exploratory innovation; exploratory innovation has a significant U-shaped effect on older employees’ innovation performance, i.e., as the level of exploratory innovation increases, older employees’ innovation performance first decreases and then increases. High-involvement work practices have no significant effect on the innovation performance of older employees through exploratory innovation; high-involvement work practices have a significant positive effect on exploitative innovation; exploitative innovation has a significant inverted U-shaped effect on the innovation performance of older employees, i.e., as the level of exploitative innovation increases, the innovation performance of older employees first increases and then decreases. High-involvement work practices have an inverted U-shaped effect on innovation performance through exploitative innovation. Third, transformational leadership moderates the influence of high-involvement work practices on exploratory innovation, that is, the lower the level of transformational leadership, the stronger the predictive effect of high-involvement work practices on exploratory innovation; transformational leadership has no significant effect on the process of exploitative innovation in high-involvement work practices; transformational leadership moderates the influence of high-involvement work practices on older employees’ innovation performance, that is, the lower the level of transformational leadership, the stronger the predictive effect of high-involvement work practices on older employees’ innovation performance. Fourth, transformational leadership moderates the U-shaped influence of high-involvement work practices on older employees’ innovation performance through exploratory innovation; the effect of transformational leadership on older employees’ innovation performance through exploitative innovation in high-involvement work practices is not significant.

[image: Diagram illustrating relationships between transformational leadership, high-involvement work practices, exploratory and exploitative innovation, and innovation performance. Arrows represent paths with standardized regression coefficients and t-values, indicating the strength and significance of relationships. R-squared values for exploratory and exploitative innovation models are shown, reflecting explained variance.]

FIGURE 5
 Research conclusion.



Theoretical implications

First, the main contribution of this research lies in its in-depth examination of how high-involvement work practices influence the innovation performance of older employees, thereby broadening the scope of research on the antecedents of innovation performance within this specific demographic group. Previous research in this area has primarily focused on the influence of individual (e.g., work experience and expertise) and leadership factors (e.g., managerial support) on elder employees’ innovation performance (Jiang et al., 2021), often overlooking the important role that organizational practices play in shaping these outcomes. This research fills this gap by focusing on high-involvement work practices as a critical organizational factor. By exploring the ways in which these practices influence elder employees, this study provides a comprehensive understanding of the pathways of influence and the boundary conditions under which high-involvement work practices operate. This research highlights the importance of organizational practices in nurturing and capitalizing on the unique skills and experiences of elder employees.

Second, this study examines the mediating role of dual innovation - exploratory and exploitative innovation - in the relationship between high-involvement work practices and elder employees’ innovation performance. Previous studies exploring the mechanisms of innovation performance formation often treat innovation as a singular concept (Mustafa et al., 2018; Rehman et al., 2019; De Clercq and Mustafa, 2023). However, exploratory innovation, characterized by experimentation and venturing into new territories, and exploitative innovation, which focuses on refining and improving existing processes and products (Martínez-Del-Río et al., 2012), differ significantly in both approach and impact on innovation performance. This study recognizes and addresses these differences by moving away from the traditional linear research approach (Camps and Luna-Arocas, 2009; Prieto and Pilar Pérez Santana, 2012; Kilroy et al., 2020; Misnah et al., 2020b). It clarifies the non-linear effects of dual innovation, thereby establishing a new link between high-involvement work practices and innovation performance, and highlights dual innovation as a critical transmission mechanism.

Finally, this study finds that transformational leadership moderates the influence of high-involvement work practices on exploratory innovation and innovation performance. Previous research has extensively documented that transformational leadership generally has a positive influence on employee behavior and organizational performance (Laursen and Salter, 2006). Such studies have highlighted how transformational leaders, through their inspirational vision, intellectual stimulation and individualized consideration, can increase employee motivation (Fernet et al., 2015), job satisfaction (Arnold, 2017) and ultimately organizational productivity (Kilroy et al., 2020). However, the current study takes a more nuanced approach by examining the role of transformational leadership within the specific context of human resource activities, with a particular focus on high-involvement work practices and their impact on elder employees’ innovation performance. The results of this study present a more complex picture, suggesting that the effects of transformational leadership are not universally positive. This is consistent with the arguments of some scholars who have suggested potential limitations and drawbacks of transformational leadership (Guay and Choi, 2015; Arnold, 2017; Jiang and Chen, 2021). In high-involvement work settings, transformational leadership may inadvertently dampen the autonomy and creativity that these practices aim to enhance, particularly among elder employees. This finding provides further evidence for the contextual application of high-involvement work practices in enhancing the innovation performance of elder employees.



Practical implications

First and foremost, it is important to recognize that the high-involvement work practices adopted by organizations have a significant impact on the innovation behavior and performance of employees, especially older ones. This means devoting more time and resources to fostering a high-involvement work environment. Organizational leaders should set clear and achievable goals for elder employees encourage them to actively engage in intergenerational communication with other team members, and provide targeted training programs (Miao and Wu, 2021). These programs should be designed to equip elder employees with the necessary knowledge and skills that are aligned with their job roles and innovation opportunities (Bosch-Farré et al., 2020). In addition, managers should continuously seek ways to stimulate elder employees’ innovation motivation by recognizing their unique experiences and insights. In this way, organizations can fully utilize the potential of elder employees, thereby enriching the overall innovation capacity of the organization.

Second, the study shows the importance of innovative ways to employees’ innovative performance and different innovative ways have different effects on performance. The enterprise management personnel can combine own resources, the condition choice suitable innovation way. For enterprises with weak resources and capabilities, in order to improve short-term innovation efficiency, they can first choose utilization-type innovation, and gradually turn to explore the way of innovation with the improvement of resources and capabilities, improve competitiveness and increase revenue from innovation income.

Finally, companies can improve their management style to play a positive role in high-involvement work practices. For example, companies should pay attention to the choice of leadership style and develop their own innovation behavior to promote elder employees’ innovation performance according to different management and innovation situations. For example, improving transformational leadership for exploitative innovation and reducing transformational leadership for exploratory innovation. Master the coordination of innovation and leadership in innovation management practice.



Limitations

Although this study follows scientific procedures in terms of model construction and research design, there are still some shortcomings due to resource constraints and other factors: First, due to geographical constraints, this study selected only some enterprises in Shandong Province for questionnaire survey, and the empirical results of enterprises in different regions may be different. Future studies can expand the distribution channels of questionnaires, increase the sample size and further analyze more random, diverse and universal samples to improve the universality of the study. Second, the employee self-assessment method was used to conduct the questionnaire survey. Although the three-stage questionnaire design can reduce the homogeneity error to some extent, the influence of individual subjective factors cannot be completely excluded. Future studies could try to use other assessments than the questionnaire survey and the up-down matching survey to reduce the homogeneity error through more objective data. Finally, methodological limitations lead to results that may not be convincing. Future studies can further explore the influence mechanism of high-involvement work practices on elder employees’ innovation performance by combining experimental studies and full sample surveys, and by comparing data at different stages.
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With the intensification of competition in the business environment, organizational creativity is increasingly becoming crucial for organizations to build competitive advantages and promote organizational development. For innovative enterprises, their entrepreneurs largely determine the development orientation of the enterprise. They are one of the most critical factors determining the level of corporate innovation, but there need to be more effective creativity transformation path to pursue innovation development. The findings in this study show that entrepreneurial individual creativity has a significant positive effect on organizational creativity, platform leadership mediates the path of creativity transformation across hierarchical levels, and organizational culture has positive moderating effect between platform leadership and organizational creativity. The study results explain the transformation mechanism of creativity from the entrepreneur's perspective, expand the potential transformation path of organizational creativity, and are instructive for enhancing organizational creativity.
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1 Introduction

In an innovation-driven society, creativity is increasingly becoming the critical element in driving organizational development (Makri and Scandura, 2010; Woods et al., 2018). More and more organizations seek to create unique competitive advantages through innovation to survive and thrive in the competitive business environment (Parjanen, 2012; Blomberg et al., 2017). Most innovative companies are still in the early stage of development and need more significant certainty and clarity. The level of organizational creativity largely determines the development prospects of innovative companies (Chang and Chen, 2020). Entrepreneurial individual creativity is the source of innovation, and organizational creativity is the key to maintaining innovation drive and competitive advantage, which together determine the level of innovation of the firm (Pirola-Merlo and Mann, 2004; Yeh-Yun Lin and Liu, 2012). Therefore, it is important to explore the transformation path from entrepreneurial individual creativity to organizational creativity to develop innovative industries (Chang and Chen, 2020).

However, there are still three areas for improvement in the current research on organizational creativity. First, existing research is more concerned with the transformation path of creativity from employees to the organization, but recruiting only creative employees does not meet the organization's need in terms of innovation (Blomberg et al., 2017). And entrepreneurs are employees with special status and positions, with far more power and influence than ordinary employees (Hughes et al., 2018). Still, only some have explored the extent to which the individual creativity traits of entrepreneurs affect the level of innovation in the company, which is not conducive to the further improvement of the level of organizational creativity (Moultrie and Young, 2009; Gao et al., 2020). Second, scholars have explored the mechanisms of their effects on creativity in terms of leadership types, such as Lutz Allen et al. (2013) and Herrmann and Felfe (2014), who explored the relationship between transformational as well as aissez-faire leadership and organizational creativity (Lutz Allen et al., 2013; Herrmann and Felfe, 2014). However, platform leadership still lacks an effective transformation path in the process of transformation from individual creativity to organizational creativity. There needs to be research to confirm whether platform leadership can carry the transformation between the two, and this research situation is not conducive to further expanding the potential paths and transformation mechanisms of creativity from the perspective of leadership types. Finally, organizational culture is usually studied as a driver of organizational creativity. Still, existing studies paid less attention to whether organizational culture interacts with other drivers in the transformation path of creativity, and the role of organizational culture in the path from leadership type to organizational creativity still needs to be further studied (Chitsazan et al., 2017).

To address the research gaps mentioned above, the main tasks of this study are as follows: First, due to the special status and influence of entrepreneurs, this paper explored the mechanism of their roles in the transformation path of organizational creativity from the perspective of entrepreneurial individual creativity, and confirmed that they are the direct drivers of organizational creativity and can motivate entrepreneurs to adopt a platform leadership thus further contributing to the enhancement of organizational creativity. Secondly, platform leadership emphasizes equality and shared relationships among members of the organization, which is conducive to employees following the leader to achieve the company's objective and enhance the organization's creativity. Moreover, because of its role as a link between the upper and lower levels of the organization, platform leadership can take over the transformation of entrepreneurial individual creativity to organizational creativity, i.e., platform leadership plays a mediating role in the transformation path of creativity. Finally, this paper reveals the mechanism between platform leadership, organizational culture and organizational creativity, and explores the moderating role of organizational culture. In transforming from platform leadership to organizational creativity, organizational culture plays a positive moderating role, leading to the further improvement of organizational creativity. The theoretical foundations of this study include Social Cognitive Theory and Social Information Processing Theory. Social Cognitive Theory emphasizes that behavior can shape the environment and that individuals can adjust their attitudes and behaviors based on signals released in the environment. Namely, individuals are not only the shaper of organizational environment, but also the product of organizational environment at the same time (Schunk and DiBenedetto, 2020). And Social Information Processing Theory highlights how individuals adjust themselves to be congruent with the environment based on the information they gather from it. The prerequisite of Social Information Processing Theory is that individual would adjust their behavior and attitude based on social environment, which means we can predict and manage the behavior of organizational member based on organizational environment (Meyer, 1994).

This study aims to explore the pathways of creativity transformation through a survey conducted among members of innovative Chinese enterprises. By investigating this specific organizational context, the research seeks to gain valuable insights into the process of converting creativity into innovation. This study established and improved a cross-level transformation model of organizational creativity from an entrepreneurial perspective, explored entrepreneurial individual creativity as an antecedent factor, and confirmed the positive moderating role of organizational culture in the transformation path of platform leadership and organizational culture. Through the questionnaire survey administered to organizational members and entrepreneur, this study aims to examine the factors and mechanisms that facilitate or hinder the transformation of creative ideas into tangible outcomes within Chinese companies. By identifying the unique pathways and challenges in this context, this research can contribute to a better understanding of the dynamics of creativity transformation and inform strategies to promote innovation in Chinese enterprises.



2 Research framework and hypothesis

According to existing researches, the level of organizational creativity depends on entrepreneurial individual creativity, platform leadership, and organizational culture (Andleeb et al., 2019; Schunk and DiBenedetto, 2020; Yang et al., 2022). Based on Social Cognitive Theory and Social Information Processing Theory, this paper established a cross-level creativity transformation model from entrepreneurs to organizations, this study's theoretical model and hypotheses are shown in Figure 1.


[image: Flowchart illustrating relationships between concepts. "Entrepreneurial Individual Creativity" leads to "Platform Leadership" labeled H2. "Platform Leadership" connects to "Organizational Creativity" labeled H3 and itself labeled H4. "Organizational Culture" influences "Platform Leadership" labeled H5. "Entrepreneurial Individual Creativity" also directly affects "Organizational Creativity" labeled H1.]
FIGURE 1
 Cross-level creativity transformation model from entrepreneurs to organizations.


Creativity is a kind of intangible asset without specific measurements, which is the source of organizational innovation and the key to winning in competition (Baron and Tang, 2011; Andleeb et al., 2019). For innovative firms, it is even more important to rely on creativity to attract potential customers, (Ramos et al., 2022) and thus increase the market share of the firm to win in the business competition (Pagano et al., 2018). Entrepreneurial individual creativity refers to the ability of entrepreneurs to produce new ideas of practical significance through appropriate information and knowledge (Zampetakis and Moustakis, 2006). According to the Social Cognitive Theory, individuals will pursue innovative entrepreneurial goals if they believe their creativity can achieve the desired results (Schunk and DiBenedetto, 2020). According to the Social Information Processing Theory, entrepreneurs, as leaders of innovative enterprises, are important sources of information in the organization, able to provide a variety of information and resources to organizational members, and able to influence the attitudes and behaviors of organizational members (Meyer, 1994). As entrepreneurs are different from ordinary employees in terms of influence and power, their creativity largely affects the overall level of creativity of the organization, the higher the individual creativity of entrepreneurs, the higher the organizational creativity and innovation potential that they can unleash (Yeh-Yun Lin and Liu, 2012; Xu and Zhao, 2020). Therefore, this paper proposes the following hypotheses:

	H1: Entrepreneurial individual creativity is positively correlated with organizational creativity.

Platform leadership is grounded on the construction of digital information platform, highlighting the importance of entrepreneurs dynamically stimulating the inherent qualities of their employees through their inclusive attributes and personal charisma in a top-down fashion (Yang et al., 2022). Platform leadershipaims to foster change-oriented behaviors, ultimately leading to the collective development of employees, entrepreneurs, and the organization (Yang et al., 2022). According to Social Information Processing Theory, entrepreneurs are important sources of information in organizational contexts and can provide various information resources within the organization (Xu and Zhao, 2020). Since the risks faced in the process of innovation and entrepreneurship are unknown, the material resources, information resources , and organizational support provided by the organization can help organizational members to reduce their fear and aversion to risk (Catalano et al., 2018). To allow organizational members to give full play to their creativity, and to form the organizational atmosphere of proactive change within the organization, entrepreneurs tend to send signals of innovation to organizational members utilizing the digital information platform. These platforms have powerful data integration capabilities, which can positively influence the performance of creativity within the organization (Benitez et al., 2022). By leveraging these platforms, entrepreneurs can send signals of innovation to organizational members, encouraging them to embrace and contribute to a culture of creativity and change, which will help them to form a benign atmosphere of innovation (Yang et al., 2022). Therefore, this paper proposes the hypothesis:

	H2: Entrepreneurial individual creativity is positively correlated with platform leadership.

Organizational creativity refers to the innovative perspectives implemented to achieve the enhancement of production, processes, and services, which can improve organizational performance and increase the core competitiveness of the enterprise to achieve substantial development of the enterprise (OUARI and Lefkir, 2022). Existing studies have shown that, at the organizational level, leadership type is an important factor influencing organizational innovation behavior (Khedhaouria et al., 2015). While the platform leadership emphasizes the equal and shared relationship between organizational members, it can adopt a bottom-top approach to lead employees, respond to changes in the external environment of the organization, and ultimately promote the achievement of organizational goals (Morris et al., 2005). Organizations adopting platform leadership can establish an information platform that integrates resources from all parties, shapes the organizational learning atmosphere, and thus motivates organizational members to share information, which is conducive to the implementation of innovation at the organizational level (Yang et al., 2022). Therefore, this paper proposes the hypothesis:

	H3: Platform leadership is positively correlated with organizational creativity.

Entrepreneurial individual creativity is the ability of entrepreneurs to find new opportunities, or to transform ideas into actual organizational outputs (Fillis and Rentschler, 2010). At present, there is a lack of effective transformation mechanism between entrepreneurial individual creativity and organizational creativity, so this paper introduces platform leadership to explore its role in the transformation path from entrepreneurial creativity to organizational creativity. With the development of information network technology, the external environment faced by innovation-oriented enterprises has become more unpredictable, and to seek survival and development in this environment, entrepreneurs expect organizations to show a trend of decentralization and de-leadership (Vaara et al., 2021). Platform leadership focuses on building a digital information platform within the organization, which is characterized by inclusiveness, personal charisma, platform building, change planning, platform optimization, and common growth, and can achieve the mutual development of employees, entrepreneur, and organization, as well as integrating more high-quality resources to enhance the level of creativity of the entire organization (Yang et al., 2022). According to the Social Exchange Theory, the two parties who establish a social exchange relationship follow the principle of reciprocity. If the organization can give enough authorization, resources, and platform to its members, in exchange, the employees will also enhance their sense of responsibility and belonging to the organization, which will stimulate the initiative of the organization members to innovate, and further enhance the organization's overall level of creativity (Fuller et al., 2006). Platform leadership emphasizes support, tolerance, and understanding of organizational members, and when organizational members feel organizational support, it can reduce their negative emotions such as fear and dissatisfaction about the risks involved in innovation work (Eisenberger et al., 2020). According to the Social Information Processing Theory, within an organization, information affects the behavior of organizational members by influencing individual perceptions (Meyer, 1994). Therefore, platform leadership can enhance the power of entrepreneurial individual creativity , which is conducive to the development of innovation within the organization, and the further enhancement of the organization's overall level of creativity. Therefore, this paper proposes the hypothesis:

	H4: Platform leadership mediates between entrepreneurial individual creativity and organizational creativity.

Organizational culture is a kind of umbrella term for beliefs about shared values that can shape behavioral norms within an organization and create an organizational way of life (Al Shehri et al., 2017). Organizational culture can play a supportive, interactive, sharing role within the organization, which can motivate organizational members to think creatively and be oriented to work creatively, a strong organizational culture is the key to motivating organizational members to think and act creatively (Andleeb et al., 2019). If the organization expects to be able to form an the innovative atmosphere within the organization, it is necessary to make its organizational culture sufficiently flexible to provide the organization members with the opportunity to think and behave creatively. If the organization expects to form an innovative atmosphere within the organization, it is necessary to make its organizational culture flexible enough to provide a comfortable and flexible working environment and atmosphere for the members, to enhance their sense of responsibility and sense of belonging to the organization (De Clercq and Mustafa, 2023), which is conducive to the development of innovative work within the organization, and thus enhance the level of organizational creativity for the whole (Jeong et al., 2017). According to Bandura's Reciprocal Determinism, organizational culture is one of the key factors driving the innovative and entrepreneurial behaviors of organizational members (Zhao et al., 2020). Under the influence of the robust organizational culture, entities that embrace platform leadership can exhibit heightened inclusiveness in navigating the challenges associated with innovation and entrepreneurship (De Clercq and Mustafa, 2023). This fosters an environment conducive to alleviating employees' feelings of insecurity and fear associated with the risks posed by innovation. Guided by platform leadership, the organization becomes more dedicated to the strategic planning and execution of innovative initiatives, thereby bolstering the overall level of organizational creativity (Carmeli et al., 2014). Therefore, this paper proposes the hypothesis:

	H5: Organizational culture positively regulates the relationship between platform leadership and organizational creativity.



3 Materials and methods


3.1 Data collection

In the competitive business environment, creativity is the key for enterprises, especially innovative enterprises, aiming to build core competitiveness and realize their survival and development. Therefore, in this paper, entrepreneurs and organization members of innovative enterprises were selected as survey respondents, encompassing different developing levels of enterprises located in representative cities in the north, middle, and southeast of China. And online questionnaires were generated using the Questionnaire Star platform, corresponding links and QR codes of the questionnaires were sent through social platforms, such as WeChat and QQ, to invite the respondents to access the questionnaires. The questionnaire collection lasted ten months from January 2023 to November 2023, and 458 valid samples were obtained. The descriptive statistics of the samples are shown in Table 1.


TABLE 1 Characteristics of research sample (N = 458).

[image: Table displaying control variables including gender, age, educational background, working seniority, industry, years of establishment, and firm size. Each category lists specific items with their frequency and percentage. For example, within gender, 239 are male (52.18%) and 219 are female (47.82%). Age categories range from under 30 to over 46. Educational backgrounds include high school and higher degrees. Industry sectors such as advertising and design are listed. Other variables cover working seniority, years of establishment, and firm size, each with corresponding statistics.]



3.2 Variable measurement

In order to guarantee the reliability and validity of the measurement scales, the items of the mature measurement scales were selected for this study and refined with the context and characteristics of the study. The scales in this paper are all scored on Likert 5-point scale, with 1–5 indicating from fully inconsistent to fully consistent.

	1. Entrepreneurial individual creativity.
	   According to Gao et al. (2021), entrepreneurial individual creativity contains five items (Gao et al., 2021).
	2. Platform leadership.
	   Drawing on the scale of Yang et al. (2022) and other scholars, platform leadership is measured in six dimensions: tolerance, charisma, platform building, revolution planning, platform optimization, and mutual growth (Yang et al., 2022). In total, this measure contains 25 items..
	3. Organizational creativity.
	   Drawing on the scale of Gao et al. (2021) to measure organizational creativity, the measure contains a total of five items (Gao et al., 2021).
	4. Organizational culture.
	   Based on Anne Kennan et al. (2006), this study measured organizational culture in five dimensions, development of employees, interpersonal harmony, customer orientation, social responsibility, and dare to innovate (Anne Kennan et al., 2006; Tsui et al., 2006). Organizational culture contains a total of 23 items.



3.3 Reliability and validity tests

Descriptive statistics and correlation coefficients are shown in Table 2. The results show that there is a positive correlation between entrepreneurial individual creativity and platform leadership (cor = 0.195, p <0.01), a positive correlation between entrepreneurial individual creativity and organizational creativity (cor = 0.228, p <0.01), and a positive correlation between platform leadership and organizational creativity (cor = 0.302, p <0.01), and that the above results initially validate the hypotheses H1, H2, and H3.


TABLE 2 Descriptive statistics results with correlation coefficients.

[image: A correlation table shows variables: entrepreneurial individual creativity, platform leadership, organizational culture, and organizational creativity. Each has averages and standard deviations. Correlations between variables are marked, with significance at p<0.01.]

According to Table 3, the Cronbach's α values for the four variables were >0.9, making them suitable for further confirmatory factor analysis.


TABLE 3 Reliability Test Results.

[image: Table showing variables with their corresponding number of items, Cronbach's alpha, and CR values. Entrepreneurial Individual Creativity: 5 items, 0.920 alpha, 0.925 CR. Platform Leadership: 25 items, 0.957 alpha, 0.957 CR. Organizational Culture: 23 items, 0.949 alpha, 0.949 CR. Organizational Creativity: 4 items, 0.842 alpha, 0.851 CR.]

As shown in Table 4, the confirmatory factor analysis was conducted using SPSS 27.0 for scales of this study and the validity test was performed directly. The results showed that the standardized load factors were all within the acceptable range (>0.600), which indicates that there is a strong correlation between the latent variables and the analytic item measures. The value of CR>0.900, indicating high convergent validity, and KMO>0.70, which indicates that the validity of the study data is feasible.


TABLE 4 Scale items and validity tests.

[image: Table listing factors, measurement items, and standard load factors related to entrepreneurial individual creativity, platform leadership, organizational culture, and organizational creativity. Each section contains specific attributes and corresponding load factors. For example, entrepreneurial individual creativity includes items like taking risks and having a fresh approach, with varying load factors. Platform leadership covers aspects like tolerance and charisma, while organizational culture focuses on employee development and customer orientation. The table concludes with organizational creativity, detailing attributes related to innovation and market demands.]




4 Empirical testing and analysis


4.1 Research method selection

The purpose of this study is to explore the cross-level transformation path and mechanism from entrepreneurial individual creativity to organizational creativity. According to the existing research, this paper explores the transformation of organizational creativity from entrepreneurial individual creativity, platform leadership and organizational culture. This paper adopts multilevel regression analysis to analyze the correlation between variables, the core of multilevel regression analysis is still regression analysis, but it can be divided into multiple layers, which is conducive to exploring whether the newly put variables have explanatory strength for the model. In this paper, the PROCESS tool is used to test the mediating effect and moderating effect, and the Bootstrap method is adopted to sample the mediating effect, and an estimated confidence interval is constructed by sampling with put-back, which is a more efficient method and has no restriction on the distribution of mediating samples.



4.2 Correlation test

In this paper, hypotheses were tested using multilevel regression using SPSS 27.0 software. As shown in Table 5, the multilevel regression analysis for organizational creativity involves a total of three models. The explained variable of the model is organizational creativity, and the independent variables of model 1 are control variables (gender, age, educational background, working seniority, industry, years of establishment, and firmsize), and model 1 examines the effects of the control variables. Model 2 adds entrepreneurial individual creativity on the basis of model 1, and the results show that there is a significant positive correlation between entrepreneurial individual creativity and organizational creativity (β = 0.376, p < 0.001), and H1 is proved. Model 3 adds platform leadership on the basis of model 2, and the results show that there is a significant positive correlation between platform leadership and organizational creativity (β=0.387, p < 0.001), and H3 is proved.


TABLE 5 Correlation results of multilevel rgression tests.

[image: A table presents regression analysis results for organizational creativity and platform leadership across five models. Control variables include gender, age, educational background, working seniority, industry, years of establishment, and firm size. Explanatory variables are entrepreneurial individual creativity and platform leadership. Significance levels are denoted by asterisks: single for p < 0.05, double for p < 0.01, and triple for p < 0.001. Models show varying R-squared, adjusted R-squared, and F values, with significant values affecting organizational creativity in Models 1 to 3 and platform leadership in Models 4 and 5.]

As shown in Table 5, the multilevel regression analysis for platform leadership involves two models. Among them, the independent variables in Model 4 are control variables (gender, age, educational background, working seniority, industry, years of establishment, firmsize), and Model 5 adds entrepreneurial individual creativity on the basis of Model 4. The explained variable of this model is platform leadership, and the results show that there is a significant positive correlation between entrepreneurial individual creativity and platform leadership (β= 0.148, p < 0.01), and H2 is proved.



4.3 Mediation effect test

This paper was validated using the PROCESS tool in SPSS 27.0. The results are shown in Table 6, under the measurement of Bootstrap method with 5,000 times of repeated sampling, the coefficient of entrepreneurial individual creativity to platform leadership is 0.1374, and the coefficient of platform leadership to organizational creativity is 0.3895 in 95% confidence range, after calculating 0.1379*0.3892 ≈ 0.0537, which is consistent with the results of the analysis results, and together with the confidence interval (LLCI=0.0256, ULCI=0.0846) does not contain 0, which means that it is proved that platform leadership can act as a mediating variable and play a significant mediating effect between entrepreneurial individual creativity and organizational creativity, and H4 is confirmed.


TABLE 6 Summary of intermediating role test results.

[image: Table displaying relationships between variables with columns for items, path coefficients, standard deviation, P-value, and confidence intervals. EIC to OCR through PL shows a path coefficient of 0.3747 with a P-value of 0.0000. Direct EIC to OCR displays a path coefficient of 0.3211, and EIC to OCR controlling for PL is 0.0537. All P-values are 0.0000, indicating statistical significance.]



4.4 Moderation effect test

In this paper, the multilevel regression in SPSS 27.0 was used to conduct the effect test with moderated mediating utility, and the control variables were tested together, and the results are shown in Table 7, the effect value of the interaction term (platform leadership × organizational culture) is 0.108, and the p-value is 0.047 which is less than 0.05, indicating that organizational culture has a significant effect on the relationship between in platform leadership and organizational creativity is significant.Therefore, organizational culture can play a positive moderating role between platform leadership and organizational creativity, H5 has been proved.


TABLE 7 Multilevel Regression result of moderation effect test.

[image: Table displaying the effects of various variables on organizational creativity across three models. Control variables include gender, age, educational background, working seniority, industry, years of establishment, and firm size. Explanatory variables are platform leadership, organizational culture, and their interaction. Age and organizational culture show significant positive relationships in Models 1 and 2, with platform leadership significant in Model 2. The interaction of platform leadership and organizational culture is significant in Model 3. Statistical significance is indicated by asterisks.]




5 Discussion

This study established a cross-level creativity transformation model from entrepreneurs to organizations based on social cognitive theory and social information processing theory. Overall, the cross-level creativity transformation model expands the potential paths of creativity transformation and improves the research on platform leadership and organizational culture in the mechanism of creativity transformation. This study presents a robust predictive ability for organizational creativity, which can well reflect the formation causes and transformation paths of organizational creativity. The research findings of this study are threefold:

First, this paper validated the positive impact of entrepreneurial individual creativity on organizational creativity. Individual creativity is the source of innovation, however, exploring the transformational path of organizational creativity only from the perspective of employees cannot meet the needs of organizational innovation (Blomberg et al., 2017). Existing research suggests that entrepreneurs are superior to ordinary employees in terms of power, status, and influence (Hughes et al., 2018), therefore, entrepreneurial individual creativity is an important driver of organizational creativity, and can positively influence the enhancement of organizational creativity (Yeh-Yun Lin and Liu, 2012; Xu and Zhao, 2020). This paper confirms the cross-level transformation path of creativity from entrepreneurs to organizations through empirical tests, verifies the important role of entrepreneurial individual creativity in the transformation of creativity, indicating its contribution to the further enhancement of organizational creativity.

Second, this study explored the mechanism of leadership type from the perspective of creativity transformation. Existing studies mostly focus on the relationship between leadership type and organizational creativity (Herrmann and Felfe, 2014; Sirkwoo, 2015), but lack research on whether it can undertake the transformation of creativity from individuals to organizations across hierarchical levels (Ozsahin and Sudak, 2015). Drawing on the social information processing theory and the social exchange theory, platform leadership can transfer information and resources across hierarchical levels by building a digital information platform (Yang et al., 2022). Platform leadership owns the nature of equality and sharing, which can establish the innovative working atmosphere within organization, allowing organization members to give full play to their creativity (Benitez et al., 2022). Constructing digital platofrm helps individuals to carry out the innovative and creative work at the organizational level, and enhances the innovative atmosphere of the whole organization (Xu and Zhao, 2020; Yang et al., 2022). On the basis of the above research, this paper confirms that platform leadership can undertake the transformation of creativity between entrepreneurs and organizations, therefore, entrepreneurs with platform leadership, specifically in entrepreneurial enterprise, are able to utilize digital platform to assist the enhancing for the level of organizational creativity.

Finally, this paper explored the interacting role of organizational culture in the path of creativity transformation. Organizational culture is the important motivator of innovative behavior (Zhao et al., 2020). The emotional value provided by organizational culture to organizatinal members can enhance their emotional commitment to organization (Tsui et al., 2006), showing a stronger sense of responsibility and belonging, and driving them to carry out innovative and entrepreneurial behaviors (Jeong et al., 2017). This paper explained the deepening role of organizational culture for platform leadership, explored the transformational path of organizational creativity in the perspective of organizational culture, and confirmed the effectiveness of the path through empirical data. Namely, this study validated the significant positive moderating effect of organizational culture, which is of strong practical significance for enhancing the level of organizational innovation from the level of organizational culture.

In summary, this study expanded the existing research about organizational creativity from several perspectives and confirmed the validation in the context of entrepreneurial enterprise in China. Particularly, a cross-level creativity transformation model was established from entrepreneurs to organizations, confirming the validity of the creativity transformation path from entrepreneurs to organizations. Furthermore, this study supplemented the gaps of the existing creativity research in the platform leadership perspective, expanded the transformation path of organizational creativity, improved the application space of the existing theories to a certain extent, which has practical significance for further enhancement of the level of organizational creativity from the entrepreneurial perspective , specifically in the context of China. From a practical perspective, entrepreneurs can implement a series of measures to enhance the creativity of their organizations. This includes supporting the construction of a digital information platform, promoting the engagement in creative activities, and integrating elements of Chinese traditional culture to create a more syncretic organizational culture aligned with the context of China. The cross-level creativity model developed in this study identifies the transformation path of creativity from entrepreneurs to the organization. This model proves valuable in effectively harnessing the positive impact of platform leadership and organizational culture, enhancing creative activities and thinking. It provides a practical methodology for organizations to establish a creative environment, offering concrete steps for entrepreneurs to foster innovation within their organizations. In future research, it would be beneficial to explore universal transformational approaches that can be applied to enhance organizational creativity, which can be universally applied across different organizational contexts to foster and improve creativity.
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Introduction: This study examines the dynamics of public service motivation (PSM), organizational commitment, and perceived innovative culture and their collective influence on innovative behavior in public organizations. It uniquely focuses on intrinsic motivational factors, extends the scope of motivational studies to the public sector, and highlights the crucial role of organizational culture in fostering innovation.
Methods: A web-based survey was administered to 1,021 public servants in the central government of the Republic of Korea. Structured questionnaires were used to collect data, and structural equation modeling (SEM) was employed to analyze the relationships between the variables.
Results: The SEM results confirmed positive correlations between PSM and both organizational commitment and innovative behavior. However, contrary to expectations, organizational commitment did not significantly predict innovative behavior. Additionally, no mediating effect of organizational commitment was observed. Notably, perceived innovative culture was found to moderate the relationship between PSM and organizational commitment, and between organizational commitment and innovative behavior, particularly in environments with a strong innovation focus.
Discussion: These findings underscore the significance of PSM in spurring innovative behavior in the public sector, broadening our understanding of intrinsic motivation. This study also accentuates the influence of organizational culture on these dynamics. In practical terms, this suggests the importance of nurturing individuals with high PSM and fostering an environment that balances perceived innovative culture. While contributing to the fields of organizational psychology and public administration, this study has certain limitations and indicates the need for further research in various contexts.
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1 Introduction

The rapidly evolving global landscape, characterized by technological innovation, demographic shifts, and changing societal expectations, presents unique challenges and opportunities for public organizations (Northcott and Taulapapa, 2012; Hansen and Pihl-Thingvad, 2019; Nguyen et al., 2023). More specifically, innovations in digital public services are vital for addressing social and economic inequalities and ensuring universal access to services (Osborne and Brown, 2011; Bertot et al., 2016; Khorakian et al., 2019). Challenges such as climate change, public health crises, and social inequality further necessitate creative and innovative solutions beyond traditional bureaucratic approaches (Bernier et al., 2015; Brunetto et al., 2021). Moreover, periods of economic constraint and increasing demands for accountability and transparency compel public organizations to find innovative ways to maintain or enhance service delivery (Moore and Hartley, 2008; Agostino et al., 2020; Heinonen and Strandvik, 2020).

Therefore, the agility and adaptability of these institutions are paramount for addressing these complexities. Central to this adaptability is the innovative behavior of individuals within these organizations (Bysted and Hansen, 2015). To make an organization more efficient, innovative behavior has become important not only in the private sector but also in the public sector (Park and Jo, 2018). Innovative behavior can be a strategy for long-term organizational survival in response to rapidly changing internal and external environments. Public sector innovation, traditionally perceived as conservative and procedurally rigid, is not merely a function of technological adoption or procedural overhaul, but represents a profound shift in organizational ethos and behavior, encompassing a holistic approach to service design, delivery, and policy development (Miao et al., 2018). This necessitates a re-evaluation of the factors that drive innovative behavior in public sector employees (Zandberg and Morales, 2019), particularly focusing on psychological constructs.

Innovative behavior in the public sector is influenced by a constellation of factors, with recent literature underscoring the critical roles of leadership styles, public service motivation (PSM), organizational culture, psychological empowerment, learning orientation, and both intrinsic and extrinsic motivations (Gu et al., 2017; Klaeijsen et al., 2018; Ritala et al., 2019; Venketsamy and Lew, 2024). Transformational leadership, emphasizing inspirational motivation and intellectual stimulation, is pivotal in fostering an innovative environment (Askaripoor et al., 2020; Mahmood et al., 2020). PSM, the intrinsic desire to serve the public good, directly drives innovative efforts aimed at enhancing public welfare (Miao et al., 2018; Khan and Burdey, 2021). An organizational culture that prioritizes innovation, coupled with a climate that supports risk-taking and values flexibility, further catalyzes innovative behaviors (Nguyen et al., 2023). Psychological empowerment, reflecting employees’ perceptions of autonomy and significance (Miao et al., 2018), along with a strong learning orientation within the organization (Nguyen et al., 2023), are also instrumental in promoting innovation. Moreover, the balance between intrinsic motivation, derived from the joy of work itself, and extrinsic motivation, influenced by rewards and recognition (Liu et al., 2016; Fischer et al., 2019), plays a significant role in encouraging innovative behavior.

Recent studies have shed light on the relationship between PSM and innovative behavior in the public sector, highlighting the importance of mediating factors and the influence of leadership and cultural context. Miao et al. (2018) found that psychological empowerment mediates the relationship between PSM and innovative behavior in China, suggesting that empowerment is crucial for converting PSM into innovative actions. Askaripoor et al. (2020) in Iran and Mahmood et al. (2020) in Pakistan both emphasized the significant role of leadership in enhancing the PSM-innovation link. Khan and Burdey (2021) established a direct positive association between PSM and innovative behavior in Pakistan, a finding echoed by Vuong (2023) who also highlighted how leadership strengthens the PSM-innovation relationship. Suryani et al. (2023) and Rafique et al. (2023) further confirmed the positive impact of PSM on innovation in Pakistan, with Rafique et al. pointing out specific PSM dimensions like compassion and self-sacrifice as key drivers. Lastly, Nguyen et al. (2023) identified learning goal orientation as a mediator in Vietnam, underlining the role of a learning mindset in facilitating innovation through PSM. These studies collectively illustrate PSM’s pivotal role in driving public sector innovation, mediated by empowerment, leadership, and a culture of continuous learning.

The significance of innovative behaviors in driving administrative reform within public organizations is widely acknowledged. However, there is a shortage of research delving into the link between PSM and innovative behaviors, with a consideration of organizational culture. The limited empirical studies available are constrained by their focus on the cultural context of a specific country (i.e., Pakistan) as shown in Table 1. This study endeavors to address this gap by meticulously observing empirical data to elucidate the intricate relationship between PSM and the inclination toward innovative conduct, taking into account organizational culture within the Korean context.



TABLE 1 Recent studies addressing the relationship between PSM and innovative behavior.
[image: A table with columns for Authors, Year, Relationship, and Main findings. Rows detail studies on PSM and innovative behavior from 2018 to 2023, highlighting various relationships like indirect, mediation, and direct effects in countries including China, Iran, Pakistan, and Vietnam. Key themes include psychological empowerment, leadership mediation, and civil servant innovation.]

Organizational commitment, the psychological attachment and loyalty employees feel toward their organization, has emerged as a potential mediator between public officials’ PSM and its positive outcomes (Vandenabeele, 2009; Im et al., 2016). When public officials are deeply committed to their organization, they are more likely to channel their altruistic motivations toward initiatives that not only align with the organization’s goals but also push the boundaries of traditional public service methods. Moreover, an perceived innovative culture characterized by an emphasis on creativity, openness to new ideas, and support for risk-taking may amplify or attenuate the effects of PSM and organizational commitment on innovative behavior (Austen and Zacny, 2015).

As a result, the literature points to a critical need for further exploration into the mechanisms through which PSM influences innovative behavior, with specific attention to the roles of organizational commitment and culture. This study aims to address these gaps by examining the mediating effect of organizational commitment and the moderating role of perceived innovative culture on the PSM-innovation nexus within public organizations.

This research provides significant theoretical contributions to the literature on PSM, organizational behavior, and innovation within public organizations. Our study makes three primary theoretical advancements:

First, it deepens the PSM literature by elucidating the direct influence of PSM on innovative behavior in the public sector. Unlike previous studies that have predominantly focused on PSM’s impact on job satisfaction and organizational commitment, our research explores its role as a catalyst for innovation, revealing how intrinsic motivation tied to public service can drive employees toward innovative behavior. This expands the understanding of PSM beyond traditional outcome variables, highlighting its critical role in fostering a culture of innovation in public organizations.

Second, our findings contribute to the organizational commitment literature by dissecting the mediating role of organizational commitment in the PSM-innovation nexus. By delineating the conditions under which organizational commitment acts as a bridge between PSM and innovative behavior, this study adds complexity to our grasp of commitment dynamics. This insight is particularly valuable for crafting targeted strategies that leverage organizational commitment to stimulate innovation, offering a refined perspective on managing employee engagement in the public sector.

Lastly, by examining the moderating effect of perceived innovative culture, this study enriches the organizational culture literature. We demonstrate how the presence of an perceived innovative culture can amplify or mitigate the effects of PSM and organizational commitment on innovative behavior. This underscores the critical importance of aligning organizational culture with employee motivations to enhance innovative outcomes, offering a novel viewpoint on the strategic role of culture in driving public sector innovation. Overall, we propose the conceptual model in Figure 1.

[image: Diagram showing relationships between concepts. PSM and Organizational Commitment are linked to Innovative Behavior. Organizational Commitment is linked to Perceived Innovative Culture, which connects back to Innovative Behavior, illustrating the influence on innovation.]

FIGURE 1
 Conceptual model.




2 Theoretical background and research hypotheses


2.1 Public service motivation

Although Rainey (1982) first coined the term “PSM” in his article published in American Review of Public Administration in 1982, Perry and Wise (1990) elaborated the concept of PSM. Before PSM had been posited, it was widely accepted that bureaucrats or those who work in the government are utility maximizers pursuing selfish ends in their workplace, and their motivation is the same as that of those who act in the market. Kelman (1987) was critical of this trend, stating that “this account of the operation of the political process is a terrible caricature of reality. It ignores the ability of ideas to defeat interests, and the role of that public spirit plays in motivating the behavior of participants in the political process” (p. 81). The origins of such positive views of a bureaucrat can be traced to the traditional intellectual approach to bureaucracy initiated by Max Weber. He envisaged those who work in the bureaucratic system (or bureaucrats) as sincere servants, suggesting that the bureaucrat is an impartial implementer in pursuit of organizational goals who does not place his personal goals over organizational goals in a bureaucratic system, even if his claims were empirically unproven.

For more than four decades, public administration scholars have identified differences between public and private organizations in terms of the behaviors and work-related attitudes of organizational members and organizational characteristics (Bozeman, 1987; Scott and Falcone, 1998; Rainey and Bozeman, 2000). Research on public-private sector differences has yielded fruitful empirical results, showing that the characteristics and behaviors of public organizations are sharply distinct from those of their private counterparts (Wright and Grant, 2010; Ingrams, 2020). One strand of these findings is that employees in public organizations (or bureaucrats) have different motivations and reward preferences from those in private organizations; numerous studies have reported identical findings. Rainey (1982), for example, compared middle managers in the public and private sectors, revealing that while the latter place a high importance on “higher pay” and “making a good deal of money,” the former focus on “engaging in meaningful public service” and “doing work that is helpful to other people” (p. 292). Based on these findings, he suggests developing the concept of PSM in research on public administration.

Full-scale PSM research has been conducted since the work of Perry and Wise (1990), who define PSM as “an individual’s predisposition to respond to motives grounded primarily or uniquely in public institutions and organizations” (p. 368). Perry and Wise propose three types of motives that lay the foundation for PSM: affective, norm-based, and rational. The affective motive refers to actions grounded in emotional responses to various social situations, the norm-based motive involves actions caused by endeavors to conform to social norms or rules, and the rational motive refers to behavior based on an individual’s desire to participate in policymaking. To measure the construct of PSM at the empirical level, Perry (1996) suggested four dimensions–public policymaking, public interest, compassion, and self-sacrifice–with 24 measurement items through survey-based observation of graduate students. Since the development of Perry’s PSM measurement items, ample empirical findings have been produced, constituting the bulk of evidence in the field.

The concept of PSM has two important implications for academia. First, there are two types of motivations–intrinsic versus extrinsic––in organization theory, which do not reflect or account for individuals’ motivation to serve the public. Thus, PSM fills this knowledge gap. Second, self-interest was recognized as a universal motivation of bureaucrats at a time before the concept of PSM when public choice theory dominated the territories of knowledge.

PSM has been studied extensively in the context of public administration and organizational behavior, with research highlighting its positive impacts on job satisfaction, commitment, and performance (Perry and Vandenabeele, 2015; Ritz et al., 2016).

Table 2 provides a synthesis of recent empirical investigations concerning the correlations between PSM and positive outcomes in organizational settings. Despite the multitude of empirical inquiries conducted thus far, they can be classified into several thematic clusters regarding these favorable outcomes. Chief among these outcomes are job attitudes, with job satisfaction and turnover intentions being notably significant in organizational contexts (Bright, 2020). High levels of PSM among public servants have been consistently linked to heightened job satisfaction during task performance (Naff and Crum, 1999; Andersen and Kjeldsen, 2013; Roh et al., 2016; Prysmakova and Vandenabeele, 2020; Zhang, 2023), consequently mitigating turnover intentions (Naff and Crum, 1999; Shim et al., 2017; Gan et al., 2020; Wang et al., 2024).



TABLE 2 Examples of the relationship between PSM and positive outcomes in pubic organizations.
[image: Table detailing authors, years, positive outcomes, and main findings of various studies on Public Service Motivation (PSM). Key findings include links between PSM and job performance, ethical behavior, organizational performance, and other positive work-related outcomes from 2012 to 2023.]

PSM fosters socially desirable conduct both within and beyond organizational boundaries, stemming from individuals’ altruistic inclinations and commitment to public goods (Walton et al., 2017). Houston (2006) observed a higher propensity for charitable volunteering and blood donation among government agency employees, attributed to elevated levels of PSM compare to their private sector counterparts. Subsequent empirical studies have explored the association between PSM and volunteering behaviors, consistently affirming his relationship (Walton et al., 2017; Leisink et al., 2021).

Furthermore, PSM positively influences altruistic behaviors within organizations, exemplified by organizational citizenship behaviors which surpass formal role expectations, thereby enhancing organizational effectiveness and performance (Kim, 2006). Notably, a robust correlation between PSM and organizational citizenship behaviors has been observed in public administration studies. For instance, Koumenta (2015) demonstrated a significant promotion of organizational citizenship behaviors by PSM among British civil servants, concurrently reducing organizational deviance. Various empirical inquiries have replicated and reinforced these findings (Campbell and Im, 2016; Shim and Faerman, 2017; Abdelmotaleb and Saha, 2019; Ingrams, 2020; Li and Wang, 2022). Additionally, PSM serves as a precursor to prosocial and altruistic behaviors beyond organizational citizenship behaviors (Esteve et al., 2016; Piatak and Holt, 2020; Gans-Morse et al., 2022).

PSM is also under scrutiny as a driver of ethical conduct such as anti-corruption measures and whistleblowing within organizations. Despite conceptual overlaps with ethics, empirical studies have discerned a distinct positive association between PSM and ethical outcomes (Choi, 2004; Kwon, 2014; Stazyk and Davis, 2015; Wright et al., 2016). Particularly, whistleblowing, an ethical imperative in combating corruption and misconduct, is notably influenced by PSM (Cho and Song, 2015; Potipiroon and Wongpreedee, 2021; Prysmakova and Evans, 2022).

Lastly, research on PSM has explored its impact on individual and organizational performance within diverse settings. PSM emerges as a significant determinant of performance across various domains. Drawing on the field experimental method, Bellé (2013), for instance, showed nurses with higher levels of PSM achieved higher job performance in hospitals. Andersen et al. (2014) revealed that the students taught by teachers with high level of PSM exhibited higher academic achievement in school. Numerous studies affirm PSM’s role as a performance determinant (Naff and Crum, 1999; Ritz, 2009; Vandenabeele, 2009; Zhu and Wu, 2016; Lim et al., 2022; Thuy and Phinaitrup, 2023).



2.2 Innovative behavior and public service motivation

Janssen (2000) defined innovative behavior as a complex behavior that includes the generation, promotion, and idealization of ideas, specifically focusing on the individual creation of novel and useful ideas in the workplace across various domains. Innovation goes beyond performing tasks in a routine manner according to standard business procedures. It is an activity that voluntarily improves work methods, incorporates new technologies, views phenomena from a different perspective, and attempts to solve problems through new ideas (Woods et al., 2018). Furthermore, it is a continuous effort to spread experience and change fundamental work methods and systems (Scott and Bruce, 1994).

Innovative behavior is regarded as an important form of capital that enables an organization to effectively achieve its goals (Kanter, 1983; West and Far, 1990; Yuan and Woodman, 2010). In general, public organizations are not considered innovative because they do not operate within a market mechanism and are characterized by excessive rules and controls that constrain the innovative behavior of public servants (Miao et al., 2018). However, there has been recent emphasis on innovation that aims to improve efficiency and performance in the public sector (Fernandez and Moldogaziev, 2013; Waheed et al., 2017; Park and Yun, 2022).

While various factors, including organizational culture and climate, influence an individual’s innovation behavior, the psychological aspect of intrinsic motivation has been emphasized as an antecedent of innovative behavior (Yuan and Woodman, 2010). Given that innovation involves changing both the way people do things and the processes themselves, public sector employees are agents who facilitate and implement the innovative process (Nguyen et al., 2023). In public organizations, the outcome of innovation is an increase in the quality of public services, which benefits citizens. Public servants’ motivation to enhance the quality of their lives is a precondition for innovative behavior in public organizations.

The positive impact of intrinsic motivation on innovative or creative behavior has been well-documented in organizational studies (Liu et al., 2016; Fischer et al., 2019). Intrinsically motivated individuals tend to be curious, which facilitates creative ideas when they are at work (Devloo et al., 2015). In addition to intrinsic motivation, extrinsic motivation contributes to innovative or creative performance in organizations (Chen et al., 2010). For instance, extrinsic or monetary rewards are widely utilized as incentives for employees to promote innovative behavior in private-sector organizations.

As a type of motivation, PSM is understudied in the psychology or management domains, but it is regarded as a driving force that enables individuals to produce positive outcomes in public-sector organizations (Perry and Vandenabeele, 2015; Ritz et al., 2016). PSM is an important psychological resource that drives innovative behavior in public organizations, and it is an important factor in organizational innovative behavior because members of public organizations are motivated by the ideal of serving the public interest and are committed to serving the people rather than monetary rewards. One of the most important factors in innovative behavior is the voluntary participation of organizational members. This indicates that innovative behavior is driven by individuals’ attitudes, psychology, and motivation, which are intrinsic to the organization, rather than by external rewards and control.

Perry and Wise (1990) propose that PSM encompasses three distinct motives: rational, normative, and affective. The rational motive entails individuals’ aspiration to engage in the policymaking process, prioritizing societal or communal interests over personal gain, contrary to the assumptions of economic theory. Normative motive involves a desire to advance the common good and fulfill civic duties as a citizen. Affective motive reflects a commitment to government programs driven by a conviction of their societal significance, accompanied by feelings of empathy and affection toward others. These three motives, integral to PSM, are closely linked to intrinsic motivation (Jung et al., 2018).

The measurement of PSM relies on four sub-elements that mirror these motives. Rational motive is gaged by the inclination to participate in policymaking and attraction toward attraction to policymaking (APM), while normative motive is assessed through commitment to public interest (CPI), indicating the extent to which individuals strive for the common good. Affective motive is measured through compassion (COM) and self-sacrifice (SS) (Perry, 2000). Since the sub-dimensions of PSM overlap with characteristics of intrinsic motivation, some scholars contend that PSM constitutes a form of intrinsic motivation (e.g., Crewson, 1997; Houston, 2000).

Despite similarities, some scholars distinguish between PSM and intrinsic motivation (Paarlberg and Lavigna, 2009; Bozeman and Su, 2015). PSM tends to be more altruistic, driving individuals to perform challenging tasks not solely for personal enjoyment but for the benefit of society and communities. Consequently, individuals with high PSM levels are inclined to invest extra effort in achieving outcomes that hold meaning and significance for society and others (Perry and Hondeghem, 2008; Ki, 2021). Rafique et al. (2023) identified correlations between PSM sub-dimensions and innovative behaviors within the Pakistani context. Thus, public service-motivated individuals consistently approach problem-solving from a citizen’s perspective, striving to ensure that public services are delivered in an innovative manner that is both convenient and efficient for citizens.

In addition, innovative behavior can be explained by PSM because this type of motivation is based on self-sacrifice, aims to realize the public good, and drives proactive and active behavior. Given that innovative behavior involves trying to solve problems through new ideas beyond routine work procedures and taking the risk of failure, it is difficult to achieve without an active and positive psychological state and motivation to accept the risk of failure. Therefore, PSM serves as a key driver of innovative behavior because individuals motivated by public service values are more likely to engage in activities that foster organizational innovation.

While the nexus between PSM and innovative behavior has not been comprehensively explored, recent studies have suggested a significant positive relationship. Employees with high PSM may be more inclined to engage in innovative behaviors, as they align with their intrinsic motivation to serve public goods and improve public welfare (Miao et al., 2018; Lee et al., 2020). For instance, Vuong (2023) found that civil servants with high levels of PSM tended to exhibit innovative work behavior in Vietnamese local governments. Khan and Burdey (2021) and Suryani et al. (2023) discovered that individuals motivated by public service are inclined to exhibit innovative behaviors in the workplaces in Pakistan.

Self-determination theory (SDT), proposed by Deci and Ryan (1985), explains PSM can be a potent intrinsic motivator for individuals in the public sector. PSM, characterized by an altruistic desire to serve the public and contribute to society, aligns with the principles of SDT (autonomy, competence, and relatedness). Specifically, PSM fulfills the need for autonomy (engaging in work that feels personally meaningful), competence (feeling effective in contributing to public good), and relatedness (connecting with societal values and the community) (Corduneanu et al., 2020). These alignments suggest that civil servants with high PSM are motivated to serve the public good. Therefore, they will likely engage in proactive behaviors, seeking new and creative work processes to deliver public service efficiently and effectively to citizens.

 H1: Public service motivation is positively related to innovative behavior.





2.3 Mediating effect of organizational commitment

Organizational commitment, as defined by Meyer and Allen (1991), encompasses an employee’s psychological attachment and loyalty toward their organization, highlighting its complex and multifaceted nature. It encompasses affective commitment (emotional attachment to the organization), continuance commitment (perceived cost of leaving the organization), and normative commitment (sense of obligation to remain with the organization). Although organizational commitment is a multidimensional construct, these three dimensions are not mutually exclusive (Camilleri and Van Der Heijden, 2007).

While PSM and organizational commitment exhibit mutual interdependence, it is more logically argued that PSM serves as an antecedent of organizational commitment within public organizations (Vandenabeele, 2009). As previously noted, there are three dimensions comprising the concept of organizational commitment. Normative commitment pertains to an obligation-based loyalty to the organization (Allen and Meyer, 1990). Public service-motivated individuals entering and working in the public sector strongly embrace the values and goals of public service for the betterment of the public good (Witesman and Walters, 2013). The alignment between individuals and the organization in public services enables employees to uphold the obligations expected by the organization. Adherence to norms and values can serve as a fulfilling motivation for public servants (Andersen et al., 2013). Normative commitment acts as a cohesive force between public service-motivated employees and value-oriented behaviors within public organizations. Consequently, public employees, guided by normative and value-oriented attitudes, endeavor to enhance society by refining and improving the process through which public services are delivered.

Affective commitment refers to emotional attachment to the organization, where organizational members identify themselves with the organization, leading to enjoyment of tasks within the organization (Allen and Meyer, 1990). Public service-motivate individuals identify themselves with public services, fostering a public service identity (Bednarczuk, 2018). Individuals with a high level of affective commitment, or public service identification, tend to derive satisfaction from their tasks and actively engage in them, thereby enhancing organizational performance. Increased identification with the public service organization correlates with a higher likelihood of employees making significant personal investments in the organization and actively engaging in actions that contribute positively to its success (Miao et al., 2019).

Continuance commitment can be defined as “a desire to maintain organizational membership” (Porter et al., 1974:604). People with this type of commitment and PSM typically internalize the values of public services through the socialization process during their tenure in public organizations. Empirical evidence supports that organizational members with a high level of PSM exhibit a low intention to turnover (Campbell and Im, 2016; Shim et al., 2017; Jia et al., 2022). In other words, low turnover intention indicates high continuance commitment. As a result, employees with high continuance commitment are presumed to engage in innovative behaviors to address imminent challenges, staying with the organization to contribute to its performance and sustainability.

According to social exchange theory, relationships within organizations are driven by the reciprocal exchange of resources, benefits, and rewards between individuals and the organization (Cropanzano and Mitchell, 2005; Blau, 2017). Employees with high levels of PSM are motivated by altruistic values and a desire to contribute to the public good. The initial step in this reciprocal relationship is catalyzed by employees’ perception that their altruistic efforts and motivations are recognized and supported by the organization. Next, committed employees are more likely to take initiative, propose new ideas, and implement changes that align with organizational goals, viewing innovation as a way to give back to the organization and further its mission. As a result, organizational commitment mediates the relationship between PSM and innovative behavior by acting as the mechanism through which the social exchange process translates intrinsic motivation (stemming from PSM) into actions that benefit the organization (innovative behavior). The stronger the commitment, the more likely employees are to engage in innovative activities, as they feel an emotional and psychological investment in the organization’s success (Mowday et al., 1979; Wright and Pandey, 2008). Specifically, Vandenabeele (2009) empirically found that PSM is linked to performance exhibiting a high correlation with innovative behavior mediated by organizational commitment.

Consequently, the positive influence of PSM on innovative behavior is mediated by the degree of an employee’s commitment to the organization, as stronger commitment may lead to greater involvement in innovative activities. Accordingly, we hypothesize that:


H2: Organizational commitment mediates the effect of public service motivation on innovative behavior.
 



2.4 Moderating effect of perceived innovative culture

Organizational culture refers to a “complex set of values, beliefs, assumptions, and symbols that define the way in which a firm conducts its business” (Barney, 1986, p. 657). Culture is a collective context, such as an institution, that guides organizational members’ behaviors and choices. Within this context, individuals internalize and learn shared cultural values to sustain in-group homogeneity (Wilkins and Ouchi, 1983; Büschgens et al., 2013). When innovation is a shared value within an organization, it fosters an perceived innovative culture and actively motivates its members to innovate in terms of both willingness and behavior.

The influence of organizational culture, specifically perceived innovative culture, on employee behavior is well-established in organizational psychology. An perceived innovative culture characterized by support for creativity, tolerance of risk, and openness to new ideas is considered crucial for fostering innovation within organizations (Martins and Terblanche, 2003). A group with a collective organizational culture of innovation will serve as a catalyst to enhance the level of innovative behavior and its relationship with other factors influencing innovation compared to a group lacking such a culture.

The moderating role of perceived innovative culture in the relationship between PSM, organizational commitment, and innovative behavior is rooted in fit theory (Kristof, 1996). According to this perspective, the congruence between an individual’s values (such as those associated with PSM) and the organizational environment (such as an perceived innovative culture) enhances the likelihood of certain behaviors, including innovation (Schneider, 1987; Chatman, 1989). Thus, perceived innovative culture may amplify or mitigate the effects of PSM and organizational commitment on innovative behavior.

The alignment between PSM and an perceived innovative culture arises because individuals with a high level of PSM are often intrinsically motivated to achieve outcomes that benefit the public and seek out creative ways to overcome barriers to public service delivery. An organizational culture that values and supports innovation can amplify the impact of PSM by providing the resources, support, and recognition needed to transform creative ideas into tangible improvements in public services. Thus, when PSM and an innovative organizational culture coexist, the organization is more likely to foster a proactive and creative workforce dedicated to public service excellence.

Also, the link between organizational commitment and innovation behavior is grounded in the idea that committed employees are more likely to engage in behaviors that go beyond their basic job requirements, including innovative behavior. This is because committed employees have a stronger desire to contribute to the organization’s success and are more willing to engage in risk-taking and experimentation, which are essential for innovation. Furthermore, committed employees are likely to have a deeper understanding of the organization’s goals and challenges, enabling them to identify opportunities for innovation that align with organizational objectives.

Hence, the presence of an perceived innovative culture within an organization strengthens the relationship between PSM, organizational commitment, and innovative behavior, creating an environment more conducive to innovation.

Accordingly, Hypothesis 3-1 states that an perceived innovative culture influences how PSM translates into organizational commitment, potentially enhancing the alignment between personal values and organizational objectives. Hypothesis 3-2 implies that the impact of organizational commitment on innovative behavior varies depending on the level of perceived innovative culture, with a stronger culture likely to enhance the commitment-behavior link. Finally, hypothesis 3-3 suggests that perceived innovative culture within an organization can moderate the relationship between PSM and innovative behavior.


H3: Perceived innovative culture moderates the relationships among PSM, organizational commitment, and innovative behavior.

H3-1: Perceived innovative culture moderates the relationship between PSM and organizational commitment.

H3-2: Perceived innovative culture moderates the relationship between organizational commitment and innovative behavior.

H3-3: Perceived innovative culture moderates the relationship between PSM and innovative behavior.
 




3 Methods


3.1 Sampling and data collection

The survey in this study targeted public servants within the central government of the Republic of Korea. Due to the challenge of obtaining a comprehensive sampling frame of all government agency employees in Korea, we utilized two sources for sampling: an online panel pool and a list of employees from the Ministry of the Interior and Safety (MOIS). The online panel pool, owned by Mbrane Public, a reputable research company in Korea, comprises approximately 1.5 million individuals as of May 2022. We distributed an email containing a web survey instrument and sent text messages requesting participation to all 6,333 panelists who identified their occupation as “public servant in a centralized administrative organization.” Ultimately, 714 respondents out of the 6,333 panelists participated in the web survey, resulting in a survey participation rate of 11.3%.

However, due to the insufficient sample size to meet our target, we extended the survey to include public employees in the central government through the MOIS. A cooperation letter containing the survey URL was issued to 3,845 employees working in the MOIS headquarters and agencies, with 307 employees participating in the survey, yielding a response rate of 8.0%. The combined response rate for both surveys was 10.0%. Data collection took place from May 24 to June 5, 2022, and was conducted by Mbrane Public. To analyze the survey data and test the proposed hypotheses, structural equation modeling (SEM) was employed.



3.2 Measures


3.2.1 Public service motivation

PSM was measured using four survey items from PSM measurement instruments suggested by Kim (2009). The four items include: ‘Meaningful public service is very important to me’ (Commitment to the public interest dimension), ‘I am interested in making public programs that are beneficial for my country I belong to’ (Attraction to policymaking dimension), ‘I feel sympathetic to the plight of the underprivileged’ (Compassion dimension), and ‘I am prepared to make enormous sacrifices for the good of society’ (Self-sacrifice dimension). The reliability of the survey items, as measured by Cronbach’s α, was 0.80.



3.2.2 Perceived innovative culture

Perceived innovative culture was measured using two survey items modified from Cameron and Quinn’s (1999) Competing Values Framework Scale. The two survey items include ‘My organization emphasizes innovation and creativity,’ and ‘My organization takes into account employees’ insights to resolve the challenges’ The value of Cronbach’s α of the scale was 0.81. These two items were incorporated into a single metric variable. We transformed the variable into a non-metric variable and dichotomized it into high- and low-innovation culture groups based on the average value.



3.2.3 Organizational commitment

Organizational commitment was evaluated using four modified survey items referenced from Allen and Meyer (1990). The four survey items are: “I feel a strong sense of belonging to my organization’ (Affective commitment dimension), I feel proud of belonging to my organization’ (Affective commitment dimension), ‘I am willing to work additionally if my organization wants’(Normative commitment dimension), and ‘I have never thought about leaving this organization’(Continuance commitment dimension). The reliability of the items in this study was indicated by a Cronbach’s α value of 0.81.



3.2.4 Innovative behavior

Innovative behavior was assessed using three modified survey items developed by Scott and Bruce (1994). The three items include: ‘I frequently generate creative ideas,’ and ‘I try to develop new ideas to solve problems at work,’ ‘I do my best to revamp the irrational status quo.’ The Cronbach’s α value of the scale was 0.86.



3.2.5 Control variables

We include employee gender (1: male, 0: female), education level (1: graduate degree, 0: undergraduate degree), and job tenure (0–38 years) as control variables that may affect innovative behavior in the model. All the variables except the control variables were scored on a five-point Likert scale. The sample consists of 562 males (55.0%) and 459 females (45.0%). In terms of education, 327 individuals are graduates (31.7%), and the majority, 697, have an undergraduate level of education or less (68.3%). Regarding job tenure, the sample is divided among those with less than 2 years (109 individuals, 10.7%), 2–6 years (276 individuals, 27.0%), 6–10 years (188 individuals, 18.4%), 11–20 years (261 individuals, 25.6%), and more than 20 years (187 individuals, 18.3%).





4 Analytical results


4.1 Reliability and validity

The factor loadings of the measurement items demonstrated sufficient representation of their respective constructs. Both the overall Cronbach’s α value and those of all constructs exceeded 0.8, exceeding the established threshold of 0.70 (Kline, 2016). Convergent and discriminant validity were assessed to ensure the convergence of multiple indicators within the same construct and the distinctiveness of the indicators across different constructs (Neuman, 2011). The evaluation of convergent validity relies on average variance extracted (AVE) and composite reliability (CR). As presented in Table 3, the CR values exceeded 0.8 and the AVE values exceeded 0.6, meeting the criteria for sufficient convergent validity.



TABLE 3 Reliability of the constructs.
[image: Table displaying variables with items, factor loading, CR (Composite Reliability), AVE (Average Variance Extracted), and Cronbach’s alpha. Variables: Public service motivation, organizational commitment, innovative behavior, perceived innovative culture. Factor loadings range from 0.621 to 0.923, with significant values marked by three asterisks. CR values range from 0.824 to 0.871. AVE values range from 0.702 to 0.809. Cronbach's alpha values range from 0.803 to 0.861. Significance is indicated by "***p<0.001".]

For discriminant validity, a comparison was made between correlation coefficients of the three latent variables and the square root values of their respective AVE. According to the established criterion, discriminant validity was affirmed if the square root values of AVE surpass the correlation coefficients. The results in Table 4 indicate that the square root values of the AVE for all four latent variables consistently exceeded the correlation coefficients among the variables, confirming the model’s satisfactory discriminant validity.



TABLE 4 Correlation coefficients and discriminant validity.
[image: Table displaying correlations among variables such as PSM, OC, IB, PC, Gender, Work Year, and Education. Diagonal shows square root AVE values. Significant correlations are indicated with asterisks: *, ***, for p < 0.05 and p < 0.001, respectively.]



4.2 Common method variance

To check for common method bias, we followed Podsakoff et al. (2003) and applied Harman’s one-factor technique. Harman’s one-factor analytical results identified the variance of the first factor as 38.44%, which was less than 50%, indicating that common-source bias was not a serious concern in our data. Additionally, the Heterotrait-Monotrait (HTMT) ratios for our study ranged from 0.33 to 0.598, effectively confirming the discriminant validity of the constructs. Since all HTMT values are significantly below the conventional thresholds of 0.85, it is clear that the constructs are distinct and measure separate phenomena (Henseler et al., 2015). This is a crucial validation point, particularly in addressing potential concerns related to common method variance.



4.3 Confirmatory factor analysis

Confirmatory factor analysis (CFA) was conducted to identify the optimal model through multiple confirmatory factor comparisons. As depicted in Table 5, the model fit least favorably when all factors were combined into a single factor ([image: Chi-squared symbol followed by squared, an equal sign.] 2343.765, df = 65, CFI = 0.608, TLI = 0.530, RMSEA = 0.185, SRMR = 0.110). The most suitable model was determined to be the four-factor model, demonstrating a good fit to the data ([image: The image shows the symbol "chi-squared," represented by the lowercase Greek letter chi followed by the superscript number two.]= 327.478, df = 59, CFI = 0.954, TLI = 0.939, RMSEA = 0.067, SRMR = 0.050). Significantly, the proposed four factor-model outperformed the three-factor model, as evidenced by Δ[image: Chi squared symbol, represented by the Greek letter chi followed by a superscript two.](3) = 485.146, p < 0.001.



TABLE 5 Confirmatory factor analysis.
[image: A table comparing several factor models with columns for Chi-squared (χ²), degrees of freedom (df), Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), Root Mean Square Error of Approximation (RMSEA), and Standardized Root Mean Square Residual (SRMR). The four-factor model has the lowest χ² value and highest CFI and TLI values, indicating a better fit compared to the one-factor model, which has the highest χ² and lowest fit indices.]



4.4 Hypothesis testing


4.4.1 Main effects

Structural equation modeling revealed a favorable fit to the data ([image: Chi squared symbol, denoted by the Greek letter chi followed by a superscript two.] = 271.19, df = 67, CFI = 0.960, TLI = 0.947, RMSEA = 0.055, SRMR = 0.069). As illustrated in Figure 2 and Table 6, PSM exhibited a positive relationship with organizational commitment (β = 0.658, p < 0.001), and was also positively associated with innovative behavior (β = 0.433, p < 0.001), supporting our hypotheses. Contrary to our expectations, however, organizational commitment did not emerge as a predictor of innovative behavior (β = 0.110, p > 0.05).

[image: Diagram illustrating a structural equation model with paths from PSM to Organizational Commitment and Innovative Behavior. Path coefficients are 0.658 from PSM to Organizational Commitment, 0.110 from Organizational Commitment to Innovative Behavior, and 0.433 from PSM to Innovative Behavior. Additional paths to Innovative Behavior include coefficients of 0.129 for Gender, 0.071 for Education, and 0.115 for Working Years. Fit indices are provided below the diagram.]

FIGURE 2
 Path coefficients of the proposed model.




TABLE 6 Main effects of the proposed model.
[image: Table displaying the results of a statistical analysis, showing direct paths, coefficients, standard errors, and confidence intervals. Significant paths include PSM to OC (0.658***), PSM to IB (0.433***), Gender to IB (0.129***), and Working year to IB (0.115***). Significance levels are noted as *p<0.05 and ***p<0.001.]

Regarding the control variables, gender demonstrated a positive association with innovative behavior, indicating that male employees were more inclined to be innovative than their female counterparts. Education was found to be linked to innovative behavior, suggesting that employees with graduate degrees are more likely to innovate than those with undergraduate degrees. In addition, job tenure displayed a positive association with innovative behavior in public organizations, which supports that Woods et al. (2018)‘s findings that employees’ organizational tenure has a pivotal role of innovative work behavior.



4.4.2 Mediation effect

To examine the mediation effect, we performed bootstrap resampling with 5,000 replications. The bootstrap analysis in Table 7, revealed that the mediation effect value of organizational commitment between PSM and innovative behavior was 0.08, with a 95% confidence interval of [−0.009, 00172], which includes 0, indicating the absence of a mediating effect of organizational commitment in the model, contrary to our hypothesis. In this causal path, the direct effect was 0.48 and the indirect effect was 0.08, and the total effect was thus 0.56. This finding indicates that most of the effect can be attributed to the direct relationship between PSM and innovative behavior.



TABLE 7 Analytical results of bootstrap resampling for mediation (replication = 5,000).
[image: Table showing mediation analysis results. Under mediation, PSM to OC to IB has an estimate of 0.080, S.E. of 0.045, CI of -0.009 to 0.172. Total effect: estimate 0.560, S.E. 0.049, CI 0.463 to 0.656. Direct effect: estimate 0.480, S.E. 0.072, CI 0.339 to 0.621. Indirect effect: estimate 0.080, S.E. 0.045, CI -0.009 to 0.172.]



4.4.3 Moderating effects

To examine the moderating effect of perceived innovative culture, we conducted separate structural equation modeling for the high and low innovation groups. Table 8 presents the coefficients for all paths in both groups. The effect value of PSM on organizational commitment for the high innovation group was 0.832 (p < 0.001), while that for the low innovation group was 0.557 (p < 0.001). However, it remains uncertain whether the coefficient of the high innovation group differs significantly from that of the low innovation group.



TABLE 8 Group analysis for moderation effects.
[image: Table displaying statistical results comparing high and low innovation groups across different paths. The paths are PSM to OC, OC to IB, and PSM to IB. High innovation group shows significant positive effects in all paths. Low innovation group shows a significant positive effect in PSM to OC and PSM to IB, but not in OC to IB. Unconstrained and constrained models display chi-square values and degrees of freedom for comparison. Significance levels are indicated by asterisks.]

To test the significance of the difference between the two coefficients, the unconstrained model was compared with the constrained model while holding the effects of PSM on organizational commitment equal. The chi-square difference value, [image: Chi-squared test statistic notation, chi-squared symbol followed by a superscript two and parentheses enclosing the number one.]between the unconstrained ([image: Mathematical expression showing "x squared".] = 361.66, df = 150) and constrained ([image: Mathematical notation showing "x squared".] = 373.27, df = 151) models was 11.61, exceeding the critical value of 3.84 at the 0.05 significance level. This indicates a moderating effect, suggesting that the effect of PSM on organizational commitment is significantly higher for the high-innovation group than for the low-innovation group.

For the causal path between organizational commitment and innovative behavior, the effect of organizational commitment on innovative behavior for the high innovation culture group was positive and statistically significant (β = 0.219, p < 0.01), but that of its counterpart was not statistically significant. The chi-square difference value, [image: Chi-squared distribution with one degree of freedom, denoted as χ squared (1).]between the unconstrained ([image: Greek letter chi followed by a superscript two, representing chi-squared.] = 361.66, df = 150) and constrained ([image: Chi squared symbol, represented as a lowercase Greek letter chi followed by a superscripted two.] = 367.31, df = 151) models was 5.65, indicating that the effect for the high innovation group is significantly different from that for the low innovation group—that is, there is a moderating effect.

For the effect of PSM on innovative behavior, the chi-square difference value, [image: The expression shows the chi-squared symbol squared, followed by a subscript one in parentheses, with a comma after it.] between the unconstrained and constrained models was 3.51, which is less than the critical value of 3.84. This finding demonstrates that perceived innovative culture has no moderating effect.





5 Discussion and implications


5.1 Discussion

The results offer significant insight into the dynamics of innovative behavior within public organizations. The acceptance of Hypothesis 1 confirms that PSM is positively related to innovative behavior. This finding aligns with the existing literature, suggesting that employees motivated by a desire to serve the public are more inclined to engage in innovative activities aimed at making citizens more comfortable with public services (Miao et al., 2018; Lee et al., 2020; Nguyen et al., 2023). This relationship underscores the importance of intrinsic motivation in fostering an environment conducive to innovation, particularly in the public sector.

The non-acceptance of Hypothesis 2 suggests that organizational commitment may not play the hypothesized mediating role in the relationship between PSM and innovative behavior. This could indicate that the direct influence of PSM on innovative behavior is not significantly channeled through organizational commitment. This finding suggests that PSM directly influences innovative behavior without mediation through organizational commitment, perhaps implying that the intrinsic motivation provided by PSM is sufficient to drive innovative behavior independently. Alternatively, the nature of public sector work, with its complex regulations and bureaucratic constraints, might limit the extent to which individual commitment can translate into observable innovative outcomes (Demircioglu and Audretsch, 2017; Acar et al., 2018).

The acceptance of Hypotheses 3–1 and 3–2 with positive moderation underscores the significant role of perceived innovative culture in enhancing the relationships between PSM and organizational commitment (H3-1) and between organizational commitment and innovative behavior (H3-2). This indicates that in environments where innovation is culturally valued and nurtured, employees with high PSM are likely to develop stronger organizational commitment, which in turn, more effectively translates into innovative behavior. This result highlights the pivotal role of an innovative organizational culture in leveraging employee motivation and commitment toward fostering innovation (Lukoto and Chan, 2016; Li and Liu, 2022; Pradana et al., 2022).

The finding that Hypothesis 3-3, positing that perceived innovative culture moderates the relationship between PSM and innovative behavior, is not supported prompts several possible explanations. This outcome suggests that the influence of an innovative organizational culture may not be as pivotal in moderating the impact of PSM on innovative behavior as initially theorized.

The results offer significant insight into the dynamics of innovative behavior within public organizations. The hypothesis 1 was supported. It confirms that PSM is positively related to innovative behavior. This finding aligns with the existing literature, suggesting that employees motivated by a desire to serve the public are more inclined to engage in innovative activities aimed at making citizens more comfortable with public services (Miao et al., 2018; Lee et al., 2020; Nguyen et al., 2023). This relationship underscores the importance of intrinsic motivation in fostering an environment conducive to innovation, particularly in the public sector.

The hypothesis 2 was not supported. It suggests that organizational commitment may not play the hypothesized mediating role in the relationship between PSM and innovative behavior. This could indicate that the direct influence of PSM on innovative behavior is not significantly channeled through organizational commitment. This finding suggests that PSM directly influences innovative behavior without mediation through organizational commitment, perhaps implying that the intrinsic motivation provided by PSM is sufficient to drive innovative behavior independently. Alternatively, the nature of public sector work, with its complex regulations and bureaucratic constraints, might limit the extent to which individual commitment can translate into observable innovative outcomes (Demircioglu and Audretsch, 2017; Acar et al., 2018). Given the limited research on this relationship, further investigation is necessary across different sociocultural and methodological contexts.

The hypotheses 3–1 and 3–2 were supported; positive moderation underscores the significant role of perceived innovative culture in enhancing the relationships between PSM and organizational commitment (H3-1) and between organizational commitment and innovative behavior (H3-2). This indicates that in environments where innovation is culturally valued and nurtured, employees with a high level of PSM are likely to develop stronger organizational commitment, which in turn, more effectively translates into innovative behavior. This result highlights the pivotal role of an innovative organizational culture in leveraging employee motivation and commitment toward fostering innovation (Lukoto and Chan, 2016; Li and Liu, 2022; Pradana et al., 2022).

The finding that hypothesis 3-3, positing that perceived innovative culture moderates the relationship between PSM and innovative behavior, is not supported prompts several possible explanations. This outcome suggests that the influence of an innovative organizational culture may not be as pivotal in moderating the impact of PSM on innovative behavior as initially theorized.

One possible explanation for this result could be the inherent strength of PSM itself. Individuals with high PSM may be intrinsically motivated to innovate, regardless of organizational culture. This aligns with one of the core principles of PSM that individuals are driven by a commitment to the public good and societal values, potentially overshadowing environmental factors like organizational culture (Perry and Vandenabeele, 2015).



5.2 Implications


5.2.1 Theoretical implications

The study’s findings on the interplay between PSM, organizational commitment, innovative behavior, and the role of perceived innovative culture within public organizations offer several potential contributions to the literature of organizational psychology. These contributions revolve around understanding how individual motivations and organizational factors interact to influence behavior in workplace settings, particularly in the context of fostering innovation. Here are some possible contributions.

First, the direct relationship between PSM and innovative behavior is in line with self-determination theory, which emphasizes the importance of intrinsic motivation in driving workplace behavior (Klaeijsen et al., 2018; Ryan and Deci, 2020). This finding contributes to organizational psychology by providing empirical support for theories that emphasize the role of intrinsic factors, such as a sense of purpose or a desire to contribute to the public good, in motivating behavior beyond extrinsic rewards or formal organizational structures (Reiss, 2012; Kuvaas et al., 2017).

Second, the findings related to the moderating role of perceived innovative culture in enhancing the relationship between PSM and organizational commitment and between organizational commitment and innovative behavior contribute to organizational culture theories. They highlight the importance of alignment between individual motivations, organizational commitment, and the broader cultural context in facilitating innovative behaviors. This aligns with and expands upon person-organization fit theory, providing a view of how culture interacts with individual and organizational-level factors to support or hinder innovation (Goldberg et al., 2015; Lau et al., 2017; Chen et al., 2018).

Third, the study reveals a direct relationship between PSM and innovative behavior in public organizations, challenging the conventional roles of organizational commitment and culture as mediators and moderators. Organizational commitment is based on extrinsic rewards within an organization. However, since PSM is based on intrinsic rewards and operates through a passion for serving the public interest, it can lead to innovative behavior even in the absence of a strong connection to rewards, especially in public organizations. Therefore, self- determination theory can account for this relationship, suggesting that the dynamics of intrinsic motivation play a significant role. In conclusion, within public organizations, it is posited that the motivation driving innovation is more strongly associated with PSM than with organizational commitment (Rosa et al., 2020).

Lastly, we discovered that although organizational culture is an important factor, as demonstrated in previous studies (Naveed et al., 2022; Pradana et al., 2022; Budur et al., 2024), its moderating role of organizational culture is not uniformly influenced and varies depending on other individual characteristics, including commitment or motivation. Furthermore, the lack of a significant moderating effect of perceived innovative culture on the PSM-innovative behavior link indicates that the powerful drive of PSM may transcend organizational cultural influences. These findings underscore PSM’s potent and independent role in fostering innovation within the public sector, highlighting the need for further exploration into how motivational dynamics operate in contexts where public service and innovation intersect, without necessarily relying on organizational commitment or culture to facilitate this process.



5.2.2 Practical implications

From a practical standpoint, this study offers actionable strategies for public sector organizations to foster innovation.

First, by recognizing the link between PSM and innovation, public organizations should develop strategies to attract and retain individuals with high PSM. This could involve highlighting service-oriented values in recruitment and promoting a culture that values public service. Although we focused on innovative behavior, PSM has been identified as playing a role in positive outcomes such as job satisfaction, organizational citizenship behavior, and performance within organizations (Ritz et al., 2016). PSM serves as motivation not only for civil servants but also for citizens and employees in private companies. It is widely acknowledged that training programs can cultivate PSM in public organizations. From an innovative standpoint, emphasizing public values and a sense of community through training programs in an organization can directly or indirectly inculcate this motivation within the workforce, thus fostering innovative behavior to enhance public services for citizens.

Second, the role of perceived innovative culture as a catalyst for innovation underscores the necessity for organizations to deliberately foster such a culture. It is critical to create an environment that not only encourages creativity and risk-taking but also deeply values and supports PSM and organizational commitment. Employees are pivotal in driving organizational innovation, crucial for maintaining a competitive advantage and ensuring long-term sustainability (Borins, 2002). Consequently, cultivating a workplace culture or climate that actively encourages employees to embrace and demonstrate innovative behaviors is increasingly becoming an essential strategic approach for organizations (Guo et al., 2023).

Third, the moderating effect of perceived innovative culture on the PSM-commitment relationship implies a need to balance flexibility and innovation with stability and commitment. Organizations should strive for a culture that simultaneously promotes innovation and values the stability brought by committed employees.

In conclusion, this research offers both theoretical and practical insights, enhancing the understanding of how PSM, organizational commitment, and perceived innovative culture interact to drive innovation in the public sector. This underscores the need for a holistic approach to managing public sector organizations, in which individual motivations and organizational culture are aligned to foster innovative behaviors.





6 Conclusion

This study seeks to deepen our understanding of the relationships among PSM, organizational commitment, perceived innovative culture, and innovative behavior in public sector organizations. It illuminates how these factors interact and influence each other, contributing significantly to the body of knowledge in organizational psychology and public administration. These findings underscore the pivotal role of PSM in fostering innovative behavior. Furthermore, this study highlights the critical moderating role of perceived innovative culture in this dynamic. This understanding is invaluable for public-sector organizations striving to enhance innovation and adaptability in a rapidly changing global environment.

However, this study has some limitations that should be acknowledged as opportunities for future research. This study’s findings are based on a specific demographic and institutional context, which may limit their generalizability. Different public sector environments, cultural contexts, and organizational structures might yield different results. While this study examined perceived innovative culture as a moderating factor, the multifaceted nature of culture suggests that other cultural elements could influence the observed relationships. Further research could explore additional cultural dimensions and their interplay with PSM and innovative behavior. Other variables not considered in this study may influence innovative behavior in public organizations, such as personal values, leadership styles, policy environments, or external societal pressures (Borins, 2002; Purc and Laguna, 2019). A shortened version of measures was utilized for PSM, organizational commitment, and innovative behavior in this study, potentially compromising the validity of the constructs. Future research should replicate using a full scale of measurement for those variables.

In conclusion, while this study contributes to a valuable understanding of the factors driving innovative behavior in public organizations, it highlights the need for continued exploration in this field. Future research should build on these findings, explore new contexts and incorporate diverse methodologies to further our understanding of innovation in the public sector.
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Leveraging the trait activation theory, the study constructs a model featuring moderated chain mediation to explore how perceived overqualification influences employee innovation performance. After conducting two surveys with Chinese employees, this study collects 363 valid questionnaires. The findings reveal that perceived overqualification is positively related to employee innovation performance. Both self-oriented perfectionism and job crafting are partial mediators between perceived overqualification and innovation performance, and they collectively play a chain mediating role. Furthermore, independent self-construction positively moderates the link between perceived overqualification and self-oriented perfectionism, and informal status positively moderates the relationship between job crafting and employee innovation performance. Additionally, the indirect influence of perceived overqualification on employee innovation performance is moderated by independent self-construction and informal status. This study adds to the current body of literature on perceived overqualification and offers practical implications for organizations aiming to enhance innovation performance.
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1 Introduction

In recent years, various factors, such as the global economic recession, advancements in education, and a challenging employment landscape, have contributed to a scenario where numerous professionals' educational backgrounds, skills, and social experience surpass the demands of available positions. This phenomenon, widely observed in the global labor market, is collectively known as overqualification (Zhang et al., 2016). According to a report, nearly half of the worldwide workforce (47%) regards their qualifications as exceeding the requirements for their current positions, with particularly pronounced sentiments in China (84%) (Lin et al., 2017). Perceived overqualification is often associated with reduced job satisfaction and negative workplace behaviors (Cheng et al., 2020). However, it is noteworthy that, through specific mechanisms or within particular contexts, individuals with perceived overqualification can distinguish themselves within an organization and exhibit positive work behaviors (Zhang et al., 2021). Such behaviors prove advantageous for the organization's long-term development. Consequently, exploring how to leverage perceived overqualification to enhance employees' work output becomes imperative.

Prior research has generally ascertained that perceived overqualification yields more adverse employee effects. For instance, individuals harboring a perception of being overqualified tend to experience diminished job satisfaction, affective commitment, and other work attitudes (Lobene and Meade, 2013; Harari et al., 2017), leading to negative work behaviors such as job withdrawal, cyberloafing, and voluntary separation (Cheng et al., 2020; Zhang et al., 2020; Ma and Zhang, 2022). Recent research has begun shedding light on the positive aspects associated with perceived overqualification. For instance, Hu et al. (2015) found that employees who perceive themselves as overqualified tend to attribute higher importance to their tasks, which subsequently leads to increased levels of organizational citizenship behaviors. Deng et al. (2018) proposed that perceived overqualification can enhance employees' career commitment. Ma et al. (2020) posited that employees with elevated perceived overqualification often manifest higher levels of positive self-perceived resources, consequently displaying more favorable work behaviors. Despite these insights, a scarcity of empirical evidence regarding the positive effects of perceived overqualification persists (Dar and Rahman, 2020), impeding a comprehensive understanding of its overall impact. Innovation is a primary avenue for employees to cultivate core competitive advantages and actualize enhanced life value, representing a crucial manifestation of their work initiative. Despite existing attention to the influence of perceived overqualification on employee innovation (e.g., perceived overqualification is positively related to employee creativity; Liu and Wang, 2012), a study has yet to elucidate this relationship from a trait activation perspective. Innovation performance, delineating the cumulative outcomes of the employee innovation process, serves as a metric for gauging the results and effectiveness of their innovative activities (Mumford, 2000). Given the prevalence of the “underutilization of abilities” phenomenon in China, this study investigates the impact of perceived overqualification on employee innovation performance within the framework of trait activation theory in the context of Chinese management. The primary focus is to unveil the underlying mechanisms and boundary conditions associated with this indirect influence.

Perceived overqualification engenders a pervasive sense among employees that their skills and qualifications are underappreciated and underutilized, making them prone to negative emotions (Zhang et al., 2020). In psychology, it is a fundamental principle that individuals seek to maximize positive experiences and minimize negative ones (Alicke and Sedikides, 2009). When employees perceive themselves as overqualified, they may develop an intrinsic drive to prove their worth through superior performance. This intrinsic motivation can propel them to excel in their work, thereby enhancing their innovation performance. Consequently, self-oriented perfectionism, characterized by a strong motivation to pursue high standards and goals (Kim et al., 2022), is likely to serve as a bridge between perceived overqualification and employee innovation performance. Motivated by self-oriented perfectionism, employees channel their resources toward innovative endeavors and embrace job crafting behaviors involving transforming, designing, and enhancing job aspects to attain higher professional objectives. Throughout the job crafting process, employees continually improve their innovation abilities through learning and reflective summarization (Tims et al., 2014), resulting in an ultimately favorable impact on innovation performance. Furthermore, the influence of perceived overqualification on employees' self-oriented perfectionism exhibits variation based on individual characteristics. Those strongly inclined toward independent self-construction prioritize personal development and skill enhancement (Lacko et al., 2021), providing a foundation for generating self-oriented perfectionism. Additionally, the recognition and influence derived from informal status significantly contribute to employees' reassessment of their self-work and job crafting, thereby enhancing innovation performance (Wang and Lau, 2022). Consequently, independent self-construction and informal status play pivotal moderating roles in shaping the trajectory of employee innovation performance improvement.

In summary, the study endeavors to investigate the mechanisms and boundary conditions that underlie the impact of perceived overqualification on employee innovation performance. Firstly, the study scrutinizes the impact of perceived overqualification on employee innovation performance within the Chinese management context by applying the conservation of resource theory. Secondly, the research delves into the pathways of perceived overqualification in enhancing innovation performance, examining the dual perspectives of self-oriented perfectionism and job crafting. Thirdly, the study analyzes the moderating effects of independent self-construction and informal status in the relationship between perceived overqualification and innovation performance. Lastly, a moderated chain mediation model is proposed, systematically elucidating the influence mechanism and boundary conditions of perceived overqualification on employee innovation performance. This endeavor aims to broaden our understanding of the positive outcomes and mechanisms associated with perceived overqualification. Additionally, it aims to offer insights and recommendations for enterprises in guiding employees with a sense of overqualification to unleash their creative potential.



2 Theory and hypotheses


2.1 Employee perceived overqualification and innovation performance

Perceived overqualification pertains to an individual's belief that their education, experience, and skills surpass the requisites of their current job (Maynard et al., 2006), which essentially constitutes a subjective evaluation and feeling that the individual's abilities and quality are not optimally aligned with the job. The perception of perceived overqualification comprises two central elements. First is the condition of surplus qualification, evident as a directional “demand-ability” mismatch (Debus et al., 2020). Second, it involves employees' subjective awareness of the disparity between their qualifications and the job requirements. Employees frequently gauge their performance against their ideal self-image and the accomplishments of peers in analogous roles. This subjective comparison engenders personal cognition and elicits emotional responses from employees. Thus, perceived overqualification is rooted in objective overqualification rather than subjective overconfidence stemming from unwarranted beliefs.

Innovation performance denotes the systematic generation of innovative ideas and the implementation of inventive actions within the organizational context (Wang and Chen, 2022). This process facilitates employees in augmenting their intrinsic value, enabling them to navigate the dynamic organizational environment effectively. Successful innovation performance necessitates not only profound knowledge and exceptional skills but also the subjective initiative of employees. Initially, perceived overqualification propels employees to perceive routine tasks as inadequate for fulfilling their value pursuit. Consequently, they allocate time and effort toward seeking challenges and innovations to satisfy internal aspirations and augment their self-esteem, ultimately fostering innovation performance (Dar and Rahman, 2020). Moreover, employees with perceived overqualification consider their surplus knowledge and abilities valuable and scarce resources within the organization. Drawing from the conservation of resource theory (Hobfoll et al., 2018), employees who want to preserve and cultivate these advantageous resources will exert additional efforts to acquire new skills, initiate novel projects, and employ diverse strategies and methods in their work. This heightened engagement increases the likelihood of organizational innovation performance. Lastly, when employees perceive themselves as more competent than their peers, they exhibit heightened confidence. This confidence mitigates their fear of innovation failure, empowering them to explore novel approaches and thereby enhance innovation performance. Building upon these observations, we posit the subsequent hypotheses:

	Hypothesis 1 Perceived overqualification is positively related to employee innovation performance.



2.2 The mediating role of self-oriented perfectionism

Self-oriented perfectionism entails an individual's pursuit of high standards and goals, driven by intrinsic motivation to achieve perfection (Hewitt and Flett, 1991). It is associated with positive outcomes such as dedication and innovative behavior (Childs and Stoeber, 2010; Chang et al., 2016), emphasizing excellence and a zero-tolerance attitude toward imperfections (Otto et al., 2021). According to trait activation theory, individuals' traits are accentuated in specific motivational contexts, leading them to focus on situational factors aligned with their traits (Tett and Guterman, 2000). Compared to employees whose qualifications match their job requirements, those who perceive themselves as overqualified possess a unique advantage. When they recognize that their abilities exceed the demands of their current role, they proactively seek job opportunities that better align with their skills. Driven by a motivation to realize their full potential, they strive to perform their work perfectly, viewing it as an opportunity to showcase their capabilities. Therefore, this study suggests that employees with a strong perceived overqualification are likely to leverage their strengths fully, pursuing higher personal and work goals, thereby fostering self-oriented perfectionism.

Self-oriented perfectionism emphasizes employees' persistent pursuit of perfection, enabling them to actively cope with the pressure arising from job-role mismatches and demonstrate their problem-solving abilities. This, in turn, stimulates positive performance behaviors and enhances innovation performance. First, employees with self-oriented perfectionism exhibit higher work motivation and a stronger sense of efficacy (Kim et al., 2017). These personal resources facilitate the active exploration of new methods and solutions to overcome work obstacles, thereby increasing the likelihood of organizational innovation. Second, employees with high self-oriented perfectionism pursue excellence and perfection when setting and implementing work goals. During the execution of innovation strategies, they maintain this pursuit of perfection, setting higher standards and more stringent self-requirements, and integrating innovative ideas and technologies into their activities, thereby improving innovation performance. Building upon these analyses, we posit the following hypotheses:

	Hypothesis 2 Self-oriented perfectionism acts as a mediator linking perceived overqualification to employee innovation performance.



2.3 The mediating role of job crafting

Job crafting pertains to employees spontaneously reshaping their roles to better align with their abilities and interests (Dutton, 2001). Employees perceiving themselves as overqualified often demonstrate the capability to surpass job requirements, leading to a positive self-evaluation. However, the acknowledgment of employees' “positive selves” by leaders and colleagues is typically confined to the assessment of job duties. Consequently, the self-image of overqualified employees goes unrecognized in their current roles, motivating them to engage in job redesign efforts to uphold a positive self- perception (Lin et al., 2017). This motivation is highly likely to foster job-crafting behaviors. Therefore, job crafting, characterized as an active behavior optimizing the alignment between employees and their roles, should be considered an outcome of perceived overqualification.

Job crafting is an innovative learning process wherein employees reevaluate the significance of their jobs and redesign their content (Zhang and Parker, 2019), reflecting a series of behavioral manifestations to achieve superior job performance. Firstly, employees engaged in extensive job crafting exhibit heightened positivity toward their work, demonstrating proactive and adaptive behaviors (Petrou et al., 2012; Guo and Hou, 2022). This proactivity encourages them to seek opportunities for job breakthroughs or actively accept challenging tasks to implement job crafting (Kapica and Baka, 2021) and stimulate more innovative behavior. Secondly, job crafting grants employees greater autonomy and decision-making authority, stimulating their innovation awareness and motivating them to experiment with novel approaches and ideas, thereby enhancing innovation performance. Lastly, through job crafting, employees garner increased recognition from others, enhancing cooperative relationships and creating favorable conditions for implementing innovative behaviors (Erdogan et al., 2020). Furthermore, employees bolster their self-efficacy through learning and reflective thinking to summarize their work experience in the process of job crafting, enhancing their ability to implement innovative behaviors and ultimately improving their innovation performance. Building upon these observations, we formulate the following hypotheses:

	Hypothesis 3 Job crafting acts as a mediator linking perceived overqualification to employee innovation performance.



2.4 The chain mediation of self-oriented perfectionism and job crafting

Self-oriented perfectionism reflects employees' cognitive pursuit of self-perfection and self-improvement. To achieve perfection and avoid uncertain or flawed outcomes, employees high in self-oriented perfectionism exert significant effort to overcome difficulties and meet high standards (Chang et al., 2016). This relentless pursuit of perfection drives them to continuously examine and reflect on their work methods, discard inefficient procedures, and proactively engage in transformative job crafting aligned with their self-actualization goals. This process not only enhances organizational recognition and personal development but also increases job satisfaction. Moreover, employees with self-oriented perfectionism exhibit strong initiative and a notable emphasis on prioritization and ego in their work (Hewitt and Flett, 1991). When job performance does not meet their expectations, they take the initiative to craft their job to improve effectiveness. Consequently, this study concludes that self-oriented perfectionism can promote job crafting.

Trait activation theory posits that individual behavior results from a combination of personality traits and situational factors (Tett and Guterman, 2000). The perception of overqualification arises when employees believe their qualifications exceed the requirements of their current position, reflecting the traits of those who perceive overqualification. Employees with a high perception of overqualification feel their knowledge and abilities are underutilized, leading them to have higher expectations of their intellectual resources. This accelerates the formation of self-oriented perfectionism, driving them to set higher work goals. Through job crafting, they improve work efficiency and stimulate innovative behaviors, thereby enhancing their own innovation performance. Building on these insights, we advance the following hypotheses:

	Hypothesis 4 Self-oriented perfectionism and job crafting act as chain mediators linking perceived overqualification to employee innovation performance.



2.5 The moderating influence of independent self-construction

Self-construction encompasses an individual's perception of interpersonal connections (Abele et al., 2021) and is delineated into independent and dependent self-construction (Ilies et al., 2011). Those with dependent self-construction seek positive interpersonal relationships and a sense of belonging, while individuals with independent self-construction aspire to distinctiveness and personal accomplishment. In the contemporary era, the emphasis on independent self-construction among employees is growing, profoundly influencing their work attitudes and behaviors. On one hand, independent self-constructed employees typically exhibit high self-assurance, believing in their ability to create greater value at work. When faced with perceived overqualification, they are more inclined to leverage their excess qualifications to achieve higher work goals, viewing this as an opportunity to validate their self-worth, thereby stimulating self-oriented perfectionism. On the other hand, those with high independent self-construction prioritize success and gains, prioritizing factors such as increased autonomy and adequate qualifications. These anticipated gains and positive elements also provide psychological support for their self-oriented perfectionism. Conversely, employees with low independent self-construction are inclined toward a “compromise” approach in conflict resolution. Even if they recognize that their qualifications surpass job demands, they suppress the pursuit of loftier goals to maintain a harmonious relationship with supervisors, diminishing the likelihood of generating self-oriented perfectionism. Based on these insights, we posit the following hypotheses:

	Hypothesis 5 The positive association between perceived overqualification and self-oriented perfectionism is moderated by independent self-construction.

Moreover, the impact of perceived overqualification on employee innovation performance, mediated by self-oriented perfectionism and job crafting, is contingent on the degree of independent self-construction. Employees with a heightened sense of independent self-construction tend to exhibit more incredible foresight, self-esteem, and creativity (Oeberst and Wu, 2015), making them more prone to initiating self-oriented perfectionism in response to perceived overqualification. This, in turn, motivates employees to reconfigure their job responsibilities, aiming for heightened innovation performance. In contrast, employees with low levels of independent self-construction tend to depend on others for guidance and are hesitant to assume additional responsibilities and challenges. Consequently, they struggle to develop self-oriented perfectionism when faced with perceived overqualification. Constrained by low levels of independent self-construction, these employees lack the intrinsic drive to pursue career advancement and are less likely to engage in job crafting behaviors, consequently diminishing their innovation performance. Building on these insights, we posit the following hypotheses:

	Hypothesis 6 The chain-mediated connection between perceived overqualification, self-oriented perfectionism, job crafting, and employee innovation performance is moderated by independent self-construction.



2.6 The moderating influence of informal status

Informal status pertains to an individual's recognition from other members within an organization based on informal channels (Zhang et al., 2023). It encompasses the esteem, prestige, and influence that an individual commands in the perception of their peers. Employees with higher informal status typically occupy more favorable embedded positions within the organization, assuming leadership roles in relationships and interactions with other members. This positioning facilitates resource mobilization and external support, critical for the smooth progression of job crafting processes. Consequently, individuals with elevated informal status levels possess distinct advantages in achieving high innovation performance outputs through job crafting behaviors. Drawing from social identity theory (Spears, 2021), individuals are inclined to uphold their reputation by displaying traits aligning with high status, deriving psychological incentives from the respect and admiration garnered from others, thereby fostering status-protective motives. For employees with high informal status, maintaining their esteemed position motivates them to challenge existing work modes and processes through remodeling, fostering self-reflection and creativity stimulation (Wang and Lau, 2022), thereby enhancing innovative performance. Conversely, employees with lower informal status face limited resources and control. Even with innovative ideas for work improvement, implementing them becomes challenging without long-term recognition and support for their proposals. This scenario impedes the enhancement of their ultimate innovation performance. Grounded in these observations, we posit the following hypothesis:

	Hypothesis 7 The positive association between job crafting and employee innovation performance is moderated by informal status.

Drawing further implications from the preceding analysis, informal status moderates the chain-mediated relationship where perceived overqualification propels employee innovation performance. Higher informal status endows employees with additional intangible resources, including trust and work autonomy, fostering increased organizational cooperation and support. Consequently, this heightened status holds more significant sway over organizational development and operations (Magee and Galinsky, 2008). Specifically, employees experiencing pronounced perceived overqualification, bolstered by informal status, are more prone to engaging in challenging appraisals of stressful situations. They leverage their extensive experiential knowledge to recalibrate their current work content, fostering an environment conducive to enhancing innovation performance. Conversely, employees with lower informal status often face a lack of recognition for their work and contributions, leading to reduced motivation, engagement, and potential feelings of depression. In such circumstances, even if employees perceive themselves as overqualified, they struggle to engage in challenging appraisals due to a negative mindset. This reluctance significantly hampers their ability to engage in job crafting behaviors, thereby failing to provide the necessary support for enhancing innovation performance. Grounded in these insights, we posit the following hypotheses:

	Hypothesis 8 The chain-mediated connection between perceived overqualification, self-oriented perfectionism, job crafting, and employee innovation performance is moderated by informal status.

In conclusion, Figure 1 illustrates the theoretical model of the study.
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FIGURE 1
 Theoretical model.





3 Methods


3.1 Data collection and sample analysis

The study participants were from 6 operational enterprises in China, encompassing both manufacturing and service sectors. Before conducting the survey, we established contact with these enterprises' Human Resource (HR) managers through our network, outlining the research's objectives. With the endorsement of the human resource management departments, 80 employees were randomly selected from each enterprise, and paper questionnaires were distributed with a specified response deadline. To safeguard the authenticity of survey data, employees were instructed to furnish the final five digits of their mobile phone numbers following the completion of each questionnaire, facilitating the identification of survey subjects. Moreover, it was emphasized that the questionnaire data were solely designated for academic research purposes. Employees were made aware of their option to conclude or withdraw from the survey at any point. To mitigate homophily bias, our questionnaire was designed longitudinally. The initial phase primarily involved the collection of responses from employees on perceived overqualification, self-oriented perfectionism, job crafting, and demographic information, including gender, age, education, and tenure. The subsequent phase focused on gathering responses about innovation performance, independent self-construction, and informal status. Upon completing the questionnaire collection, we would meticulously review the contents. In total, 480 questionnaires were distributed across the two surveys, and 363 were deemed as final valid submissions, resulting in a commendable questionnaire validity rate of 72.6%.

Among the 363 surveyed employees, 59% are male. On average, participants have an age of 34.66 years (SD = 7.55), and their tenure is 30.33 months (SD = 9.15). Regarding educational attainment, bachelor's and master's degrees predominated, accounting for 38.7% and 51.8%, respectively.



3.2 Measures

The research model encompasses six variables: perceived overqualification, self-oriented perfectionism, job crafting, innovation performance, independent self-construction, and informal status. All scales employed in this study are derived from well-established instruments found in prior literature. Responses utilized a five-point Likert scale, responding on a range from 1 to 5, where 1 signifies “completely disagree,” and 5 denotes “completely agree.”


3.2.1 Perceived overqualification

The evaluation of perceived overqualification employs the scale crafted by Maynard et al. (2006), which comprises seven items, this measure assesses perceived overqualification in terms of knowledge, education, and skills. Representative items include “My level of qualification is higher than the level of qualification required by the job.” and “Much of my knowledge is not useful in my current job.”



3.2.2 Self-oriented perfectionism

The evaluation of self-oriented perfectionism is based on the perfectionism scale developed by Hewitt and Flett (1991). This scale includes eight items specifically focused on self-oriented perfectionism. Representative items are “At work, I set high standards for myself.” and “At work, I try to be perfect.”



3.2.3 Job crafting

The evaluation of job crafting employs a fifteen-item scale crafted by Slemp and Vella-Brodrick (2014), encompassing three dimensions: task crafting, cognitive crafting, and relational crafting. This scale is adapted to suit the assessed group. Representative items include “I would implement novel approaches to enhance my work.” and “I proactively adjust the type or scope of tasks to do my job better.”



3.2.4 Innovation performance

The evaluation of innovation performance is based on the scale crafted by Janssen and Van Yperen (2004), comprising three dimensions: idea generation, idea facilitation, and idea realization. This scale includes a total of nine items. Representative items include “I can gain organizational recognition for my innovative ideas.” and “I can implement innovative ideas effectively.”



3.2.5 Independent self-construction

The evaluation of independent self-construction is based on the self-construction scale crafted by Brockner et al. (2000), with five items selected to assess independent self-construction. Representative items include “I take pleasure in expressing uniqueness in diverse aspects compared to others.” and “My personality trait is that I do not want to be constrained by others.”



3.2.6 Informal status

Informal status is evaluated through a three-item scale assessing workplace status, derived from the Workplace Status Scale developed by Djurdjevic et al. (2017). Representative items include “I have a high status in the organization.” and “I have a high reputation in the organization.”



3.2.7 Control variables

Drawing upon extant literature (Wadei et al., 2021), gender, age, education, and tenure are employed as control variables to mitigate the influence of these factors on self-oriented perfectionism, job crafting, and innovation performance. Gender (1 = male, and 2 = female) and education (1 = junior college or below, 2 = undergraduate degree, 3 = master's degree, and 4 = doctoral degree or above) test entries utilized Likert's five-point scoring method, while age (in years) and tenure (in months) are self-reported.




3.3 Analytic strategy

In this study, SPSS 26.0 was utilized for data analysis, while AMOS 24.0 was employed for confirmatory factor analysis and common method bias testing. Firstly, Cronbach's α and composite reliability (CR) were used to assess the reliability of the scale. Secondly, confirmatory factor analysis was conducted to evaluate the discriminant validity of the main variables. Thirdly, common method bias was tested using Harman's single factor analysis and the addition of a common method variance (CMV) factor. Fourthly, an analysis of Pearson correlations was undertaken to explore the connections between the primary variables. Lastly, the hypotheses underwent scrutiny through hierarchical regression analysis combined with the bootstrap method.




4 Results


4.1 Reliability and validity test

The reliability and validity test results for each variable are presented in Table 1. The Cronbach's α and composite reliability (CR) values for all six variables exceed 0.8, indicating strong reliability for each scale. Validity was assessed through convergent and discriminant validity. The results show that the factor loadings for each variable were above 0.5, the KMO values exceeded 0.7, and the average variance extracted (AVE) ranged from 0.514 to 0.731, all above the threshold of 0.5. These findings indicate that the scale demonstrates good convergent validity.


TABLE 1 Reliability and validity test results.
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Confirmatory factor analysis was conducted on the variables, with results presented in Table 2. The six-factor model demonstrates the best fit (χ2/df = 1.526, TLI = 0.986, CFI = 0.993, RMSEA = 0.018, SRMR = 0.036), indicating strong discriminant validity for the scale used in this study. Additionally, the square root of the average variance extracted (AVE) for each variable is greater than the correlation coefficients between the variables (as shown in Table 3), further confirming the good discriminant validity of the scale.


TABLE 2 Confirmatory factor analysis results.
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TABLE 3 Descriptive statistics of variables.
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4.2 Test of common method variance

To mitigate the influence of common method bias, a two-stage data collection process was employed. Nevertheless, given that the variables were answered by the same subjects, there remains a potential risk of common method bias. To control for this, a common method latent factor (CMV) was added to the six-factor model following Podsakoff et al.'s (2003) suggestion. The results, presented in Table 2, indicate that while the fitting index improved slightly after adding the CMV, the overall coefficient did not change significantly (Δχ2/df = 3.500, p > 0.05). Therefore, common method bias is unlikely to cause serious interference with the hypothesis testing.



4.3 Descriptive statistical analysis

The analysis results, encompassing mean values, standard deviations, and correlation coefficients among variables, are presented in Table 3. Perceived overqualification exhibits a significant positive correlation with self-oriented perfectionism, job crafting, and innovation performance (r = 0.198, p < 0.01; r = 0.521, p < 0.01; r = 0.453, p < 0.01). Additionally, self-oriented perfectionism demonstrates a significant positive association with both job crafting and innovation performance (r = 0.219, p < 0.01; r = 0.345, p < 0.01), while job crafting demonstrates a positive association with innovation performance (r = 0.437, p < 0.01). These findings offer initial support for the hypotheses posited in this study.



4.4 Hypotheses testing

In this study, the hierarchical regression method (Baron and Kenny, 1986) is used to test the main effect and the intermediate effect. The outcomes are presented in Table 4. Initially, we assess the main effect. Perceived overqualification significantly contributes to positive outcomes in employee innovation performance (Model 6, r = 0.347, p < 0.001) while controlling for gender, age, education, and years of experience, thereby confirming Hypothesis H1. Secondly, this study examines the mediating effects of self-oriented perfectionism and job crafting. The results in Table 4 reveal that perceived overqualification significantly positively influences self-oriented perfectionism and job crafting (Model 2, r = 0.193, p < 0.001; Model 4, r = 0.488, p < 0.001). When both perceived overqualification and self-oriented perfectionism are incorporated into the regression equation, self-oriented perfectionism significantly and positively influences employee innovation performance (Model 7, r = 0.205, p < 0.001), confirming Hypothesis 2. Similarly, when incorporating perceived overqualification and job crafting into the regression equation, it is observed that job crafting significantly and positively influences employee innovation performance (Model 8, r = 0.219, p < 0.001), supporting Hypothesis 3.


TABLE 4 Results of hierarchical regression analysis.

[image: A regression analysis table displaying variables and coefficients across three categories: self-oriented perfectionism, job crafting, and innovation performance over eight models (M1 to M8). Variables include gender, age, education, tenure, perceived overqualification (POQ), self-oriented perfectionism (SP), and job crafting (JC). Statistical significance is marked with asterisks for different p-values. The table includes R-squared, Delta R-squared, and F-values for each model, noting that N equals 363.]

Furthermore, using the bootstrap method, we explore the mediating roles of self-oriented perfectionism and job crafting, as well as their chained mediating roles (Preacher and Hayes, 2004). As outlined in Table 5, the 95% confidence interval for the impact of self-oriented perfectionism is [0.016, 0.077] (excluding 0), indicating that self-oriented perfectionism significantly mediates the link between perceived overqualification and innovation performance, providing additional support for Hypothesis 2. Likewise, the 95% confidence interval for the effect of job crafting is [0.057, 0.189] (excluding 0), suggesting that job crafting significantly mediates the relationship between perceived overqualification and employee innovation performance, reinforcing Hypothesis 3. The 95% confidence interval for the joint effect of self-oriented perfectionism and job crafting is [0.001, 0.011] (excluding 0), indicating that self-oriented perfectionism and job crafting are chain mediators in linking perceived overqualification to employee innovation performance, confirming Hypothesis 4.


TABLE 5 Results of the mediation effect analysis.

[image: Table displaying action paths with standard errors and confidence intervals. Three paths: 1) Overqualification to self-oriented perfectionism to innovation, SE 0.016, CI 0.016-0.077; 2) Overqualification to job crafting to innovation, SE 0.034, CI 0.057-0.189; 3) Overqualification to perfectionism to job crafting to innovation, SE 0.003, CI 0.001-0.011. Sample size is 363.]

To examine the moderating hypotheses (Hypotheses 5 and 7), we formulate two moderating models (Models 12 and 16), incorporating interaction terms between perceived overqualification and independent self-construction, as well as between job crafting and informal status, respectively. As depicted in Table 6, the interaction term between perceived overqualification and independent self-construction exhibits a positive association with self-oriented perfectionism (Model 12, r = 0.118, p < 0.05). This result implies that the positive link between perceived overqualification and self-oriented perfectionism is more pronounced among employees with higher levels of independent self-construction (refer to Figure 2), substantiating Hypothesis 5. Similarly, the interaction term between job crafting and informal status demonstrates a significant positive association with innovation performance (Model 16, r = 0.249, p < 0.001). The outcome indicates that the positive correlation between job crafting and innovation performance is heightened among individuals with elevated levels of informal status (refer to Figure 3), supporting Hypothesis 7.


TABLE 6 Results of hierarchical regression analysis.

[image: A table comparing self-oriented perfectionism and innovation performance across variables like gender, age, education, tenure, and more. Data columns are labeled M9 to M16. Significant correlations are marked with asterisks for varying p-value levels. N equals three hundred sixty-three, with acronyms indicating perceived overqualification, independent self-construction, job crafting, and informal status.]


[image: Line graph showing self-oriented perfectionism on the y-axis and perceived overqualification on the x-axis. Two lines represent low and high independent self-construction, both increasing from low to high perceived overqualification.]
FIGURE 2
 The interaction between perceived overqualification and independent self-construction on self-oriented perfectionism.



[image: Line graph showing innovation performance against job crafting levels. Two lines represent low and high informal status. Both show increased innovation performance from low to high job crafting, with low informal status consistently higher.]
FIGURE 3
 The interaction between job crafting and informal status on innovation performance.


For a more in-depth examination of the moderating impacts of independent self-construction and informal status, we illustrate these effects through plotted figures, as depicted in Figures 2, 3. The slope of each line in the figures delineates the effects of perceived overqualification on self-oriented perfectionism across varying levels of independent self-construction and the influence of job crafting on innovation performance across different levels of informal status. The indicators Mean + SD (-SD) denote higher (lower) independent self-construction and informal status levels, respectively. Initially, when the level of independent self-construction is low, perceived overqualification positively affects self-oriented perfectionism (simple slope = 0.159, p < 0.001). Notably, this positive impact of perceived overqualification on self-oriented perfectionism becomes more pronounced at higher levels of independent self-construction (simple slope = 0.277, p < 0.001). Secondly, job crafting positively affects employee innovation performance when the level of informal status is low (simple slope = 0.251, p < 0.001). Significantly, this positive impact of job crafting on innovation performance is accentuated at higher levels of informal status (simple slope = 0.500, p < 0.001).

This study employs the bootstrap method to examine the moderating impact of independent self-construction and informal status on the chain-mediated relationship. As delineated in Table 7, at lower levels of independent self-construction and informal status, the indirect impacts of perceived overqualification on the innovation performance of employees through self-oriented perfectionism and job crafting are 0.009 and 0.067, with 95% confidence intervals of [-0.022, 0.048] (including 0) and [0.024, 0.120] (excluding 0), respectively. Conversely, at higher levels of independent self-construction and informal status, the indirect effects of perceived overqualification on employee innovation performance through self-oriented perfectionism and job crafting are 0.055 and 0.127, with 95% confidence intervals of [0.022, 0.095] (excluding 0) and [0.066, 0.228] (excluding 0), respectively. The between-group differences amount to 0.046 and 0.060, with 95% confidence intervals of [0.007, 0.058] (excluding 0) and [0.008, 0.138] (excluding 0), respectively, and the findings are statistically significant. These results underscore that the chain mediation of self-oriented perfectionism and job crafting varies across distinct levels of independent self-construction and informal status, indicating a moderation effect. Consequently, hypotheses 6 and 8 were substantiated.


TABLE 7 Results of the moderated mediating effect analysis.
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5 Discussion

Leveraging the trait activation theory, the research develops a theoretical model to elucidate the relationship between perceived overqualification, self-oriented perfectionism, job crafting, and innovation performance. Furthermore, it examines the moderating influence of independent self-construction and informal status on this theoretical framework. The findings reveal that perceived overqualification significantly enhances employee innovation performance. Moreover, self-oriented perfectionism and job crafting are partial mediators in linking perceived overqualification to innovation performance. Additionally, self-oriented perfectionism positively influences job crafting, thereby acting as a chain mediating role. Lastly, independent self-construction moderates the relationship between perceived overqualification and self-oriented perfectionism, while informal status moderates the link between job crafting and employee innovation performance. Both factors jointly act as moderators between perceived overqualification and employee innovation performance.


5.1 Theoretical implications

Firstly, this study establishes that perceived overqualification can positively impact employee innovation performance, contributing a favorable outcome variable to the existing literature on overqualification. As a widespread phenomenon in contemporary management practice, previous studies have primarily examined the negative impacts of perceived overqualification through lenses such as person-job matching theory (Debus et al., 2020), equity theory (Cheng et al., 2020), and relative deprivation theory (Schreurs et al., 2021), it often overlooked the potential for employee initiative and creativity. In reality, employees with a strong sense of perceived overqualification possess knowledge and skills that exceed job requirements, which can be advantageous for the organization (Li et al., 2022). This study explores how subjective perceptions of overqualification can lead to enhanced innovation performance, providing a positive response to the academic research recommendations advocating for increased focus on the positive impacts of the perception of perceived overqualification (Russell et al., 2016).

Secondly, this research applies trait activation theory to elucidate the mechanism by which perceived overqualification influences outcomes, thereby enhancing the theoretical perspective within the overqualification domain. While existing studies have explored the positive effects of perceived overqualification through self-regulation theory and self-representation theory (Zhang et al., 2016; Erdogan et al., 2020), they have often neglected the activation effects of intrinsic motivational factors, such as employee competence, on employee traits. And we have found that an employee's intrinsic sense of satisfaction and achievement are crucial factors in realizing innovation performance (Elliot and Harackiewicz, 1994). Therefore, grounded in trait activation theory, this study verifies the chain-mediating roles of self-oriented perfectionism and job crafting in the relationship between perceived overqualification and innovation performance, responding to scholars' call for diverse perspectives on perceived overqualification in future research (Hu et al., 2015).

Thirdly, this study delves deeper into the boundary conditions shaping the impact of perceived overqualification on innovation performance through the moderating influence of independent self-construction and informal status. Previous research has shown that independent self-construction and informal status positively influence employees' innovation performance (Blackburn, 2005; Sun and Guo, 2021), primarily due to their strong psychological capital and relational resources. However, these studies often overlook the complexity of induced innovation behavior. By introducing independent self-construction and informal status as moderating variables, this study integrates independent self-construction with external environment perception and informal status with behavioral expression, providing a more comprehensive analysis of the boundary conditions influencing employees' innovation performance.



5.2 Practical implications

Initially, organizations ought to accurately discern the potential value embedded in overqualified employees and actively guide them to assess their perceived overqualification rationally. Employees harboring such perceptions possess extensive knowledge reserves and high technical proficiency, predisposing them to generate and implement innovative ideas. Enterprises must not only furnish ample opportunities and corresponding platforms but also proactively foster an optimistic work mindset among employees. This approach enables employees to view perceived overqualification as a potential asset, motivating them to channel their qualifications into creative endeavors, ultimately enhancing innovation performance.

Secondly, the research findings underscore that self-oriented perfectionism and job crafting behaviors significantly elevate employee innovation performance. Therefore, enterprises should prioritize managerial attention and support for employees with high perceived overqualification. By offering job opportunities, promotions, and future development prospects, companies can construct intrinsic motivation mechanisms that significantly stimulate self-oriented perfectionism, thereby fostering greater innovation. Moreover, organizations should empower employees by granting them greater autonomy in shaping work ideas and making decisions. Encouraging innovative behaviors through job crafting by creating a proactive organizational atmosphere and formulating effective incentive policies.

Thirdly, this study reveals that independent self-construction and informal status play pivotal roles in augmenting the impact of perceived overqualification on innovation performance. Managers should afford employees increased autonomy in work, empower them with decision-making authority and supportive conditions, provide substantial mental incentives, and help them shape an independent self-construction cognition. Additionally, attention should be directed toward formalizing the recognition of employees' informal status, tailoring measurement standards based on individual circumstances, and establishing a transparent management framework for cultivating informal status among employees. Collectively, these efforts enable employees to leverage their innovative behaviors more effectively.



5.3 Limitations and future directions

Firstly, it is noteworthy that all sample data are derived exclusively from Chinese enterprises, selectively excluding certain industries and regions characterized by distinct cultural and geographical attributes. While this approach may introduce certain limitations to the generalizability of the research findings, future studies can enhance their sample selection scope, ensuring a more comprehensive and reliable dataset. Secondly, this study delves into the indirect mechanism wherein perceived overqualification influences employee innovation performance, drawing insights from trait activation theory. Future exploration can delve deeper into whether perceived qualification among employees can extend their influence, empowering colleagues and organizations by sharing knowledge and information and enhancing overall effectiveness. Finally, this research incorporates independent self-construction and informal status as moderating variables, exclusively focusing on employees' internal factors. However, future investigations can benefit from examining the boundary conditions posed by external factors, such as leadership behavior and the organizational climate for error management, thereby contributing to a more nuanced understanding of the dynamics at play.




6 Conclusion

Drawing upon trait activation theory, this study investigates the mechanism and boundary conditions surrounding the impact of employees' perceived overqualification on their innovative performance in the workplace. This research holds both theoretical significance and practical insights. Companies should proactively encourage self-oriented perfectionism in employees who perceive themselves as overqualified to foster job crafting behaviors that enhance innovation performance. Such proactive measures can contribute to the long-term development of the company.
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Introduction: Innovation remains pivotal for establishing and sustaining a competitive edge within the manufacturing industry. Skilled talents play a vital role in driving innovation and entrepreneurship in this sector. Their creative prowess significantly determines the success of a nation’s innovation-centric development strategy. Craftsmanship spirit emerges as an indispensable mental fortitude for exceptionally skilled talents.
Methods: Drawing on social cognitive theory and social exchange theory, this study constructed a theoretical model to explore the intricate relationship between craftsmanship spirit and the innovative behavior of skilled talents, which was subsequently validated through empirical research.
Results: This study showed that craftsmanship spirit actively fostered the innovative behavior of skilled talents. This facilitation was mediated through two interconnected variables: innovative self-efficacy and knowledge sharing among skilled talents, with organizational innovation climate assuming a nuanced regulatory role.
Discussion: Consequently, enterprises are encouraged to nurture craftsmanship spirit, amplify innovative self-efficacy, promote knowledge sharing, and proactively instill an innovative climate within their organization. These measures can collectively inspire and amplify innovative behavior among skilled talents.
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Introduction

Innovation has always been a key driver in establishing and maintaining a competitive edge within the manufacturing industry. Skilled talents serve as the cornerstone of innovation and entrepreneurship in manufacturing. Also, their level of creativity directly shapes the success of the innovation-driven development strategy of a nation, thereby impacting the competitiveness and future trajectory of the nation. Individual creativity is a complex interplay of various factors. Although research has delved into areas such as education and family environment, universities continue to refine their talent development environments; however, the outcomes remain suboptimal (Guo and Deng, 2020). The reasons for this challenge are twofold. First, intrinsic factors are fundamental to personal development, whereas extrinsic factors provide supportive conditions. Education and family environments do not consistently and effectively enhance the creativity of skilled talents (Liu, 2017), as the creative potential of skilled talents is fundamentally determined by their intrinsic factors. Second, the work environment of skilled talents compared with education and family environment substantially influences their creativity. Therefore, delving into the inherent traits of skilled talents and their work environment is crucial.

Among the intrinsic characteristics of skilled talents, the craftsmanship spirit emerges as a pivotal source of inspiration for innovation and entrepreneurship in manufacturing powerhouses such as Germany and Japan. The primary goal of craftsmanship spirit is to craft industry-leading products of the highest quality, surpassing those of competitors. Achieving this objective requires skilled talents to be guided by the spirit of craftsmanship in their innovative behavior. Research suggests that this guidance occurs through both cognitive and behavioral dimensions.

First, craftsmanship spirit can be internalized as an intrinsic quality within skilled talents. Second, it can be externalized as the pursuit of high-quality work outcomes by each skilled talent. According to social cognitive theory, the cognitive aspect, particularly innovation self-efficacy, closely aligns with the creative behavior itself. Individuals with high innovation self-efficacy exhibit increased focus, persistence, patience, and a strong belief in their capacity to achieve innovative outcomes (Gu and Peng, 2011). According to social exchange theory, employees committed to excellence in their work processes often engage in explicit or implicit knowledge exchange between individuals and organizations, fostering willingness to share knowledge. This willingness, in turn, enhances opportunities for collective learning and progress, thereby increasing the likelihood of innovation.

Therefore, this study used craftsmanship spirit as the independent variable to investigate its impact on the innovative behavior of skilled talents. It examined two key mediating factors: the cognitive aspect of skilled talents—innovation self-efficacy—and the attitudinal aspect—knowledge-sharing willingness.

Regarding the work environment, skilled talents are continually engaged in social exchange relationships with their organizations. The behavioral responses of skilled talents are, to a certain extent, influenced and constrained by these exchange relationships. The research results also confirm that high-level exchange relationships prompt employees to engage in more high-quality behaviors (Liu et al., 2020). According to social exchange theory, when skilled talents engage in effective communication, learning, and exchange, they are likely to be influenced by the rich innovative climate provided by the organization. In turn, they may exhibit more positive behaviors, potentially leading to increased innovative behavior. Hence, this study posited a moderating role of the innovative climate in the mechanism through which craftsmanship spirit influences the innovative behavior of skilled talents. The findings of this study enrich the empirical understanding of how craftsmanship spirit impacts employee behavior, and the antecedent of the key factors influencing innovative behavior, and the mechanisms that reinforce innovative behavior in skilled talents.



Literature review and research hypotheses


Literature review


Skilled talents

Skilled talents generally refer to individuals in frontline operational roles in production, manufacturing, or service sectors who use their technical skills to create tangible products or value. Guo et al. (2017) supplemented the definition of skilled personnel by highlighting their crucial role in regional industrial development and technological product updates. These individuals, knowledge-based employees, translate the designs of research and development personnel into tangible products. Building upon the aforementioned definition, this study incorporates the explanation of skilled talents provided by Shen and Pan (2009). It defines skilled personnel as individuals with specific professional knowledge and skills, who create tangible value in roles such as production and manufacturing.



Craftsmanship spirit

Research on the craftsmanship spirit by scholars predominantly encompasses macro and theoretical explorations. It focuses on tracing historical origins, defining its conceptual connotations, examining its cultivation and development, and analyzing the factors that influence it. Specifically, concerning the tracing of historical origins, the emergence of the craftsmanship spirit in China can be traced back to the reign of Emperor Shun, with documented references to “artisans” appearing since then. The connection between artisans and the craftsmanship spirit has become increasingly intimate with progressive improvements in societal and economic levels. Artisans not only embody the craftsmanship spirit but also actively contribute to its creation (Zhang, 2019). For instance, China’s achievements in porcelain craftsmanship, silk production, inventions, and innovations have captivated the world, showcasing the profound, distinctive, and vibrant craftsmanship spirit cultivated by Chinese artisans.

Regarding the definition of conceptual connotations, Liu et al. (2022) proposed that the craftsmanship spirit arises as a conscious behavior in the professional process, rooted in exquisite craftsmanship and manifested through a relentless pursuit of excellence and professional responsibility. According to this conceptual delineation, the craftsmanship spirit embodies professional behavior, representing the high-level expertise of individuals in their respective fields and their pursuit of mission-driven values in their work. Zhao et al. (2020) suggested that the craftsmanship spirit reflects individuals’ specific work values in their current jobs, reflecting various work objectives they passionately strive for.

Regarding the outcome variables of the craftsmanship spirit, existing research confirms its significant positive impact on innovation performance (Peng and Yang, 2022), and product quality (Senge, 2006) at the enterprise level. Additionally, the craftsmanship spirit plays a significant role in proactive behaviors (Gao, 2022) and job satisfaction (Li et al., 2021) at the employee level.

Existing research has rarely delved into the role of the craftsmanship spirit in innovative behaviors, leaving room for exploration in this study.



Innovative behaviors

Employees are increasingly recognized as a significant source of organizational innovation and, therefore, scholars interpret individual innovative behaviors from various perspectives. From the standpoint of employee innovation ideology, Hurt et al. (1977) argued that individual innovative behavior falls within the realm of ideology, representing a willingness possessed by innovative individuals, manifested in “new perspectives generated by individuals in organizational work” and “behavior manifested in practice.” From the perspective of the employee innovation process, Scott and Bruce (1994) defined employee innovative behavior as the sum of processes and activities from generating new ideas to implementing them. Kleysen and Street (2001) suggested that this process included exploring innovative thinking, creating new ideas, seeking support, and facilitating implementation. Wang and Chang (2017) believed that the individuals promoting new ideas in their work deserve special emphasis, apart from the innovative ideas themselves, in the phased process of innovation.

The research on the influence of innovative behavior can be summarized into two main categories: the impact of intrinsic factors of employees and external situational factors on innovative behavior. The influence of intrinsic factors of employees on innovative behavior mainly involves personal traits (Liu et al., 2020), employees’ human capital (Guo et al., 2017), self-awareness and efficacy (Edmondson and Lei, 2014), knowledge-sharing behavior (Zhang et al., 2020), and so forth. Regarding the influence of external situational factors on innovative behavior, previous research focused more on leadership styles (Yang and Yang, 2020) and organizational atmosphere and support (Ren and Zhang, 2015).

The literature analysis revealed that scholars conducted extensive research on the antecedents of the spirit of craftsmanship; however, data on the posterior variables were lacking. Also, the impact of the spirit of craftsmanship on employees’ innovative behavior remains unexplored, leaving room for the development of this study. Based on the research group of skilled talents, the spirit of craftsmanship represents high standards, strict requirements, and increasingly refined work values of this group. Therefore, examining the relationship of craftsmanship with the innovative self-efficacy and knowledge-sharing behavior of skilled talents is of great significance. At the same time, this can further improve the mechanism of the relationship between the spirit of craftsmanship and the innovative behavior of skilled talents. Employee innovative behavior is also influenced by external factors, among which organizational innovation atmosphere is an important aspect. However, scholars’ findings on organizational innovation atmosphere as a moderating variable are somewhat insufficient. This study helped enrich the research results on organizational innovation atmosphere serving as a moderating variable.




Research hypotheses


Craftsmanship spirit positively influences the innovative behavior of skilled talents

Craftsmanship spirit, as an inherent driving force for employee innovative behavior (Li et al., 2018), instills skilled talents with passion in their work and encourages them to pursue innovation (Ye et al., 2018). It emphasizes the continuous learning required of artisans, cultivating a mindset conducive to innovation and internalizing the spirit of innovation into the work behavior of artisans, including changes in products and processes (Su and Wang, 2018). The craftsmanship spirit can inspire artisans to meticulously create products and deliver services (Liu, 2017). It is an important variable of employee occupational characteristics, primarily reflected in the accumulation of work, flexible thinking, and skill enhancement, driving the occurrence of innovative behavior during work processes (Cheng and Tian, 2016). Therefore, the following hypothesis is proposed:

 
H1: Craftsmanship spirit positively influences the innovative behavior of skilled talents.






Mediating role of innovative self-efficacy

Innovative self-efficacy refers to the strong belief of individuals in their ability to engage in innovative workplace behaviors (Li et al., 2020). Craftsmanship spirit represents not only tradition but also persistence and innovation. The driving force behind its creation stems from the craftsman’s strong self-perception. The interaction between craftsmanship spirit and innovative self-efficacy can be transformed into the values of “artisan” or the confidence strength of “craftsmanship spirit.” Craftsmanship spirit essentially reflects employees’ work beliefs and behavioral guidelines, constituting a higher-order synthesis of individual values.

Based on social cognitive theory, previous studies have found that higher levels of innovative self-efficacy can enhance the willingness of individuals to innovate, effectively stimulating their innovative behavior; conversely, it often leads to a lack of belief among employees, resulting in a negative attitude toward innovative activities (Wang et al., 2016). Innovative individuals often face challenges or doubts from various sources when generating creative ideas or transforming them into actual behaviors. At such times, if individuals have sufficient confidence in themselves, their innovative behavior is more likely to succeed (Yang et al., 2011). Strong innovative self-efficacy can guide technical workers to actively integrate explicit skills and transform them into enthusiasm for their own unique knowledge. In this process, a sense of achievement arises from the continuous improvement of skills, ultimately leading to surpassing others (Tierney and Farmer, 2002). Therefore, the following hypotheses are proposed:



H2: Craftsmanship spirit positively impacts the innovative self-efficacy of skilled talents.



H3: Innovative self-efficacy positively impacts the innovative behavior of skilled talents.



H4: Innovative self-efficacy mediates the relationship between craftsmanship spirit and innovative behavior of skilled talents.

 



Mediating role of knowledge sharing

Zhu et al. (2021) pointed out that craftsmanship spirit, as an excellent professional spirit, might prompt employees to take responsibility proactively, actively provide better suggestions and strategies for work and the company, and facilitate the emergence of behaviors such as offering advice and organizational citizenship. Zhao et al. (2020) revealed that craftsmanship spirit might reflect employees’ established work norms, which can guide their work behavior preferences. The motivation in craftsmanship spirit has a self-directed effect (Guo and Deng, 2020).

Innovation is inseparable from knowledge. According to Scott and Bruce’s explanation of innovative behavior, individuals need to communicate their ideas with others and seek supporters and alliances while generating innovative behavior. Knowledge sharing is necessary for generating innovative behavior (Obrenovic et al., 2020). In knowledge sharing, organizational members increase opportunities for mutual learning and cooperation, thereby increasing the possibility of innovation (Tsai, 2009). Therefore, the following hypotheses are proposed:



H5: Craftsmanship spirit has a positive impact on knowledge sharing.



H6: Knowledge sharing positively impacts the innovative behavior of skilled talents.



H7: Knowledge sharing mediates the relationship between craftsmanship spirit and innovative behavior of skilled talents.

 



Innovative self-efficacy and knowledge sharing—intricate variables with significant interconnections

Innovative self-efficacy positively influences knowledge sharing. Studies focusing on organizations and employees reveal that the key factors influencing knowledge sharing stem from individual beliefs. When employees perceive themselves as capable of sharing valuable organizational knowledge, they are typically more motivated to share their insights with colleagues (Lin, 2007). Furthermore, when employees believe they stand to gain—whether through organizational rewards or the fulfillment of helping others—they may cultivate a more positive attitude toward knowledge sharing (Van Den Hooff and De Ridder, 2004). Sun et al. (2012) empirically investigated the relationship between innovative self-efficacy and knowledge sharing using structural equation modeling.

The craftsmanship spirit enhances employees’ innovative self-efficacy, which, in turn, positively influences their innovative behaviors. Additionally, this spirit fosters knowledge sharing among employees, while knowledge sharing enhance innovative behaviors. Therefore, given the role of innovative self-efficacy in promoting knowledge sharing, we propose the following hypothesis:



H8: Innovative self-efficacy and knowledge sharing act as a chain-mediating mechanism between craftsmanship spirit and employee innovation, where craftsmanship spirit encourages knowledge sharing through innovative self-efficacy, thereby facilitating employee innovation.

 

Based on the research hypothesis, a theoretical model is established, as shown in Figure 1.

[image: Flowchart illustrating the relationships between concepts: Innovative Self-Efficacy, Knowledge-Sharing, Innovative Behavior, Craftsmanship Spirit, and Innovative Climate. Arrows with labels H1 to H11 indicate the hypothesized connections between these concepts.]

FIGURE 1
 The theoretical model.




Moderating role of innovative climate

Innovative climate represents the subjective psychological perception of skilled talents toward the innovative environment, indicating, to some extent, the level of support for innovation provided by leadership and organizations (Ahmed, 1998). Social cognitive theory emphasizes the interaction between the environment, individual cognition, and behavior. Within this theoretical framework, the innovative climate is considered as a social environment whereas craftsmanship spirit and innovation self-efficacy are perceived by individuals as cognitive aspects. Knowledge-sharing and innovative behavior arise from the interaction between the social environment and cognitive processes.

An innovative climate fosters a social environment rich in opportunities for innovation and learning. In such an environment, individuals can observe the craftsmanship spirit, knowledge sharing, and innovative behaviors of others. Also, they can transform these observations into their own behaviors and attitudes through observational learning. The knowledge-sharing and innovative behaviors of individuals may be encouraged, recognized, and rewarded in an organizational environment with an innovative climate. Such support and encouragement can significantly enhance the innovation self-efficacy of individuals, which is the belief in their ability to implement innovative actions. This self-efficacy is conducive to the more effective transformation of craftsmanship spirit into actual innovative behavior and increases the likelihood of individuals engaging in knowledge sharing to drive innovation. Positive social support and team interactions within the innovative climate can facilitate knowledge sharing, cooperation, and collaborative innovation, creating a more favorable environment for effectively transforming craftsmanship spirit into innovative behavior.

Based on the aforementioned theoretical considerations and analysis, the following hypotheses are proposed:



H9: The innovative climate moderates the relationship between craftsmanship spirit and the innovative behavior of skilled talents.



H10: The innovative climate moderates the relationship between craftsmanship spirit and the innovation self-efficacy of skilled talents.



H11: The innovative climate moderates the relationship between knowledge-sharing and innovative behavior of skilled talents.

 





Methods


Sample and procedure

From November 2022 to August 2023, a questionnaire survey was conducted on skilled talents in the Chinese manufacturing industry based on the principles of convenience and randomness. We distributed and collected survey questionnaires through the Credamo platform. Skilled talents are those who engage in technical and skilled work in frontline positions. The scope of manufacturing industry is restricted through the Credamo platform, mainly including 31 industries such as agricultural and sideline food processing industry, food manufacturing industry, alcohol, beverage, and refined manufacturing industry, tobacco products industry, textile industry, textile and clothing industry, and so forth. We initially distributed questionnaires on a small scale to ensure the accuracy of the data, eliminating ineligible ones. We expanded the survey on a larger scale after ensuring the reliability and validity of the questionnaire. A total of 468 questionnaire forms were distributed, and 400 valid responses were obtained after filtering based on mandatory questions and response time, resulting in a validity rate of 85.47% (see Figure 1).



Measures

Scales widely used both domestically and internationally were selected for this study. The content of each variable was compared through a review of relevant literature, and the most suitable items for this study were selected. A 5-point Likert-type scale (1 = completely disagree to 5 = completely agree) was used for all measures.


Craftsmanship spirit

This study employed the craftsmanship spirit scale developed by Zhao et al. (2020). The scale divided craftsmanship spirit into 5 dimensions: personal growth, responsibility, excellence, reputation, and commitment, including 20 items such as “I constantly explore my potential in my work” (α =0.89). See the attachment for the specific scale.



Innovative behavior

Compared with foreign scales, the employee innovative behavior scale compiled by Chinese scholar Zhang Zhengang is more suitable for the Chinese context and aligns better with the Chinese way of thinking. Therefore, this study used this scale, comprising eight items such as “I often seek opportunities to improve work methods and processes” (α = 0.95). See the attachment for the specific scale.



Innovative self-efficacy

This study adopted the measurement scale based on the scale developed by scholars such as Tierney and Farmer (2002), which is widely accepted and used. The scale included four items such as “I feel confident in coming up with novel ideas” (α = 0.85). See the attachment for the specific scale.



Knowledge sharing

This study focused on examining the overall level of employees’ knowledge sharing. Therefore, we chose the scale revised by Lu et al. (2006) based on the Bock and Kim scale, including eight items such as “In my daily work, I actively share business knowledge with colleagues” (α = 0.94). See the attachment for the specific scale.



Innovation climate

This study used the revised keys scale by Liu and Shi (2009), including 12 items such as “At work, my colleagues are willing to share their methods and techniques with each other” (α = 0.93). See the attachment for the specific scale.





Results


Data reliability and validity analysis


Common method bias test

All items from the five scales of craftsmanship spirit, innovative behavior, innovative self-efficacy, knowledge sharing, and innovation climate were analyzed using SPSS 26.0. The results are presented in Table 1. Nine eigenvalues were greater than 1, and the variance explained by the largest factor without rotation was 32.67%, which was below the reference threshold of 40%. This indicated that the common method bias in the sample data of this study was acceptable. Therefore, the data analysis based on this was considered reliable.



TABLE 1 Total variance explained.
[image: Table showing components with initial eigenvalues and sum of squared loadings. Nine components listed with total, percentage of variance, and cumulative percentage for each. Component 1 shows a total of 16.986 accounting for 32.666 percent variance, with values decreasing across components. Cumulative percentage for component 9 reaches 69.929.]




Validity analysis using AMOS software

Single-factor, two-factor, three-factor, four-factor, and five-factor analysis models were constructed for the analysis data, and each model was individually tested. The results are presented in Table 2. For the five-factor model, χ2/DF = 2.994 < 3, IFI = 0.932 > 0.9, TLI = 0.924 > 0.9, CFI = 0.931 > 0.9, and RMSEA = 0.071 < 0.08. These values indicated that the model had the best fit, significantly outperforming the fit of the four-factor, three-factor, two-factor, and one-factor models. It suggested good discriminant validity among the five variables. The questionnaire design in this study appeared to be reasonable.



TABLE 2 Results of confirmatory factor analysis.
[image: A table compares five models with factors including craftsmanship spirit (CS), innovative self-efficacy (ISE), knowledge sharing (KS), innovative climate (IC), and innovative behavior (IB). It shows chi-squared to degrees of freedom (χ²/DF), incremental fit index (IFI), Tucker-Lewis Index (TLI), comparative fit index (CFI), and root mean square error of approximation (RMSEA) for each model. The five-factor model has the best indices: χ²/DF of 2.994, IFI of 0.932, TLI of 0.924, CFI of 0.931, RMSEA of 0.071. The single-factor model shows the poorest fit with higher χ²/DF and lower indices.]



Descriptive analyses

Table 3 presents the descriptive statistics and correlations among the variables.



TABLE 3 Descriptive statistical results of samples.
[image: Table showing demographics of a project: Gender includes 280 males and 120 females. Age groups range from 20 to 60 and above, with 230 aged 30-39 being the largest group. Education levels span from junior high to doctorate, with 269 undergraduates. Length of service is categorized from one year and below to 10 and above, with 229 in the 5-10 years group. Technical levels vary from junior technical workers to senior technicians, with 212 junior technical workers. Total participants: 400.]



Correlation analysis

Correlation analysis was conducted on various variables using SPSS 26.0, and the results are presented in Table 4. The findings indicated a significant positive correlation between craftsmanship spirit and innovative behavior, with a correlation coefficient of 0.292 (p < 0.01). Craftsmanship spirit was also significantly positively correlated with innovative self-efficacy (correlation coefficient = 0.311, p < 0.01) and knowledge sharing (correlation coefficient = 0.346, p < 0.01). Additionally, innovative self-efficacy and innovative behavior exhibited a significant positive correlation (correlation coefficient = 0.529, p < 0.01), as did knowledge-sharing and innovative behavior (correlation coefficient = 0.514, p < 0.01). The correlation coefficient between innovative self-efficacy and knowledge sharing was 0.555 (p < 0.01), indicating a significant positive correlation. These results provided preliminary validation of the research hypotheses 1, 2, 3, 5, and 6 and established a foundation for testing other hypotheses.



TABLE 4 Sample correlation analysis results.
[image: A table displays correlations among variables such as gender, age, education, and more. Average values and standard deviations are provided for each variable. Correlations are labeled with asterisks indicating significance levels: one asterisk for p less than 0.05 and two for p less than 0.01. Notable correlations include negative relationships between gender and age, and technical level with various other variables.]



Hypothesis testing

Building upon the earlier analyses, this study incorporated sex, age, education level, years of work experience, and technical proficiency as control variables in a hierarchical regression analysis. This was done to validate the positive impact of craftsmanship spirit on innovative behavior, examine the mediating roles of innovative self-efficacy and knowledge sharing between craftsmanship spirit and innovative behavior. The moderating effects of innovation climate on the relationships between craftsmanship spirit and innovative behavior, craftsmanship spirit and innovative self-efficacy, and knowledge-sharing and innovative behavior were explored.


Primary effects test

Control variables such as sex and age were initially included in the regression analysis for validating primary effects, forming Model 1. Subsequently, the independent variable craftsmanship spirit was introduced, forming Model 2. The results of the analysis are presented in Table 5.



TABLE 5 Regression analysis results of craftsmanship spirit on innovative behavior.
[image: Table showing regression analysis results for two models. Model 1 and Model 2 compare variables including Gender, Age, Education, Length of Service, Technical Level, and CS. Education, Length of Service, and CS have significant effects at different levels. Model 1 has R² of 0.144 and F of 13.204, while Model 2 has R² of 0.203 and F of 16.711, with significance levels indicated by asterisks. N equals 400.]

As shown in Table 5, the R2 value of Model 1 was 0.144, indicating that sex, age, education level, years of work experience, and technical proficiency collectively explained 14.4% of the variance in innovative behavior. Following an F-test for Model 1, an F value of 13.204 (p < 0.001) was obtained. The regression coefficients for education level, years of work experience, and technical proficiency were 0.105 (p < 0.05), 0.298 (p < 0.001), and − 0.115 (p < 0.05), respectively. This suggested a positive impact of education level and years of work experience and a negative impact of technical proficiency on innovative behavior.

Upon introducing the independent variable craftsmanship spirit in Model 2, the F value increased to 16.711 (p < 0.001), and the R2 value increased from 0.144 to 0.203. The regression coefficient (β) for craftsmanship spirit was 0.250 (p < 0.001), indicating a significant positive correlation with innovative behavior. Thus, Hypothesis 1 was supported.




Mediation effects test

For the mediation effects test of innovative self-efficacy, control variables such as sex and age were initially included in hierarchical regression analyses, forming Models 1 and 3. These models were used to examine the relationships between control variables and innovative self-efficacy, as well as the relationships between control variables and innovative behavior. Based on Model 1, craftsmanship spirit was introduced in hierarchical regression analysis to form Model 2, examining the relationship between craftsmanship spirit and innovative self-efficacy. Furthermore, based on Model 1, innovative self-efficacy was included in hierarchical regression analysis to form Model 5, examining the relationship between innovative self-efficacy and innovative behavior. Lastly, based on Model 2, innovative self-efficacy was included in hierarchical regression analysis to form Model 6, examining the mediating role of innovative self-efficacy between craftsmanship spirit and innovative behavior. The specific results of the hierarchical regression analysis are presented in Table 6.



TABLE 6 Mediation effects test for innovative self-efficacy.
[image: Table comparing variables across six models for ISE and IB. Variables include Gender, Age, Education, Length of service, Technical level, and CS. Length of service and CS show significant positive values, with Length of service most significant in ISE Models 1-4, and CS in IB Models 4-6. R squared values indicate model fit, with Model 5 having the highest R squared at 0.329 and Model 6 at 0.345. Significance levels are denoted by asterisks, indicating p-values. Sample size is 400.]

As shown in Table 6, in Model 1, years of work experience positively influenced innovative self-efficacy (β = 0.313, p < 0.001). In Model 2, craftsmanship spirit positively influenced innovative self-efficacy (β = 0.276, p < 0.001), validating Hypothesis 2. In Model 5, innovative self-efficacy positively influenced innovative behavior (β = 0.460, p < 0.001), validating Hypothesis 3. In Model 6, when both craftsmanship spirit and innovative self-efficacy were included in hierarchical regression analysis for innovative behavior, the regression coefficient of craftsmanship spirit changed from 0.250 to 0.134. However, innovative self-efficacy continued to significantly and positively influence innovative behavior (β = 0.420, p < 0.001), validating Hypothesis 4.

Further validation of the mediating role of innovative self-efficacy was conducted using the bootstrap method, as shown in Table 7. For the mediating role of innovative self-efficacy between craftsmanship spirit and innovative behavior, the 95% confidence interval was 0.088–0.223, excluding 0. Additionally, the mediating effect of innovative self-efficacy accounted for 51.783%. Hypothesis 4 was further supported.



TABLE 7 Mediation effects test for knowledge sharing.
[image: Table displaying results from regression models with variables including Gender, Age, Education, Length of service, Technical level, CS, and KS. Models are categorized under KSB and IB. Significant results are indicated with asterisks: p < 0.05 (*), p < 0.01 (**), p < 0.001 (***). R-squared, delta R-squared, and F-statistic values are provided for models 1 to 6. Sample size is 400.]

For the mediation effects test of knowledge sharing, a hierarchical regression analysis was conducted following the methodology employed for the innovative self-efficacy mediation effects test. The specific analysis results are presented in Table 7.

As shown in Table 7, in Model 1, years of work experience positively influenced knowledge sharing (β = 0.314, p < 0.001). In Model 2, craftsmanship spirit positively influenced knowledge sharing (β = 0.305, p < 0.001), validating Hypothesis 5. In Model 5, knowledge sharing positively influenced innovative behavior (β = 0.437, p < 0.001), validating Hypothesis 6. In Model 6, when both craftsmanship spirit and knowledge sharing were included in hierarchical regression analysis for innovative behavior, the regression coefficient of craftsmanship spirit changed from 0.250 to 0.393. However, knowledge sharing continued to significantly and positively influence innovative behavior (β = 0.130, p < 0.001), validating Hypothesis 7.


Chain mediation effects testing

This study constructed a chain mediation model to examine the parallel mediation effects of innovative self-efficacy and knowledge sharing. This study used the bootstrap method to ensure the accuracy of the test. Before analyzing the data, 5,000 sampling repetitions with a 95% confidence interval needed to be set. The specific analysis results are shown in Table 8.



TABLE 8 Mediation effects testing results (Bootstrap Method).
[image: Table showing effect values and 95% confidence intervals for three paths. Path 1: Effect value 0.171, interval 0.055 to 0.166. Path 2: Effect value 0.093, interval 0.022 to 0.106. Path 3: Effect value 0.075, interval 0.020 to 0.079. Total effect 0.474, interval 0.321 to 0.627. Sample size is 400.]

As shown in Table 8, in Path 1: craftsmanship spirit → innovative self-efficacy → innovative behavior, the effect size was 0.171, with a 95% confidence interval of 0.055–0.166. This confidence interval did not include 0, confirming Hypothesis 4 once again. In Path 2: craftsmanship spirit → knowledge sharing → innovative behavior, the effect size was 0.093, with a 95% confidence interval of 0.022–0.106. This confidence interval also did not include 0, confirming Hypothesis 7 once again. In Path 3: craftsmanship spirit → innovative self-efficacy → knowledge sharing→ innovative behavior, the effect size was 0.075, with a 95% confidence interval of 0.020–0.079. In summary, innovative self-efficacy and knowledge sharing mediated the relationship between craftsmanship spirit and innovative behavior, validating the chain mediation model.



Moderation effects test

First, the moderation effects of the innovation climate on the relationship between knowledge-sharing and innovative behavior were examined. The hierarchical regression analysis was conducted on the centralized processed knowledge-sharing and innovative climate concerning innovative behavior, resulting in Model 2. Subsequently, the interaction term between knowledge sharing and the innovation climate was incorporated into the hierarchy regression analysis of innovative behavior based on Model 2, resulting in Model 3. The specific analysis results are presented in Table 9.



TABLE 9 Moderation effect test of the innovation climate between knowledge sharing and innovation behavior.
[image: Table displaying results from three models with control variables KS, IC, and their interaction. Model 1: KS (0.437***), IC (Control), R² (0.308), ∆R² (0.298), F (29.207***). Model 2: KS (0.282***), IC (0.219**), KS x IC (Control), R² (0.328), ∆R² (0.315), F (27.272***). Model 3: KS (0.342***), IC (0.306***), KS x IC (0.168*), R² (0.339), ∆R² (0.325), F (25.022***). Significance levels: * p < 0.05, ** p < 0.01, *** p < 0.001. Sample size n = 400.]

As shown in Table 9, in Model 3, the ΔR2 value was 0.325 and the F value was 25.022 (p < 0.001), indicating a well-fitted hierarchical regression result. Additionally, the regression coefficient of the interaction term between knowledge sharing and the innovation climate in Model 3 was 0.168 (p < 0.05). This suggested the significance of the interaction term, affirming that the innovation climate positively moderated the relationship between knowledge-sharing and innovative behavior, thus validating Hypothesis 9.

A simple slope analysis was conducted to provide a more intuitive analysis of the moderating effect of the innovation climate. As illustrated in Figure 2, the slope value of the effect line from knowledge sharing to innovative behavior was higher in a high-innovation climate compared with a low-innovation climate. This implied that knowledge sharing is more effective in promoting innovative behavior in a situation with a pronounced innovation climate. Therefore, the innovation climate positively moderated the relationship between knowledge-sharing and innovative behavior, confirming Hypothesis 9 once again.

[image: Line graph showing two lines representing innovative climates. The solid line, labeled "high Innovative Climate," rises from approximately 3.75 to 4.35. The dashed line, labeled "low Innovative Climate," rises from approximately 3.35 to 3.9. The x-axis ranges from low to high.]

FIGURE 2
 The moderating effect of innovation climate on knowledge sharing and innovation behavior.


We employed the same testing method that was applied to examine the moderating effects of the innovation climate on the relationship between knowledge-sharing and innovative behavior to test the moderating effects of the innovation climate on the following relationships: the relationship between craftsmanship spirit and innovative self-efficacy (Table 10) and the relationship between craftsmanship spirit and innovative behavior (Table 11).



TABLE 10 Testing the moderating effect of innovative climate on the relationship between craftsmanship spirit and innovative behavior.
[image: Table depicting statistical results across three models for control variables CS, IA, and their interaction CS*IA, with significance levels denoted. Model 1 has R² of 0.085, F of 36.980, and ΔR² of 0.085. Model 2 has R² of 0.275, F of 75.110, and ΔR² of 0.189. Model 3 has R² of 0.301, F of 56.769, and ΔR² of 0.026. Significance levels are indicated by asterisks: p < 0.05 *, p < 0.01 **, p < 0.001 ***. Sample size is 400.]



TABLE 11 Analysis of the moderating effect of innovative climate on the relationship between craftsmanship spirit and innovative self-efficacy.
[image: Statistical table comparing three models with control variables: CS, IA, and their interaction CS*IA. Model 1 shows CS at 0.000 with significance, IA at 0.000, and R² at 0.097. Model 2 has CS at 0.000, IA at 0.000, CS*IA at 0.005, with R² at 0.322. Model 3 has CS at 0.001, IA at 0.000, CS*IA at 0.005, with R² at 0.336. Adjusted R² values, F values, and ΔR² are provided. Sample size is 400. Significance levels are noted with asterisks: *p<0.05, **p<0.01, ***p<0.001.]





Conclusions and implications


Research conclusions

The craftsmanship spirit of technical talents in the manufacturing industry significantly influences their innovative behavior. Exploring its impact mechanism reveals that knowledge sharing and self-efficacy serve as chain mediators in the relationship between craftsmanship spirit and innovative behavior. Additionally, the innovation climate moderates the relationships between craftsmanship spirit and innovative behavior, craftsmanship spirit and innovative self-efficacy, as well as knowledge-sharing and innovative behavior. The research findings unveil novel influencing factors for innovative behavior, elucidating the impact mechanism of craftsmanship spirit on innovative behavior. This has significant reference value for fostering and motivating innovative behavior among technical talents.



Management insights

The findings of this study underscore the significance of craftsmanship spirit, innovative self-efficacy, knowledge sharing, and innovation climate for skilled talents in the manufacturing industry, as well as their shaping and stimulating roles in fostering innovative behavior among these talents. They provide management insights for manufacturing organizations seeking to enhance innovative behavior among their skilled talents.


Cultivating craftsmanship spirit in skilled talents

Craftsmanship spirit is recognized as a crucial source of inspiration for innovation and entrepreneurship in manufacturing powerhouses such as Germany and Japan. The conclusions drawn in this study also affirm the pivotal impact of craftsmanship spirit on innovative behavior among skilled talents in the manufacturing industry. Therefore, manufacturing organizations should prioritize and cultivate the craftsmanship spirit in their skilled talents.

Craftsmanship spirit emphasizes the mastery of practical skills and the accumulation of hands-on experience. Companies should provide skilled talents with specialized education and skill training courses, including technical training and industry certification programs, ensuring a profound knowledge base and exceptional technical skills in specific domains. Establishing a mentorship program is also recommended, allowing experienced artisans to impart their accumulated skills and experiences to the next generation of skilled talents. This enables the new generation to collaboratively solve real technical challenges and adapt to new demands through close cooperation with mentors.

Implementing incentive mechanisms, such as rewards, encourages skilled talents to demonstrate craftsmanship spirit in their practical work, thereby providing additional motivation, such as monetary incentives or honorary titles. Cultivating a company culture emphasizing skills and practicality is essential, as the values within the culture can encourage skilled talents to embody the craftsmanship spirit, thus showcasing enthusiasm for their work and a commitment to excellence.



Enhancing innovative self-efficacy of skilled talents

The innovative self-efficacy of skilled talents can effectively promote their innovative behavior and transform their craftsmanship spirit into tangible innovative outcomes. Therefore, manufacturing companies should prioritize the enhancement of innovative self-efficacy among skilled talents. Innovative self-efficacy reflects the confidence of skilled talents in their own innovative capabilities. Companies are advised to provide opportunities for skilled talents to practice innovation, allowing them to gain practical experience in successful innovation.

This can be achieved by encouraging skilled talents to participate in innovation projects, solve real-world problems, or propose technical and skill-related improvement suggestions. Recognizing and rewarding innovative ideas and solutions put forward by skilled talents can help establish a stronger sense of innovative self-confidence. Ensuring that skilled talents have sufficient support in terms of resources, including time, technical equipment, and training resources, is crucial to enabling them to fully unleash their innovation potential.

Stimulating interest in innovation involves creating a culture fostering curiosity and enthusiasm. Companies can achieve this by showcasing successful innovation cases, inviting industry experts to share their experiences, and using other means to spark the interest and passion of skilled talents in innovation.



Encouraging knowledge sharing in skilled talents

Elevating the knowledge sharing of skilled talents is crucial for organizations seeking to foster a craftsmanship spirit among employees and promote innovation. Companies should cultivate an open, transparent, and inclusive communication environment to encourage knowledge sharing among skilled talents, allowing them the freedom to express their opinions and share knowledge.

Establishing knowledge-sharing platforms, such as internal social networks, team collaboration platforms, professional communities, or groups, can facilitate the easy sharing of documents, experiences, and best practices among skilled talents. This enhances the accessibility and share ability of information, enabling skilled talents to share knowledge effortlessly. Additionally, creating platforms specifically focused on certain themes or projects encourages the transfer of knowledge and facilitates collaboration.

Supporting knowledge sharing within workflow processes is essential. Integrating knowledge sharing into workflow processes, for example, encouraging the sharing of experiences and knowledge during project reviews or regular meetings, ensures that knowledge sharing becomes an integral part of daily work.



Fostering an organizational culture of innovation

The culture of innovation plays a pivotal, multifaceted role and serves as a crucial task for businesses aiming to enhance employee creativity. Promoting a culture of innovation can stimulate creative thinking among employees, foster the emergence of new ideas, and propel the organization toward continuous progress. It can enhance the positive impact of craftsmanship spirit on the innovative behavior and innovative self-efficacy of skilled talents, as well as amplify the positive influence of knowledge sharing on innovative behavior. Therefore, manufacturing companies should actively cultivate an innovative climate.

Senior leadership should actively support innovation, recognizing it as a key factor for organizational success. The encouragement and exemplary role of leaders are vital in establishing an innovative climate. Implementing incentive mechanisms, such as distributing bonuses, awards, and promotions, encourages employees who propose innovative ideas or successfully implement innovative projects.

Facilitating the formation of diverse teams within the organization, comprising individuals with different backgrounds, expertise, and experiences, can contribute to the generation of innovative thoughts from various perspectives. Creating a culture that encourages innovation attempts is essential. Encouraging employees to experiment with new approaches while embracing and learning from failures allows employees to draw lessons from setbacks, continuously improve, and cultivate a culture characterized by innovation and flexibility. This culture provides employees with more opportunities to unleash their creativity and achieve innovation.




Implications


Theoretical implications

First, this study further explored the empirical research mechanisms through which craftsmanship spirit influenced employee behavior.

Second, it revealed the empirical research mechanisms of antecedent variables for innovative behavior. The study mainly delved into individual cognition and behavior, elucidating and validating the dual mediating role of innovative self-efficacy and knowledge sharing in the relationship between craftsmanship spirit and innovative behavior. This comprehensive understanding of the mechanisms broadened the scope of the impact mechanism of craftsmanship spirit while enriching the research on the antecedent variables of innovative behavior.

Third, it uncovered the reinforcement mechanism of innovative behavior among skilled talents. Based on social exchange theory, the study identified the innovation climate as a boundary condition for the impact of knowledge sharing on innovative behavior among skilled talents. This study is significant for providing guidance to organizations on incentivizing innovative behavior among skilled talents.



Practical implications

First, skilled talents are a crucial force supporting the development of the manufacturing industry, and employee innovative behavior is the inexhaustible driving force for the sustainable development of manufacturing enterprises. Therefore, exploring the impact of craftsmanship spirit on the innovative behavior of skilled talents is conducive to the transformation, upgrading, and sustained development of manufacturing enterprises.

Second, the discovery that craftsmanship spirit influences the innovative behavior of skilled talents through innovative self-efficacy and knowledge sharing is novel. For manufacturing enterprises, this finding provides new insights and references for promoting the transformation of craftsmanship spirit into innovative behavior at the employee level, thereby injecting new impetus into the development of manufacturing enterprises. For managers, this discovery helps implement relevant management measures to maintain the innovative self-efficacy of skilled talents, such as increasing employee incentives and improving assessment systems. Simultaneously, it encourages managers to prioritize the effective use of knowledge resources among skilled talents and provide the necessary conditions for sharing. This approach enhances the innovative behavior of skilled talents and ultimately boosts the overall innovative behavior of the manufacturing industry.

Third, from an organizational perspective, the moderating effects of the innovation climate prompt manufacturing enterprises to pay more attention to the working environment and atmosphere of employees, thus fully leveraging the multiple moderating effects of the innovation climate.




Limitations and future research

The data for variables in this study were obtained through self-assessment by survey respondents within the same timeframe. Consequently, a potential risk of common method bias existed. Although this study passed the common method bias test and we tried our best to minimize its effects, the possibility of some impact still exists. Therefore, future studies should consider examining and analyzing data from different sources. In our preliminary research and design, the innovation climate played a moderating role between craftsmanship spirit and knowledge sharing of employees. However, this was not supported by the data collected. This might be attributed to the fact that the amount of data we collected was not large enough. Therefore, we plan to address this issue or identify the root cause of the issue in the future.

Craftsmanship spirit is a crucial source of inspiration for innovation and entrepreneurship in manufacturing powerhouses. This study focused solely on investigating the impact and influencing mechanisms of craftsmanship spirit on the innovative behavior of skilled talents. Our future studies will emphasize on researching outcome variables related to craftsmanship spirit, expanding the scope of craftsmanship spirit research, and providing insights for actively and fully harnessing the power of craftsmanship spirit.

Innovation is a key driver for creating and maintaining competitive advantages in enterprises. This study primarily explored the impact mechanism of craftsmanship spirit on innovative behavior. Future studies can promote the investigation of other factors influencing innovative behavior, thus broadening the understanding of the multifaceted aspects contributing to innovation.

We should acknowledge that, despite the robustness of the conducted analyses, the findings were based on self-reported data collected at a single point in time. Thus, future research should consider using data from diverse sources and time points to mitigate potential common method bias and provide a more comprehensive understanding of the studied relationships. Additionally, expanding the scope of research to include diverse outcome variables related to craftsmanship spirit and exploring the influence of various factors on innovative behavior can contribute to a more holistic understanding of these complex dynamics.
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Introduction: Rapid shifts in the global economy have increased the demand for innovation within companies, with radical innovation being a key factor for achieving competitive advantage, organizational success, and sustainable growth. Leadership traits can significantly affect employee behavior and attitudes, which in turn, can influence their work. leader’s others-oriented perfectionism, representing the interaction between a perfectionist leader and their employees, is particularly relevant in the workplace.
Methods: This study constructed a theoretical model to explore the relationship between leadership perfectionism and employee radical innovation and validated it through empirical research.
Results: The findings indicate that there is a positive correlation between leader’s others-oriented perfectionism and employees’ work engagement, which in turn is related to radical innovation. In addition, there is a moderating effect of leader’s conscientiousness between the effects of perfectionism on employee work engagement. Employee promotion focus moderated the mediating role of work engagement in the relationship between leader perfectionism and employee radical innovation.
Discussion: The purpose of this study is to reveal the relationship between leadership perfectionism and employee work engagement and to explore how these findings can help organizations enhance employee breakthrough innovation. The findings will provide specific practical guidance for managers to encourage the combination of leadership perfectionism and accountability to drive employee work engagement and expand employee facilitation focus, ultimately impacting breakthrough innovation.

Keywords
 leader’s other-oriented perfectionism; work engagement; radical innovation; conscientiousness; promotion focus


1 Introduction

Today’s world is undergoing profound changes, and the wave of digitization has accelerated global market restructuring, placing higher demands on corporate innovation. Enterprises are faced with both challenges and once-in-a-century opportunities to catch up (Wang et al., 2023). The traditional innovation model can no longer meet the needs of breakthrough development, and it is crucial to enhance the capability of breakthrough innovation (Li et al., 2023). Breakthrough innovation has a significant impact through fundamental improvements beyond existing solutions (Wang et al., 2023). It can reshape the industry landscape and drive business competitiveness and industrial upgrading (Wang et al., 2022). Against the backdrop of heightened global economic uncertainty, breakthrough innovation is not only a source of revolutionary solutions, but also a key to driving economic recovery (Cheng and Wu, 2023). However, the high cost and low success rate of breakthrough innovations discourage many employees (Yang and Wang, 2023). How to incentivize employees to participate in high-risk innovations has become a core issue that companies must address.

With the increasing importance of innovative work in organizational settings, the relationship between perfectionism and innovative behavior has become a focus of research (Park and Shin, 2022). However, much of the existing research has focused on self-oriented perfectionism, ignoring the role of other-oriented perfectionism in the workplace (Stoeber and Rennert, 2008). The present study focuses on leader-other-oriented perfectionism and argues that it is highly relevant to the workplace because it exemplifies leader-employee interactions on perfectionist traits. Perfectionism is a personality trait that manifests itself by striving for perfection, setting extremely high standards, and judging one’s own behavior harshly (Flett and Hewitt, 2002). Although traditional research has tended to focus on the negative effects of perfectionism, recent research has shown that under certain conditions, perfectionism may also produce positive outcomes (Ocampo et al., 2020). Leaders, as perfectionists, tend to set high standards for their employees, emphasizing personal achievement and success, which may motivate employees to go beyond the status quo and strive for excellence (Fowler et al., 2018). This dissatisfaction with the status quo and pursuit of excellence may push employees to break away from existing solutions and experiment with innovative options, which may inspire breakthrough innovation (Xu et al., 2022). Therefore, this study takes leadership perfectionism as a prior variable to explore how leader’s other-oriented perfectionism perfectionism predicts employees’ radical innovation, providing a new theoretical perspective on the role of perfectionism in organizational behavior.

This study focuses on the pathways through which leadership perfectionism enhances employees’ radical innovation and analyzes the mediating mechanisms involved. Work engagement, as a positive affective state, can help employees cope with the high standards demanded by perfectionism and provide them with the energy needed to accomplish difficult tasks (Ocampo et al., 2020). Therefore, this study examined work engagement as a mediating variable. Engaged employees are energized and enthusiastic about their work and perceive it as challenging rather than stressful, thus experiencing positive occupational well-being (Bakker et al., 2014). The increasing demands of modern organizations that expect employees to go beyond the call of duty, take the initiative to innovate, and commit to professional development have increased the need for energetic and engaged employees (Bakker and Schaufeli, 2008). Research has shown that engaged employees are not only able to cope with uncertainty in the innovation process, but also actively contribute to innovative behaviors, which can lead to breakthrough innovations (Gupta et al., 2017). Based on this, this study argues that engaged employees are more likely to adopt proactive behaviors, take work challenges seriously, and ultimately achieve radical innovation when faced with high standards of leader perfectionism. By introducing work engagement as a mediating variable, this study aims to reveal the underlying mechanisms by which leader’s perfectionism promotes employees’ radical innovation.

Personality research increasingly recognizes that one personality trait leads to the behavioral expression of others, for example, the realization that a person’s level of extraversion may amplify or modulate the performance of his or her conscientiousness in a social or work setting considers the interactions between traits, rather than treating traits as separate dimensions (Hofstee et al., 1992; Johnson and Ostendorf, 1993). As a result, predicting and explaining behavior requires a more holistic view of personality (Shoss et al., 2015). According to Tupes and Christal (1992), conscientiousness has been widely studied and is usually characterized by the key dimensions of reliability, organization, persistence and accountability. Leaders with high levels of conscientiousness are typically more resilient and persistent and may be more effective leaders (Judge et al., 2002). Research suggests that leader’s conscientiousness is positively related to other-oriented perfectionism (Hewitt and Flett, 1991) and demonstrates positive effects by encouraging more participatory behaviors (Shoss et al., 2015; Birch et al., 2019). Therefore, this study examines leader’s conscientiousness as a moderating variable to explore how it interacts with leadership perfectionism, which in turn predicts employee engagement. This study provides new perspectives for understanding the impact of leadership personality traits on employee behavior.

This study argues that employees’ radical innovation are realized through a combination of the mediating role of work engagement and the moderating role of psychological characteristics. Therefore, it is necessary to explore how employees’ psychological characteristics modulate this process. Moderating focus theory states that promotion focus is concerned with positive outcomes and favors aggressive strategies (Wu et al., 2021). Promotion focus stimulates positive emotions and makes individuals more optimistic about future expectations, which promotes creativity and innovative performance (Baas et al., 2008). In addition, employees with a promotion focus are more inclined to come up with new ideas and explore new approaches (Zhou et al., 2012). Based on this, this study predicts that promotion focus can interact with employee work engagement to play a positively role on employees’ radical innovation. This study provides a new perspective for understanding the role of employee psychological characteristics in innovative behavior.

Overall, this study builds a unified theoretical framework to integrate the model based on Job demands-resources theory (Demerouti et al., 2001). Leadership perfectionism can be viewed as a challenging demand that motivates employee effort and commitment by setting high standards. Work engagement, on the other hand, is viewed as a positive psychological state, driven by resource adequacy and a reasonable match of demand, which enables employees to think out of the box and realize radical innovations. Conscientiousness as a personality factor provides the resources needed for challenging demands, and finally, promotion focus is a personal resource that helps employees transform challenging demands into positive outcomes.

Given the aforementioned background, this study contributes in the following ways.

First, perfectionism is a significant individual-level variable that affects employee behavior. However, most work to date has focused primarily on clinical, student, and athletic populations, with limited attention on the workplace or specific occupational groups, such as social workers, that may be at higher risk. The nature and effect of perfectionism among social workers remain largely unexplored (Kinman and Grant, 2022). Note that the workplace is a social setting where leaders frequently interact with employees and can assess their performance, making it a crucial context for examining the effect of leaders’ other-oriented perfectionism (Shoss et al., 2015). Consequently, this study focuses on the leader’s perfectionism and investigates its effect on employee behavior.

Second, the focus of research on perfectionism in the workplace has primarily been on individuals’ self-oriented perfectionism (Xu et al., 2022). Kim et al. (2017) concluded that self-oriented perfectionism positively affects employee creativity. However, there has been limited exploration of how a leader’s other-oriented perfectionism affects employees. This study, drawing on Hewitt and Flett's (1991) definition of other-oriented perfectionism, investigates whether a leader’s high perfectionism standards for others can stimulate radical innovation among employees. Current findings suggest that other-oriented perfectionism is not a positive form of perfectionism (Stoeber, 2014). Previous research has found that a leader’s perfectionism can lead to uncivil behavior in the workplace and psychological distress, which can increase employee procrastination (Malik, 2023). Moreover, Xiong and Zhang's (2023) study concluded that a leader’s perfectionism can hinder the development of innovative behaviors among employees. In contrast, this study proposes that a perfectionist leader can motivate subordinates to aim for high standards, thereby enhancing their work engagement and fostering radical innovations. This brings new insights into the study of a leader’s other-oriented perfectionism.

Third, most existing research concentrates on innovation outcome variables within organizations, such as employees’ innovative behaviors (Hoang et al., 2022; Lin et al., 2022). However, only a few studies have examined how an organization’s leadership traits affect the mechanisms of radical innovations. For organizations to thrive in a rapidly evolving external environment, their members must generate novel and groundbreaking ideas to distinguish themselves in intense competition. Consequently, the significance of employees’ radical innovative behaviors for organizational survival and growth is escalating daily and is invaluable in today’s volatile business landscape (Liu et al., 2022). This is why it is crucial to investigate the factors affecting radical innovation in organizations. This study considers a leader’s perfectionism as an influential factor and actively investigates the process of enhancing radical innovation.

Fourth, this study of Chinese small and medium-sized enterprises (SMEs) in the context of organizational culture with Chinese characteristics expands the research scope by incorporating both leadership traits and employee psychological states as moderating variables. Judge et al. (2002) argue that the Big Five personality traits are crucial for predicting leadership behavior. Therefore, this study considers conscientiousness as a leadership trait and examines its effect on employee behavior and states in roles that require perfectionism. Furthermore, this study incorporates the regulatory focus literature to explore differences in employees’ internal self-regulation toward radical innovations. Because individuals with a promotion focus tend to concentrate more on the positive outcomes of events, they are more likely to explore their environment and work (Wu and Zhang, 2023), which promotes radical innovation. Therefore, this study uses a promotion focus as a moderating variable to interact with work engagement to enhance radical innovation, thereby filling a research gap on this topic in Chinese SMEs.



2 Theoretical background


2.1 Leader’s other-oriented perfectionism and subordinate’s work engagement

This study uses Hewitt and Flett's (1991) concept of other-oriented perfectionism, which centers on expecting others to strive for perfection and being highly critical of those who fall short of expectations (Stoeber, 2015). According to Hewitt and Flett (1991), this kind of perfectionism is often maladaptive because it can lead to blaming, a lack of trust, and hostility, as well as setting unrealistic standards for others to set unrealistic standards, thus threatening the team climate (Kleszewski and Otto, 2020). However, some research suggests that this trait may have a ‘bright side’, whereby other-oriented perfectionism may help others to achieve high standards (Shoss et al., 2015). Leaders’ perfectionism toward their employees manifests itself in setting extremely high standards for their employees and requiring them to achieve their goals without flaws. If other-oriented perfectionism motivates individuals to help others meet standards, positive outcomes may result (Shoss et al., 2015). Drawing from trait interaction theory, research has demonstrated that other-oriented perfectionism in the workplace, when combined with a conscientious personality, can predict positive interpersonal outcomes at work, such as task-oriented helping behaviors (Shoss et al., 2015). They also propose that a leader’s perfectionism can positively affect employee creativity through job crafting (Yu et al., 2021).

Some other-oriented perfectionists may help others meet the high standards they hold, so when leaders set high standards while providing support and autonomy, employees are more likely to experience higher levels of engagement (Shoss et al., 2015). This engagement in turn motivates them to think creatively and pursue radical innovations. Thus, work engagement serves as a mediating mechanism that transforms the effects of leader perfectionism into a driver of innovation. Kahn (1990) defines engagement as the act of committing one’s physical, cognitive, and emotional resources to a work role. This engagement is evident when individuals are physically involved in a task, either individually or collectively, are cognitively alert and focused, and feel emotionally connected to their work. Engaged employees also enjoy exploring new ideas or actions, which can lead to more positive learning behaviors and proactive actions (Bakker et al., 2014). Work engagement is the perfect link that combines personal characteristics, work factors, and job performance, and is an important way to increase the competitive advantage of an organization (Guo and Hou, 2022). Job and personal resources have been found to predict work engagement, which in turn leads to improved job performance (Bakker, 2011). Additionally, findings based on a regression analysis indicate that work engagement acts as a mediator between perceived organizational support and employee creativity (Aldabbas et al., 2023).

A leader’s perfectionism can enhance the work engagement of their subordinates, because they are often motivated by the challenge of perfectionism and they view the leader’s emphasis on perfectionism as a significant learning opportunity, the high standards set by perfectionist leaders align with their desire to be challenged, leading to increased work engagement among employees working with such leaders (Xu et al., 2022). Moreover, a perfectionist leader can inspire subordinates to aim for high standards, thereby boosting their performance and efficiency (Ocampo et al., 2020). As a result, employees under a leader’s other-oriented perfectionism may enhance their engagement and performance at work to meet the expectations of perfectionist leaders (Birch et al., 2019). The high standards and demands of perfectionist leaders can stimulate positive emotions and the development of problem-focused coping strategies in employees, increasing their willingness to expend energy on work-related tasks and subsequently enhancing work engagement (Mazzetti et al., 2023). When employees perceive the perfectionist expectations of their leaders, they also feel the challenge of their work and simultaneously reap benefits and rewards. Overcoming this challenging pressure can yield positive effects and feedback for employees’ personal growth, leading them to value their work and invest more resources into it (Li et al., 2010). Therefore, a leader’s perfectionism, as a type of challenging stressor, sets high standards and requirements for employees, bringing pressure but also conveying positive ideas. This gives employees the confidence and passion to work hard, increasing their work commitment and subsequently improving their task performance.

Previous research by Amabile and Pratt (2016) suggests that creativity and innovation require the relentless pursuit of elevated standards, a focus on areas of concern, and the continuous motivation of employees to achieve their objectives. These elements can be effectively fostered by a perfectionist leader; therefore, a leader’s perfectionism could potentially enhance employees’ radical innovations by inspiring them to exert more effort and persist despite challenges and failures (Raza and Shah, 2023). A leader’s perfectionist demands inherently involve dissatisfaction with the current state of affairs and a quest for superior outcomes, to meet these demands, employees must deviate from existing solutions and explore different alternatives, thereby fostering creativity and enhancing radical innovation (Xu et al., 2022). Perfectionist leaders set high standards and expectations for their employees, when employees perceive these expectations, they infer that their leaders have strong faith in their abilities (Tierney and Farmer, 2004). This understanding motivates them to overcome their fear of challenging the status quo, ensuring optimal creative performance and increased radical innovation (Gong et al., 2009). Perfectionist leaders impose high standards and demands on their employees’ work. This compels employees to adjust their thinking, emotions, and other resources to reach the desired state when dealing with demanding tasks (Yu et al., 2021), and to seek new solutions that lead to radical innovations.


H1: Leader’s other-oriented perfectionism is positively related to subordinate’s work engagement.
H2: Leader’s other-oriented perfectionism is positively related to subordinate’s radical innovation.





2.2 Subordinate’s work engagement and subordinate’s radical innovation

Radical innovation is defined as one that has a strong impact on an organization, provides entirely new solutions and technologies that deliver benefits, and creates new business for the organization (O’Connor and Ayers, 2005). Radical innovation replaces old solutions and create entirely new ways of thinking that provide the engine for the long-term value growth of the business that business leaders seek and create new business opportunities (Leifer et al., 2001). This behavior embodies an employee’s ability to actively adopt innovative behaviors, courageously challenge the status quo, attempt new methods or creative thinking to solve technological issues, and potentially lead to disruptive innovations (Li et al., 2022). Therefore, radical innovation plays a crucial role in a firm’s economic sustainability (Koberg et al., 2003). Studies have shown that companies with a broad range of knowledge are more skilled at creating groundbreaking innovations when there is internal knowledge sharing (Zhou and Li, 2012). Leadership that supports innovation encourages employees to engage in radical innovation by fostering an identity tied to innovation (Liu et al., 2022). The values associated with pay raises, knowledge sharing, and thorough information processing all play multiple, sequential mediating roles in employees’ radical innovative behaviors (Yang and Wang, 2023).

When employees are deeply engaged in their work and less affected by external factors, they are better equipped to generate creative solutions and tackle problems innovatively, thereby boosting their creativity and fostering radical innovation (Wu et al., 2021). Employees who are highly engaged at work not only maximize the use of existing work resources, but also create new ones to sustain their engagement, as a result, these employees are more likely to work harder, be more efficient, exhibit greater creativity, and demonstrate a higher capacity for radical innovative behaviors (Bhatnagar, 2012). Furthermore, the sense of purpose that engaged employees feel at work encourages them to make extra efforts to understand problems from various angles and to connect with different information sources, which can promote radical innovation in the workplace (Gilson and Shalley, 2004; Montani et al., 2020). First, the positive emotional state linked with dedication in work engagement stimulates flexible thinking, which aids in generating creative solutions and enhancing radical innovation (Madrid et al., 2014). Employees who are engaged at work are fully immersed in their tasks, focusing on work-related activities and effectively using their resources (Chang et al., 2013). Additionally, work engagement allows employees to leverage their cognitive resources through absorption to discover new perspectives, information, and knowledge and integrate them into novel creative concepts (Zhang and Bartol, 2010). Work engagement empowers employees to fully use their resources, stimulate creative thinking, find new solutions and techniques, and enhance radical innovation.


H3: Subordinate’s work engagement is positively related to subordinate’s radical innovation.
 



2.3 The mediating effect of subordinate’s work engagement

Perfectionist leaders drive employees to pursue higher performance by setting high expectations and striving for excellence, emphasizing the gap between the current and ideal state (Mitchell et al., 2019; Park et al., 2014). This behavior motivates employees to invest more physical, cognitive, and emotional resources to enhance work engagement (Xu et al., 2022). Work engagement enables employees to actively engage in cognitive activities, absorb new knowledge, and drive radical innovation (Parker and Griffin, 2011). Thus, leadership perfectionism promotes employees’ self-regulation by motivating them to align with organizational goals, ultimately enhancing innovation. Research has shown that perfectionist leaders enhance employees’ sense of efficacy and work engagement by setting high standards and clear expectations (Tierney and Farmer, 2011). Engaged employees are more inclined to seek out learning opportunities, develop expertise, and generate innovative ideas (Park et al., 2014). In addition, employees respond to high demands by increasing their work engagement, both to satisfy intrinsic needs and to achieve innovative outcomes (Yu et al., 2021). Organizations can leverage leadership perfectionism to promote innovation through a supportive environment. For example, leaders align employees with organizational goals through effective communication, boosting their confidence and motivation (Hakanen et al., 2008). By enhancing work engagement, organizations can transform the pressure of leadership perfectionism into a drive for radical innovation, achieving a win-win situation for both employees and the organization.


H4: Subordinate’s work engagement positively mediates the relationship between leader’s other-oriented perfectionism and subordinate’s radical innovation.
 



2.4 The moderation effects of leader’s conscientiousness

Conscientiousness refers to a collection of constructs that describe individual differences in tendencies to exhibit self-control, responsibility toward others, diligence, organization, and adherence to rules (Roberts et al., 2009). Individuals with high conscientiousness typically organize their time, work in a disciplined way toward their objectives, aim for precision and perfection in their tasks, and deliberate carefully when making decisions (Smithikrai and Suwannadet, 2018). Conscientious leaders can significantly aid employees in overcoming anxiety and insecurity, enhancing subjective wellbeing, and responding to the pressing need to tackle the challenges of the new work-life environment (Xue et al., 2023). Conscientious leaders boost performance by aiding in the establishment of norms and behaviors that ultimately inspire employees to actively engage in work process improvement (Walumbwa et al., 2012). Xue et al. (2023) indicate that leaders who exhibit higher levels of conscientiousness may enhance the wellbeing of their subordinates. Smithikrai and Suwannadet (2018) suggest that conscientiousness is a moderating factor in the direct relationship between authentic leadership and proactive work behavior, with the relationship being stronger when the leader’s conscientiousness is high. Wang et al. (2020) found that a leader’s conscientiousness moderates the indirect effect of a leader’s humility on promoting team creativity through team creativity effectiveness.

Leaders who are perfectionists establish high standards and expectations for others. In this study, we explore the personality traits associated with other-oriented perfectionism and examine how a leader’s conscientiousness can enhance employee work engagement. A perfectionist leader often favors the performance of others, but the level of their conscientiousness leads to the preference can be successfully converted into supportive behaviors that boost employee work engagement (Shoss et al., 2015). Perfectionistic leaders have high expectations of their employees, when these leaders are also conscientious, they engage in socially acceptable behaviors, adhere to ethical standards and rules, and hold themselves accountable to their employees, this accountability helps keep employees engaged and flexible in completing their tasks (Van Eeden et al., 2008). Conscientious individuals, who are often perfectionists, perform their work meticulously to avoid errors and make informed decisions, these leaders motivate their followers by setting high yet achievable goals and providing assistance when needed; therefore, when employees have a leader who is both a perfectionist and conscientious, they receive the necessary leadership support to fully engage in their work (Breevaart and de Vries, 2021). According to the job demands-resources (JD-R) model, job demands and job resources can act as precursors to employee work engagement, reducing job demands helps employees concentrate on their work and minimize unproductive time, while increasing job resources helps employees maintain their energy and stay engaged in their work, if sufficient job resources are available, they can counteract the negative effects of demands, thereby ensuring high levels of work engagement and subsequent positive outcomes (Bakker and Demerouti, 2007). Therefore, a leader’s perfectionism, which places high demands on employees and challenges them to promote desirable behaviors, raises the standard of work and provides employees with the necessary work resources to stay engaged in their work and perform relevant tasks effectively under the personality trait of a leader’s conscientiousness.


H5: Leader’s conscientiousness positively moderates the relationship between leader’s other-oriented perfectionism and subordinate’s work engagement.
 



2.5 The moderated mediation effects of subordinate’s promotion focus

The regulatory focus principle differentiates between self-regulation with a promotion focus, which concerns achievement and ambition, and self-regulation with a prevention focus, which concerns safety and responsibility. When individuals have a promotion focus, they are motivated to seek pleasure, and this focus is linked to the motivation to reach a desired outcome (Higgins, 1997). People engaged in a promotion-focused self-regulatory process are motivated by their growth and developmental needs to strive to align with their ideal selves, thereby enhancing the importance of positive outcomes (Brockner and Higgins, 2001). Individuals with a promotion focus tend to view the environment as benign and use a variety of strategies to achieve their goals (Zhou et al., 2012). When people have a promotion focus, they prefer to gain new achievements rather than maintain current ones, value goals that involve accomplishments or outcomes perceived as gains, and persist in tasks that promise rewards for success (Molden et al., 2009). Transformational leadership has a positive effect on employee creativity, facilitated by the mediating effects of promotion focus (Henker et al., 2015). Furthermore, transformational leadership proves particularly beneficial for job crafting when employees have a high promotion focus (Hetland et al., 2018). Challenging stress positively affects promotion focus, which in turn positively affects creativity self-efficacy (Wu et al., 2021).

We emphasize the significant moderating role of an employee’s promotion focus in amplifying the effect of work engagement on radical innovation. Essentially, radical innovation is shaped by the interplay between work engagement and promotion focus. Employees with a promotion focus are likely to be more open to risk-taking and experimentation with creative strategies, and more driven to implement creative ideas, leading to radical innovations (Henker et al., 2015). Such employees foster positive changes in their work, enhancing their work resources and fostering work engagement, boosting positive emotions, new work perceptions, and the emergence of radical innovations (Lichtenthaler and Fischbach, 2019). Employees with a promotion focus are motivated to engage in their work to fulfill their aspirations and concentrate on positive outcomes (Blank and Naveh, 2018). This process supports creative insights (Friedman and Förster, 2001), enabling employees to explore new knowledge and develop new competencies, leading to radical innovation. Regulatory focus theory suggests that an individual’s motivation aids in achieving their desired end state, driven by this growth desire, employees with a promotion focus engage in work to realize their accomplishments, explore new work solutions, and achieve radical innovations (Jason and Geetha., 2021). Based on these arguments, employees with a promotion focus believe in their ability to perform their jobs well and dedicate their full mental and physical energy to their work. This leads to the acquisition of new knowledge and skills, the generation of new work options, and the achievement of certain accomplishments, resulting in more radical innovation. This process suggests that high levels of employee promotion focus and work engagement foster high levels of radical innovation.

Moreover, employees who are intrinsically motivated and have a promotion focus tend to be more engaged in their work and seek innovative solutions to problems, leading to innovation (Yidong and Xinxin, 2013). High expectations from a perfectionist leader enhance these employees’ cognitive flexibility, risk-taking, and confidence in complex tasks, thereby generating new ideas and creative solutions, and enhancing radical innovation (Grant and Berry, 2011). Therefore, this study concludes that an employee’s work engagement is linked to their psychological state of promotion focus when their leader exhibits perfectionist traits, and this can affect radical innovation. Employees with a promotion focus are more attuned to the high work standards set by their leaders and, as a result, they seek innovative ways to structure their work and embrace the challenge of working toward the leader’s vision (Hetland et al., 2018). Thus, when faced with their leader’s perfectionist expectations, employees with a promotion focus can increase their work engagement, seek new ways of working, and achieve radical innovation. When perfectionist leaders set high standards for work engagement, employees adjust their behavior to actively engage in their work, when this high level of work engagement is paired with the stimulation of high work demands, employees with a promotion focus find the most favorable work environment, strive to perform creative work, and achieve radical innovation (Zhou et al., 2012). In general, when employees have higher levels of promotion focus, the high work demands associated with leader perfectionism are more likely to be viewed as a challenging stressor, perceived as contributing to personal growth and development, and enhancing personal work engagement, this, in turn, motivates employees to develop positive emotions and coping behaviors in response to stress and employees with a promotion focus are more open-minded, innovative, and willing to take risks, contributing to radical innovation (Yu et al., 2021). Therefore, this study concludes that when employees have a higher promotion focus, they are more willing to work hard, explore new solutions, and the higher their work engagement, the greater their radical innovation. Furthermore, when faced with the high demands and standards of a leader’s perfectionism, employees with a promotion focus have a more open attitude toward challenges, a higher willingness to take risks, and positive emotions toward challenges, and are more likely to be inspired to make radical innovations.


H6: Subordinate’s promotion focus will positively moderate the relationship between subordinate’s work engagement and subordinate’s radical innovation. Such that when the level of subordinate’s promotion focus is higher, the positive relationship of subordinate’s work engagement on subordinate’s radical innovation is enhanced.

H7: The mediating role of subordinate’s work engagement on the relationship between leader’s other-oriented perfectionism and subordinate’s radical innovation will be positively moderated by subordinate’s promotion focus.
 




3 Method


3.1 Participants and procedures

To empirically analyze the research hypothesis that leader other-oriented perfectionism is an antecedent of radical innovation, we surveyed employees of Chinese SMEs through an online questionnaire. The majority of employees who participated in the survey were subordinates. The sample size of the recovered questionnaires for analysis was 343 (91.2% response rate), after excluding invalid questionnaires. Regarding the characteristics of the participants in this study, there were 134 men (39.1%) and 209 women (60.9%). In terms of age, 0 (0%) were under the age of 20 years, 62 (18.1%) were between the ages of 20 and 29 years, 71 (20.6%) were between the ages of 30 and 39 years, 110 (32.1%) were between the ages of 40 and 49 years, 100 (29.2%) were between the ages of 50 years or older. In terms of educational level, 111 (32.4%) were from technical secondary school or high school, 72 (21.0%) were from junior college, 84 (24.4%) graduated from college, 17 (5.0%) held a master’s degree, 3 (0.9%) held a doctor’s degree or higher and 56 (16.3%) are in other. In terms of employment relationships, full-time jobs were the most numerous at 213(62.1%) and informal positions were 130(37.9%).

Regarding Service Years, 29(8.5%) people had worked for a year or under, 42(12.2%) had worked for 1 to 3 years, 42(12.2%) had worked for 3 to 5 years, 37(10.8%) had worked for 5 to 7 years, and 193(56.3%) people had worked for 7 or over. Regarding about the time to work with the current immediate leader, 51(14.9%) people had worked for a year or under, 41(12.0%) had worked for 1 to 2 years under, 50(14.6%) had worked with the current immediate leader for 2 to 3 years under, 31(9.0%) had worked with the current immediate leader for 3 to 4 years under, 32(9.3%) worked with the current immediate leader for 4 to 5 years under, and 138(40.2%) people had worked with the current immediate leader for 5 or over. Regarding enterprise type, 27(7.9%) people were working in education, 37(10.8%) people were working in finance, 25(7.3%) people were working in medical industry, 71(20.7%) people were working in catering services, 36(10.5%) people were working in coal mining, 138(40.2%)people were work in media and 9(2.6%) people were working in other occupations.



3.2 Measures

Leader other-oriented perfectionism. To measure leader other-oriented perfectionism in Chinese SMEs, we used Hewitt and Flett (1991) measurement scale. The measurement tool consists of 5 items. The sample items included,“My leaders have great expectations for me.” and “My leader expects me to do my job perfectly.”

Work engagement. To measure the work engagement of Chinese SME members, we used a measurement scale consisting of 18 questions from Rich et al. (2010). The sample items include “I work with intensity on my job.” and “I exert my full effort to my job.”

Conscientiousness. To measure leader conscientiousness in Chinese SMEs, we used Gerlitz and Schupp (2005) measurement scale. The measurement tool consists of 5 items. The sample items included, “My leader is an organized person.” and “My leader is a responsible person.”

Promotion focus. This study used the measurement items of Wallace and Chen (2006) to measure promotion focus. The measurement tool consists of 6 items. Sample items include “I can accomplish a lot at work.” and “I’ll do my job well no matter what.”

Radical innovation. We used Li et al. (2008) scale to measure Chinese SMEs’ radical innovation. The tool used to measure radical innovation consists of 4 items. Sample items include “I often create radically new products.” and “I often introduce radically new concept in innovations.”

All items use a 7-point Likert scale, with responses ranging from 1 (strongly disagree) to 7 (strongly agree); the higher the score, the stronger the abovementioned intent. The research model is shown in Figure 1.

[image: Flowchart depicting relationships between concepts. Leader's Conscientiousness and Subordinate's Promotion Focus point to Work Engagement. Work Engagement connects to Radical Innovation, which is also influenced by Leader's Other-oriented Perfectionism.]

FIGURE 1
 The research model.




3.3 Analytical approach

The collected questionnaire data were statistically analyzed using SPSS 26.0. and Amos 24.0. Initial data analysis was completed using SPSS software, covering demographic characterization, reliability analysis of the scales (assessed by Cronbach’s alpha coefficients), and correlation analyses between variables. Subsequently, confirmatory factor analysis (CFA) was conducted using AMOS software to test the structural validity of the measurement model. In this study, SPSS Process Macro 3.4.1 Model 4 was used to analyze the direct, indirect, and mediating effects of the variables. In order to test the robustness of the moderating effect, this study used the SPSS PROCESS Macro 3.4.1 Model 1 to conduct 5,000 samples of Bootstrapping tests within the 95% confidence interval. Finally, this study validated the overall model using structural equation modeling in SmartPLS software.




4 Results


4.1 Confirmatory factor analysis and reliability analysis

This study first conducted a confirmatory factor analysis. Confirmatory factor analysis (CFA) is a type of structural equation modeling that deals specifically with measurement models; that is, the relationships between observed measures or indicators (e.g., test items, test scores, behavioral observation ratings) and latent variables or factors (Brown and Moore, 2012). Model 1 was an expected model, in which five factors were loaded independently and input simultaneously. In terms of model fit, the absolute fit index was X2(p) = 661.538(0.000), X2/df = 1.010, RMSEA = 0.050, and the incremental fit index was IFI = 0.941, CFI = 0.940, and the parsimonious adjusted index was PGFI = 0.806, PNFI = 0.876. Model 2 was designed using all items loaded on a single factor. The results showed X2(p) = 4625.311(0.000), X2/df = 6.955, RMSEA = 0.132, IFI = 0.621, CFI = 0.619, PNFI = 0.552, and PGFI = 0.434. Based on these results, we acknowledge that Model 1 is acceptable with a good fit. Table 1 summarizes the results of the structural model fit index.



TABLE 1 Summary of structural model fit results.
[image: Table comparing two models. Model 1 (five-factor) shows χ²(p) 661.538, χ²/df 1.010, RMSEA 0.050, IFI 0.941, CFI 0.940, PNFI 0.876, PGFI 0.806. Model 2 (one-factor) shows χ²(p) 4625.311, χ²/df 6.955, RMSEA 0.132, IFI 0.621, CFI 0.619, PNFI 0.552, PGFI 0.434. Footnote clarifies model structures.]

The CFA of Model 1 (five-factor model) showed that the scale was a good fit and construct validity. To verify the feasibility of the model, we derive the Average Variance Extracted (AVE) and Composite Reliability (CR). In terms of the AVE value, all the values are greater than 0.5. Regarding the value of CR, all the values are greater than 0.7. Through such a result, convergent validity is ensured. Refer to Table 2 for specific values.



TABLE 2 The result of convergent validity and reliability analysis.
[image: Table showing variables related to leader other-oriented perfectionism, work engagement, conscientiousness, promotion focus, and radical innovation. Includes estimates, standard errors, critical ratios, significance levels, standardized regression weights, average variance extracted, construct reliability, and Cronbach's alpha. Model fit indices are provided at the bottom, indicating fit statistics like RMSEA and CFI.]

The reliability analysis results of each variable in this study are all above 0.7, thus ensuring confidence in each variable. Table 2 shows the results of the analysis of convergent validity and reliability.



4.2 Descriptive statistics and correlation analysis

In this study descriptive statistical analyses included mean and standard deviations. The means, standard deviations and correlations of the variables are in accordance with the criteria. Table 3 shows the results of the descriptive statistics and correlation analysis.



TABLE 3 The results of descriptive statistics and correlation analysis.
[image: Table displaying correlations and descriptive statistics for five variables: leader other-oriented perfectionism, work engagement, conscientiousness, promotion focus, and radical innovation. Means and standard deviations are provided along with correlation coefficients. Significant correlations are marked with asterisks, indicating varying levels of statistical significance: ***p < 0.001, **p < 0.01, *p < 0.05.]



4.3 Hypothesis test

The results show that work engagement of employees in Chinese SMEs has a mediating effect on the relationship between leader other-oriented perfectionism and radical innovation. The results of the analysis are as follows: leader other-oriented perfectionism had positive effects on work engagement (t = 8.624, p < 0.001), and Boot LLCI was found to be 0.314 and Boot ULCI was found to be 0.496, which did not contain 0, so hypothesis 1 was supported. Work engagement had positive effects on radical innovation (t = 3.887, p < 0.001), and Boot LLCI was found to be 0.108 and Boot ULCI was found to be 0.325, which did not contain 0, so hypothesis 3 was supported. Leader other-oriented perfectionism had positive effects on radical innovation (t = 0.2.409, p < 0.05), and Boot LLCI was found to be 0.027 and Boot ULCI was found to be 0.235, which did not contain 0, so hypothesis 2 was supported.

In this study, SPSS Process Macro 3.4.1 Model 4 was used to test for mediating effects, and 5,000 Bootstrap samples were taken for 95% confidence interval estimation, and the results of the test are shown in the Table 4. The indirect effect of work engagement in the relationship between leader other-oriented perfectionism and radical innovation is 0.087, with a lower limit of 0.043 and an upper limit of 0.139. The display does not contain 0 between the upper and lower values, and therefore the effect of the parameter can be considered significant. Hence, hypothesis 4 is supported. Table 4 shows the results.



TABLE 4 The results of mediating effect.
[image: A table displays paths and their statistical measures. Paths: Leader other-oriented perfectionism to work engagement, work engagement to radical innovation, and Leader other-oriented perfectionism to radical innovation. Measures include estimates, standard errors (S.E.), t-values, p-values, lower and upper limits of confidence intervals (LLCI, ULCI). Total effect: 0.217 estimate, direct effect: 0.130 estimate, indirect effect: 0.087 estimate. Standard errors, t-values, p-values, and confidence intervals are also provided for each measure.]

Leader other-oriented Perfectionism was set as the independent variable, Work Engagement was set as the dependent variable and Leader’s Conscientiousness was set as the moderating variable for moderating effect analysis. From the effect coefficients in the above table, it can be seen that the regression coefficient between Leader other-oriented Perfectionism and Work Engagement is 0.402 and the significance level is p < 0.001 level, so there is a significant positive effect between Leader other-oriented Perfectionism and Work Engagement has a significant positive effect relationship and the regression coefficient of the interaction term (Leader other-oriented Perfectionism*Leader’s Conscientiousness) is 0.187 and the level of significance p < 0.001 level, so Leader’s Conscientiousness has a positive moderating role in the effect of Leader other-oriented Perfectionism on Work Engagement. Therefore, hypothesis 5 is supported. Figure 2 shows the graph related to the moderating effect of conscientiousness (Table 5).

[image: A line graph displays the relationship between Leader Other-oriented Perfectionism and Work Engagement, with Conscientiousness as a moderator. The x-axis ranges from 1.0 to 7.0, while the y-axis ranges from 4.4 to 6.7. Three lines represent different levels of Conscientiousness: the red line (+1 standard deviation), the green dashed line (mean), and the blue dotted line (-1 standard deviation). All lines show a positive correlation, increasing steadily across the x-axis.]

FIGURE 2
 The moderating effect of conscientiousness.




TABLE 5 The result of moderation.
[image: Table showing statistical analysis results. Variables include leader other-oriented perfectionism (A), leader's conscientiousness (B), and their interaction (A*B). Estimates are 0.402, 0.322, and 0.187, respectively. Standard errors are 0.047, 0.047, and 0.044. t-values are 8.624, 6.839, and 4.212. p-values are all 0.000. Confidence intervals are 0.314 to 0.496, 0.232 to 0.417, and 0.101 to 0.275. Significance indicated at p less than 0.001, 0.01, and 0.05.]

Work Engagement was set as the independent variable, Radical Innovation as the dependent variable and Subordinate’s Promotion Focus as the moderating variable for moderating effect analysis. From the effect coefficients in the above table, it can be seen that the regression coefficient between Work Engagement and Radical Innovation is 0.217, and the significance level is p < 0.001 level, so there is a significant positive effect relationship between Work Engagement and Radical Innovation, and the interaction terms (Work Engagement*Subordinate’s Promotion Focus) has a regression coefficient of 0.185 and a significance level of p < 0.001 level, so there is a significant positive effect relationship between Work Engagement and Radical Innovation, and the interaction term (Work Engagement*Subordinate’s Promotion Focus) has a positive moderating effect in the effect of Work Engagement on Radical Innovation. There is a positive moderating effect in the effect of Work Engagement on Radical Innovation. Therefore, hypothesis 6 is supported. Figure 3 shows the graph related to the moderating effect of promotion focus (Table 6).

[image: Line graph showing the relationship between work engagement and radical innovation, with lines representing promotion focus at plus one standard deviation (red), mean (green), and minus one standard deviation (blue). The graph suggests as work engagement increases, radical innovation also rises across all levels of promotion focus.]

FIGURE 3
 The moderating effect of promotion focus.




TABLE 6 The result of moderation.
[image: Table displaying statistical results for variables influencing work engagement. It shows estimates, standard errors, t-values, p-values, and 95% confidence intervals for work engagement, subordinate's promotion focus, and their interaction. The p-values for all variables are 0.000, indicating high significance.]

This study used SmartPLS software to conduct hypothesis testing for structural equation modeling. The fit of the initial research model was first examined. In terms of model fit, the absolute fit index was X2(p) = 663.473(0.000), X2/df = 1.013, RMSEA = 0.060, SRMR = 0.035, and the incremental fit index was IFI = 0.940, CFI = 0.940, and the results of the examination found that the model fit was good, indicating that the fit of the structural model was acceptable.

This study follows the division criteria of mean plus or minus one standard deviation to test whether there is a difference in the mediating effect of Work Engagement on the impact of Leader other-oriented Perfectionism on Radical Innovation at two different levels of Subordinate’s Promotion Focus, low and high.

The results of the analysis of hypothesis 7 are shown in Table 7. Based on the test results, when Leader’s Conscientiousness is held constant as the reference group, we examined the mediating effect of Work Engagement between Leader Other-Oriented Perfectionism and Radical Innovation at different levels of Subordinate’s Promotion Focus. The results indicate that the mediating effect size of Work Engagement varies depending on the level of Subordinate’s Promotion Focus. When Leader’s Conscientiousness is at a lower level (M-1SD) and Subordinate’s Promotion Focus is at a lower level (M-1SD), the mediated effect of Work Engagement has a value of 0.008, with a significance p-value of 0.626 which is greater than the significance threshold. Level 0.05 and the 95% confidence interval contains 0, so its indirect effect is not significant; when Subordinate’s Promotion Focus is at a higher level (M + 1SD), the mediation effect of Work Engagement is 0.085, with a significance p-value of 0.008 which is smaller than the significance threshold level of 0.05 and 95% confidence interval does not contain 0, so its indirect effect is significant. When Leader’s Conscientiousness is at a Mean level and Subordinate’s Promotion Focus is at a lower level (M-1SD), the mediated effect of Work Engagement has a value of 0.015, with a significance p-value of 0.610 which is greater than the significance threshold level 0.05 and the 95% confidence interval contains 0, so its indirect effect is not significant; when Subordinate’s Promotion Focus is at a higher level (M + 1SD), the mediation effect of Work Engagement is 0.166, with a significance p-value of 0.000 which is smaller than the significance threshold level of 0.05 and 95% confidence interval does not contain 0, so its indirect effect is significant. When Leader’s Conscientiousness is at a higher level (M + 1SD) and Subordinate’s Promotion Focus is at a lower level (M-1SD), the mediated effect of Work Engagement has a value of 0.022, with a significance p-value of 0.610 which is greater than the significance threshold level 0.05 and the 95% confidence interval contains 0, so its indirect effect is not significant; when Subordinate’s Promotion Focus is at a higher level (M + 1SD), the mediation effect of Work Engagement is 0.246, with a significance p-value of 0.000 which is smaller than the significance threshold level of 0.05 and 95% confidence interval does not contain 0, so its indirect effect is significant. This suggests that there is a moderated mediating effect in this study, i.e., Subordinate’s Promotion Focus moderates the mediating effect of Work Engagement between Leader other-oriented Perfectionism and Radical Innovation, and as Subordinate’s Promotion Focus increases, the mediating effect of Work Engagement between Leader other-oriented Perfectionism and Radical Innovation increases, i.e., Subordinate’s Promotion Focus positively moderates the mediating effect of Work Engagement between Leader other-oriented Perfectionism and Radical Innovation. So, hypothesis H7 is supported (Table 7).



TABLE 7 The moderated mediation effect of promotion focus.
[image: A table showing the effects of leaders’ conscientiousness on radical innovation. It includes rows for three levels: minus one standard deviation, mean, and plus one standard deviation. Each level has columns for moderator, indirect effect, standard error, t-value, p-value, and ninety-five percent confidence interval. The moderator is promotion focus, and the indirect effects vary across levels, indicating increasing effects with higher levels of conscientiousness.]




5 Discussion

This study concentrates on employees of Chinese SMEs, specifically investigating how a leader’s perfectionism predicts employee radical innovation. It tests the mediating effect of employee work engagement and the moderating effects of a leader’s conscientiousness and employee promotion focus on the relationship between a leader’s perfectionism and radical innovation. Based on the results, this study found that work engagement mediating the link between leader perfectionism and radical innovation, with leader conscientiousness and promotion focus moderating the effects.


5.1 Theoretical implications

First, this study’s findings indicate that leadership perfectionism positively is an antecedent of employee work engagement. This implies that an increase in a leader’s perfectionism corresponds to an increase in the level of employee work engagement. This contradicts Xiong and Zhang's (2023) conclusion that a leader’s perfectionism leads to employee burnout. However, it is in line with the findings of Ocampo et al. (2020). Leaders’ perfectionism inherently motivates employees because of their ability to facilitate the mastery of knowledge by meeting basic needs (Mazzetti et al., 2023). Therefore, a leader’s perfectionism predicts employees’ resilience by coaching and motivating them, promoting task-related knowledge and strategies, and affecting their work engagement to achieve organizational objectives.

Second, there is a positive correlation between employee work engagement and radical innovation. This aligns with the findings of Gupta et al. (2017), which suggest that employees with high work engagement are more likely to exhibit innovative behavior. Adopting innovative work practices requires a significant amount of work engagement. Radical innovation, which involves devising new solutions, requires employees to be focused, mentally resilient to resist distractions, and feel satisfied with their work, dedicating their time and energy to it (Agarwal, 2014). Therefore, this study concludes that employees who are fully engaged in their work are more likely to enhance their knowledge and skills and stimulate flexible thinking, which in turn leads to radical innovation.

Third, the mediating effect of employee work engagement is evident in the positive path of a leader’s perfectionism influencing employee radical innovation. A leader’s perfectionism may establish more stringent performance standards or elevate organizational goals for employees (Ocampo et al., 2020). According to self-regulation theory, a leader’s perfectionism triggers the self-regulatory behavior of job crafting, which subsequently boosts employees’ self-efficacy and intrinsic motivation for creativity, thereby fostering creativity (Yu et al., 2021). Therefore, a leader’s perfectionism can serve as a motivational tool to ignite employees’ intrinsic motivation, enhance work engagement, and ultimately improve their radical innovation significantly.

Fourth, the positive role of a leader’s perfectionism on employee work engagement is moderated by the leader’s conscientiousness. This study found that the higher the leader’s conscientiousness, the stronger the effect of the leader’s perfectionism on employee work engagement. This is in line with the findings of Shoss et al. (2015). Conscientious leaders maintain order, behave in a socially acceptable way, and are responsible for their employees and their work until the task is completed (Van Eeden et al., 2008). The high-performance traits of conscientious leaders also lead them to provide more resources, effectively enabling employees to increase their work engagement and successfully complete work-related tasks (Shoss et al., 2015). Therefore, while a leader’s perfectionism sets high standards and demands, conscientiousness drives leaders to support employees with the resources they need to perform their jobs. When employees receive this support, their work engagement increases significantly.

Lastly, with high levels of leader conscientiousness and high levels of employee promotion focus, the mediating effect of work engagement in the pathway of perfectionism positively influencing radical innovation will be enhanced. Leaders with high levels of conscientiousness not only take responsibility for work outcomes, but also proactively provide employees with the resources and support they need to accomplish their tasks (Shoss et al., 2015). This support, which includes clear guidance, necessary tools, and emotional encouragement, can help employees better cope with the high standards and demands set by perfectionist leaders. Promotion focus individuals are more inclined to adopt exploratory behaviors and try new approaches and strategies when faced with complex or uncertain tasks (Zhou et al., 2012). This exploratory behavior not only enhances their work engagement, but also provides them with more opportunities for innovation. Therefore, when leaders have a high level of conscientiousness and at the same time employees have a high level of promotion focus, the two have a synergistic effect. Conscientiousness leaders provide the necessary support and resources to their employees, while promotion focus employees take full advantage of these resources to actively explore and innovate. This synergy significantly enhances the mediating effect of work engagement in the pathway to perfectionism facilitates radical innovation.

The primary contribution of this study is the introduction of a research model that draws on previous studies on a leader’s perfectionism, conscientiousness, employee work engagement, promotion focus, and radical innovation, suggesting correlations and implications among these variables. It also challenges the prevalent belief that the personality trait of other-oriented perfectionism results in negative outcomes. In contrast to prior research findings, this study asserts that a leader’s perfectionism can also yield positive results, such as employee engagement and radical innovation. Therefore, it offers a fresh viewpoint that is insightful in understanding how a leader’s perfectionism promotes employee radical innovation.



5.2 Practical implications

The research of Xu et al. (2022) findings suggest that perfectionism has a double-edged effect on employee creativity. Perfectionism has a double-edged effect to foster creativity, leaders must manage their level of perfectionism carefully to mitigate its negative effects. When perfectionism becomes extreme, its beneficial effect can diminish or disappear. Before setting goals, leaders should communicate with employees about their capabilities and resources to ensure that the goals are both challenging and within their capabilities. Provide employees with dedicated resource support for attempting innovative projects that are high-risk but potentially high-reward. Set up an innovation incentive program to reward employees who come up with innovative ideas or successfully implement innovative projects with material or spiritual rewards. In conclusion, to prevent the harmful desire for control due to an excessive pursuit of perfection, leaders should reduce their excessive supervision of employees, provide sufficient space for creativity, strengthen the employees’ innovation role identity within the organization, and nurture the innovation awareness of employees who are pragmatic and realistic.

Second, to maintain high productivity and innovation, organizations must ensure that their employees are focused and fully committed to their tasks (Lai et al., 2020). Therefore, organizations should recognize the importance of employee work engagement. Organizations should establish open lines of communication and encourage employees to suggest improvements and innovative ideas. Additionally, leaders should publicly praise employees’ efforts and achievements in a timely manner, as research shows that timely recognition enhances employees’ sense of accomplishment and motivation. To further support employees, organizations should respect individual needs and values. For instance, HR departments can offer flexible work arrangements (e.g., remote work options) and create personalized development plans to align with employees’ career growth aspirations. Beyond material incentives such as bonuses and pay raises, managers should also leverage spiritual incentives, such as public recognition, awards, and honors (e.g., employee-of-the-month programs), to enhance employee engagement and foster a sense of belonging.

Third, radical innovations can significantly enhance product performance and transform a company’s market position. These innovations can also fundamentally alter its technological trajectory and organizational capabilities, which are crucial for companies to achieve and maintain a sustained competitive advantage (Slater et al., 2014). Organizations should attract and retain innovative talent by implementing high-performance work systems and competitive incentive programs. Additionally, managers should provide employees with training in innovation methods and tools, such as Design Thinking, to equip them with the skills needed to drive creative solutions. To further support innovation, organizations should allocate necessary resources, such as experimental equipment and R&D funding, to enable employees to test and implement their ideas. Leaders should also foster a culture of open communication by organizing regular “Innovation Workshops” or “Brainstorming Sessions,” where employees are encouraged to freely express their ideas and collaborate on creative projects.

Fourth, conscientious leaders are goal-driven and dedicated to managing the work environment. They organize work responsibly, provide employees with necessary work resources, and structure teamwork effectively (Horowitz et al., 2006). Organizations should ensure employees have clear access to the resources they need, such as tools, equipment, information, and funds, to effectively accomplish their work. Managers can create a supportive work environment by establishing open communication channels and teamwork mechanisms. For example, regular team-building activities and cross-departmental collaboration projects can foster innovation and collaboration. Leaders should set an example by demonstrating a high level of responsibility and passion for their work. This can be achieved through public commitments and visible actions, such as actively participating in projects or recognizing team achievements. Additionally, leaders should proactively understand employees’ needs and challenges. For instance, they can hold regular one-on-one meetings or team check-ins to provide tailored support and address any obstacles.

Finally, the significance of a promotional focus has been confirmed. Employees with a promotional focus center on their ambitions, maintain enthusiasm, foster an exploratory processing style, and possess the drive to acquire knowledge and overcome challenges successfully. This forms a key foundation for creative behavior (Zhou et al., 2012). As a result, organizations should focus on fostering employees’ promotional focus. Organizations should develop facilitation-focused training programs to cultivate positive work attitudes and exploratory thinking among employees. For example, HR departments can design courses such as “Goal Orientation and Creative Thinking” to teach employees how to set aspirational goals and take proactive steps toward achieving them. During the hiring process, managers should incorporate a facilitative focus as a key assessment criterion. This can be achieved through behavioral interviews or psychometric assessments (e.g., the Big Five Personality Traits framework) to evaluate candidates’ goal orientation and exploratory tendencies. In promotion evaluations, organizations should prioritize employees who demonstrate a facilitative focus. For instance, criteria such as “innovative contribution” and “ability to achieve goals” can be used as key indicators for advancement. To further motivate employees, organizations should establish achievement-oriented incentives, such as “Innovation Achievement Awards” or “Goal Achievement Awards,” to recognize and reward those who excel in innovation and goal attainment.



5.3 Limitations and directions for future research

Examining leadership traits, this study provides valuable insights for enhancing employees’ radical innovations. However, there are several limitations.

First, the concept of perfectionism has evolved over time, with various scholars identifying different dimensions of it, such as normal and neurotic perfectionism (Hamachek, 1978), and perfectionist striving and concerns (Stoeber and Otto, 2006). However, this study only validated the trait of leader perfectionism based on a single dimension of other-oriented perfectionism, developed by Hewitt and Flett (1991). Therefore, future research should focus on the dimensions of a leader’s perfectionism as precursors to examine their effect on radical innovation. Additionally, these leadership styles should be compared to identify the most critical elements that affect radical innovation.

Second, this research explored the mediating role of employee work engagement in the process through which leader perfectionism predicts employee radical innovation. We discovered that in the studies conducted by Yu et al. (2021) and Park and Shin (2022), job crafting and cognitive flexibility were investigated as mediating factors. Therefore, future studies should consider examining other potential mediating variables.

Third, research on regulatory focus theory (Higgins, 1998) differentiates between promotion focus and prevention focus. This study examined only the moderating effect of promotion focus on the effect of work engagement on radical innovation, without considering the moderating effect of prevention focus. Future studies could incorporate the prevention focus variable to examine whether it negatively predicts radical innovation.

A major limitation of this study is its correlational design (correlation). Although we found a significant positive correlation between leadership perfectionism and employee engagement and radical innovation, this correlation does not prove causality. Future research could use an experimental design or a longitudinal research approach to further validate the causal relationship between variables.

Lastly, the data for this study were gathered from a single sample during the same timeframe, yielding highly similar findings, which suggests potential issues with common method bias. The first factor analysis in this study accounted for over 50% of the total variance, indicating a possible common method bias problem (Podsakoff and Organ, 1986). Consequently, future research should aim to segregate the respondents. Questions pertaining to leaders should be directed at members, while inquiries about member behavior or attitudes should be posed to leaders.




6 Conclusion

This study addresses a gap in understanding how a leader’s perfectionism predicts radical employee innovation within Chinese organizations, thereby expanding research on the positive effect of leadership on organizations. It also uncovers the mediating role of work engagement, exploring the connection between a leader’s perfectionism and employee work engagement, and examining radical innovation as a result of work engagement. This provides evidence that work engagement mediates the pathway through which a leader’s perfectionism predicts radical innovation. Furthermore, the study confirms the moderating effect of a leader’s conscientiousness, showing that the higher the level of conscientiousness, the stronger the effect of a leader’s perfectionism on work engagement. The moderating effect of an employee’s promotion focus was also confirmed, indicating that the higher the level of promotion focus, the stronger the effect of employee work engagement on radical innovation. These findings offer a strategy for organizations to enhance employees’ radical innovation. The results of this study can improve managers’ understanding of a leader’s perfectionism and radical innovation, providing valuable insights for organizations and managers.
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The use of nudging tools to motivate employees to actively participate in corporate green innovation has not yet received sufficient attention. Designing and implementing effective nudging strategies to push employees out of their comfort zones and actively learning green knowledge can bridge the research gap based on the expectancy theory. In this study, 2,253 participants from Chinese manufacturing firms were divided into five groups to investigate the effect of different nudges on green knowledge acquisition. The findings indicate that the combined nudges of social norm and social status have a greater impact than their individual counterparts, and there is no evidence of a crowding out effect. It is more meaningful for employee learning and corporate green development that the efficacy of praising before pressuring is greater in the two combined interventions. Furthermore, we revalidated the efficacy of nudging tactics by carrying out robustness tests and heterogeneity verification for subdivided samples of enterprise ownership and employee position. This study offers a viable operational pathway for theoretical research and business practice on green innovation. We are willing to suggest that stakeholders devote more effort to studying various types of innovation nudging methods.
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1 Introduction

Under the surge of green innovation, cultivating workforce engagement in perpetual skill enhancement and renewing green knowledge constitutes an indispensable strategy for mitigating sustainability dilemmas (Behera and Sethi, 2022; Xavier et al., 2016). However, due to the inherent learning inertia of individuals, employees are prone to remain entrenched in their comfort zones, exhibiting resistance to altering the status quo (Ritala et al., 2015). How to choose tools with high freedom, low cost and high efficiency to motivate employees’ green knowledge learning becomes a significant and important fundamental task (Benartzi et al., 2017). It is very necessary that we figure out the interaction between employee psychology, nudges, and external influences (Charness, 2004; Chen et al., 2024). Regrettably, academics have not paid as much attention to motivating employees to learn about green knowledge as it deserves, and there is an even greater lack of research that attempts to utilize nudges (either jointly or individually). This study fills the knowledge gap in this area based on the underlying logic of expectancy theory by linking employees’ psychological needs through the execution of a nudging experiment, which in turn stimulates proactive green knowledge learning. Our research posits that stimulating employees’ enthusiasm for green knowledge acquisition can effectively drive corporate green innovation (Bukoye et al., 2022). Green innovation, conceptually multidimensional, encompasses transformative activities across production processes, product development, managerial systems, and market strategies (Chiou et al., 2011). These organizational innovations demonstrate dual functionality: simultaneously reducing energy consumption and emissions while enhancing operational performance (Cuerva et al., 2014). As a systematic body of theoretical understanding and practical competencies pertaining to ecological conservation and sustainable development, the conceptualization of green knowledge has evolved from its initial environmental protection focus to a balanced paradigm emphasizing both ecological preservation and economic benefits (Gupta and Barua, 2018). Crucially, green innovation constitutes an outcome, whereas green knowledge learning serves as the instrumental means. The latter provides indispensable support for the realization of the former.

Papers exploring employees’ behaviors in green innovation reveal the vital precursors shaping their attitudes and actions. Individual factors such as green cognition and prospective earnings play a role (Chen et al., 2024). Organizational factors, such as the green innovation climate, resources, compensation, and appraisal system, as evidenced by Tulsi and Ji (2020), also sway employee involvement in green creativity and innovation. Additionally, the impact of social factors relating to environmental regulations and social oversight (Behera and Sethi, 2022) should not be overlooked. It is worth noting that many strategies aimed at fostering employees’ behaviors in green innovation are either costly or short-term, failing to fulfill the demands of sustainable development and resulting in a financial burden to some degree. Some scholars have conducted studies on how to encourage employees to engage in pro-environmental commercial activities at lower costs, based on the cognition of individual mental behaviors such as loss aversion (Dorschner and Musshoff, 2015) and peer pressure (Sayer and Cassman, 2013). As an economically feasible and psychologically receptive intervention, nudges are increasingly applied in various domains such as augmenting retirement savings, boosting education enrollment, and facilitating vaccination shots (Benartzi et al., 2017). The literature on nudges in production domains is less extensive than in consumption areas, particularly regarding promoting employees’ behaviors in green innovation. The ambiguity around the conceptual boundaries of green innovation and the complexity of staff behavior may be principal elements contributing to the limited research in this area. Existing literature suggests that nudge strategies are effective in promoting innovation among autoworkers (Tanaiutchawoot et al., 2019), foresters (Valatin et al., 2016), and project managers (Bukoye et al., 2022). Therefore, it is optimistic to assume that such strategies may also be applicable to promoting manufacturing employees’ green knowledge learning through similar individual psychological mechanisms. This study synthesizes theoretical results and practical explorations from previous studies to explore how different nudging tactics can be used to motivate employees to actively break out of their career comfort zones and learn green knowledge.

The distinctive feature of this study lies in its application of multiple behavioral nudging tools to measure shifts in employees’ behavioral tendencies toward green knowledge learning, using self-reported weekly time investment in green knowledge learning as the key metric. The study explored two nudge interventions: (I) providing information about injunctive social norms to stimulate peer comparison, and (II) releasing social status signals via compliments to encourage behavioral change. On this basis, the research also focus on evaluating the combined effects of both interventions and testing for the presence of crowding out effects. Against the backdrop of the important position occupied by nationalized business and the obvious power distance within firms, we divide the sample according to the dimensions of firm ownership and managerial position and conduct robustness tests and heterogeneity tests. The two tests help us to dig deeper into the differences in the effects of different nudging programs and may be one of the highlights of this study.

Starting with a literature review and hypothesis derivation, this study conducts a main effects analysis and heterogeneity analysis of survey data on employees’ green knowledge learning in Chinese manufacturing firms through a detailed research design and nudging experiment. Further, the study engages in an ethical discussion, emphasizing the breadth of application of boosting tools in economies under pressure from the dual goals of economic development and ecological protection. Finally, the study elucidates important application implications for business management practices and sustainable development, as well as contributions to academic research, and suggests limitations and future research directions.



2 Literature review and hypothesis development


2.1 China’s sustainable development pressures and efforts

Academic Literature Shows Humanity is encountering severe ecological challenges in recent decades, including the greenhouse effect (Parmesan and Yohe, 2003), biodiversity reduction (Cardinale et al., 2012), and depletion of natural resources (Lotze et al., 2006). To achieve a sustainable balance between economic growth, social progress, and environmental protection, many governments have implemented green development initiatives (Rosen et al., 2008). Some companies also aim to execute environmentally friendly business practices, such as reducing emissions, enhancing resource efficiency, utilizing purification technology, and promoting circular production, in both advanced and emerging economies (Chiou et al., 2011; Cuerva et al., 2014; Gupta and Barua, 2018; Fernando et al., 2019). In addition, there are producers who are actively exploring key elements of sustainable manufacturing practices and sustainable development strategies (Koppiahraj et al., 2023). As a globally important manufacturing base, the indicators of energy consumption, emissions, waste recycling and investment in innovative activities in the production of Chinese enterprises show us how serious the ecological situation facing mankind is and how strong the determination to pursue green development is (see Figure 1). The upper two panels of Figure 1 illustrate the pressure levels of energy consumption and pollutant emissions across provincial-level administrative regions in 2022, with darker shading indicating higher pressure intensity. The lower two panels depict regional efforts in waste utilization and innovation investment, where darker coloration represents superior performance.1 This is like the ecological and employee health impacts of the mining industry in India (Marimuthu et al., 2023). There are many barriers to the implementation of green production in manufacturing in developing countries, as evidenced in Ponnambalam et al.’s (2023) study.
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FIGURE 1
 Environmental impacts of economic activities in China.




2.2 Nudging tools: social norms and social status

Regarding social norm nudging, some researchers propose utilizing peer comparison as a means of achieving diverse expected outcomes. The effectiveness of interventions has been demonstrated in practical applications, such as combating alcoholism (Werch et al., 2000), towel reuse (Goldstein et al., 2008), charitable donation (Shang and Croson, 2009), voting (Gerber and Rogers, 2009), contributions to online communities (Allcott, 2011), household energy saving (Allcott and Rogers, 2014), water conservation (Ferraro and Price, 2013; Jaime Torres and Carlsson, 2018), tax compliance (Hallsworth et al., 2017), and food consumption (Sparkman and Walton, 2017). Social norm intervention is commonly considered a cost-effective and beneficial approach to changing individual or group behavior by promoting conformity with prevailing social values, reducing the uncertainty inherent in decision-making, promoting social approval and respect, and enhancing psychological security (Farrow et al., 2017; Earnhart and Ferrart, 2021). Nonetheless, it is important to be wary of potential negative consequences, such as the backfire effect, which may arise from relying too heavily on peer comparisons or social norms. Beshears et al. (2015) discovered that informing individuals of their peers’ participation rate in a retirement savings example led to a corrosion of target object aspiration. There are several typical explanations for the emergence of negative effects, such as frustration induced by comparison, an insurmountable gap, dissimilar reference peers with the target object, forgetting information related to self-interest principle, and the presence of distractions (Dimant et al., 2020).

The implementation of social norms induces the transformation of individual motivation and behavior, which can be achieved through two typical ways, including informing respondents what other people do—descriptive norms or what other people think should be done—injunctive norms (Farrow et al., 2017; Dessart et al., 2019). Given that green innovation remains in its nascent stage globally, we chose to apply injunctive norms, which encourage rather than prohibit, to examine changes in employees’ green knowledge learning in industrial firms. Houdek (2024) provides useful lessons on how we can sensibly move forward with boosting and avoiding the associated pitfalls in organizational behavioral change. Specifically, this study shows why the injunctive norm of encouraging style can be more suitable for depicting individual green knowledge learning driven by the goals of carbon peaking and carbon neutrality. On the one hand, the conception and scope of green innovation is controversial as well as the action routine and critical process is multitudinous, so it may struggle to get the key point when informing the specific activities of their peers (i.e., leveraging descriptive norms) and may be in favor of recognizing important tasks and significant meaning when telling the expectation and values of cohorts (implementing injunctive norms) (Chen et al., 2010). On the other hand, as the backbone of industrial enterprises, occupational groups born in the range of 1970–1990s have stronger self-esteem and aversion to rough command, therefore, there is feasible for applying injunctive norms of encouraging genre rather than prohibiting type. Although the field of research on employee green knowledge learning is still in its infant stage, it may have unexplored differences from other individual behavioral traits. However, based on the successful application of social norms in facilitating individual behavior change, we anticipate that this nudging tool may also be useful in promoting employee green knowledge learning. We therefore propose:

 Hypothesis A: The external modeling effect generated by social norms is transmitted to employees’ psychology, which is expected to enhance employees’ motivation for green knowledge learning.



The second nudge tactic of this study is social status through the attribution of compliments to industrial employees to examine the impact of the intervention on individual green knowledge learning. Employees’ pro-social actions can be stimulated by money or other material gifts, while they can also be encouraged by genuine recognition and compliments as part of the social system. In terms of pro-social behavior, some studies find that monetary rewards and material gifts help increase charity participation (Falk, 2007), reduce antibiotic use (Currie et al., 2013), and increase employees’ work enthusiasm (Akerlof, 1982; Fehr et al., 1993; Charness, 2004; Cohn et al., 2015). However, scholars who have researched the use of intangibles motivators, such as compliments and kindness, to stimulate good personal behavior are less relative to the above. Tidd and Lockard (1978) confirm that when employees in the service industry are friendly to customers, it helps them receive more tips. Subsequent studies provide evidence that complimenting service staff can achieve more qualitative and lasting effects on reciprocity than tipping (Kirchler and Palan, 2018; Lavoie et al., 2021). Julia et al. (2023) use status and reputation to examine their effects on positive reciprocal behavior among insurance brokers and suggest that attributing compliments to these professionals can improve their questionnaire response rate in the absence of clear commercial interest. Compliments can be found in everyday life and in the workplace to maintain a good relationship, which may cause confusion as to whether praise should be unhesitatingly classified as a nudge tactic.

According to the concept of social status signal, attributing compliments to individuals can release a kind of connotation that makes one feel a stronger competitive advantage compared to their peers. Moreover, the pursuit of higher social status is an instinct at the personal level, although it may not bring direct financial returns (Duesenberry, 1949), which comes from comparison with similar people (Bitektine, 2011). As a product of social relations (Patterson et al., 2014), status is highly integrated with hierarchical position and serves as a tool of social public evaluation. Manufacturing is an important part of global supply chains, where many outstanding talents are absorbed, and opportunities and challenges coexist. As such, if an employee occupies a higher status in the industry, it can increase the possibility of promotion post and increase wages, whether the industrial cycle is at a peak or a trough. In the context of the global wave of green innovation, superimposing the change of social evaluation system, we optimistically infer that manufacturing employees have a greater interest than in the past in pursuing an environmentally friendly reputation. In a word, if we give them commendation based on guiding future actions, these employees can be motivated to engage in green innovation, such as learning green knowledge, participating in green supply chain management, trying to solve new or old problems through creative production methods with environmental protection (Klewitz and Hansen, 2014). Against the backdrop of the global wave of sustainable development and increasing competitive pressures in the labor market, employees may be interested in green knowledge learning to meet corporate sustainability requirements and enhance their competitiveness in the industry. In other words, the industry may be able to enhance employees’ green knowledge learning if the industry puts a demand for green knowledge and grants a higher industry status to employees with green knowledge. Accordingly, we propose:


Hypothesis B: Social status enhancement is expected to enhance employees’ green knowledge learning by stimulating their desire to achieve.
 



2.3 Combination nudging and isolation nudging

Assuming again that the two boosting tools are effective, we investigated whether the size of treatment effect differs when managers simultaneously utilize two or more nudge tactics. Several influential studies have indicated that combination nudging could be effective in inducing pro-environmental behavior in a desired direction. Brandon et al. (2019) confirmed that implementing peak energy reports or home energy reports as intervention measures can decrease household electricity usage during peak load events and simultaneously executing both strategies does not result in a “crowd out” effect. Howley and Ocean (2022) found that informing farmers about the injunctive norm and social signaling helps increase their willingness to adopt new farming technology, specifically a smartphone app. Combining these two treatments results in a significantly greater impact. To assess the effects of isolation and combination based on the same psychological mechanism, this study employed four tactics to extend nudge analysis on individual behaviors. In this study we also validate the difference between joint and individual nudging through different boosting experimental designs. Specifically, we divided the combined group into two subgroups, “Norm + Status” group (first conducting peer comparison, then implementing compliments) and “Status + Norm” group (first conducting compliments, then implementing peer comparison). We argue that the size effect may be discrepant because of the different orders of stimuli, namely feeling the pressure first or feeling the pleasure first. In general, people seem to be more cooperative and positive when the mood is light, so we think it might be better to praise employees first (Bukoye et al., 2022). Because social norms and social status have different mechanisms of action on the individual’s psyche, their joint use may have complementary effects if properly operationalized. Further, in joint boosting, using the social status tool first for praise and then the social norm tool to provide comparative pressure may be more acceptable to subjects. We propose:


Hypothesis C: The selection of complementary tools for joint nudging may be more effective than individual boosting.
 




3 Materials and methods


3.1 Design

The aim of this study is to assess the effects of varied nudging interventions on employees’ green knowledge learning time. Our research strictly adheres to the ethical standards of behavioral science research. The experimental protocol underwent comprehensive evaluation by the Academic Committee of the School of Economics and Management at Lanzhou University of Technology, with particular emphasis on the following aspects: (I) psychological impact assessment of the intervention measures, (II) safeguarding mechanisms for voluntary participation, and (III) potential coercive effects arising from power dynamics in organizational settings. The informed consent procedure followed a two-phase implementation framework: Prior to the experiment, participants were fully informed via an independent online platform about the research objectives, experimental procedures (including randomization mechanisms), data usage scope, and privacy protection measures. It was explicitly stated that participation was voluntary and anonymous, and that involvement (or lack thereof) would not affect performance evaluations. All procedures complied with the Ethical Principles of Psychologists and Code of Conduct (APA) and the International Labour Organization (ILO) ethical standards for workplace research. Periodic ethical reviews were conducted throughout the study to ensure full compliance during the entire experimental process.

The subjects were randomly divided into five groups: control group, social norm group, social status group, “Norm + Status” group, and “Status + Norm” group (see Figures 2, 3). The random grouping of the boosted subjects is mainly based on the following considerations. The first is to eliminate the influence of heterogeneous factors, such as age, gender, years of working experience, nature of the working enterprise, geographical environment, etc., which are likely to interfere with the experimental results when the intensity of the above factors is large. Second, the number of employees included in each group is larger and the characteristics of all employees are more diversified, which enables us to test the effectiveness of the booster tool in a more open environment. Third, during the analysis of our results, we selected the nature of business ownership and the management level of the employees for targeted validation, which balances general and specific analytical needs.
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FIGURE 2
 Experimental design logic.
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FIGURE 3
 The overall research process.


In the control group, we emphasized the environmental threat of human social development and the necessity of promoting green innovation, as well as indicated that studying green knowledge is the entry point of personal participation in green innovation. The respondents rated the preferred extra time to learn green knowledge per week on a scale from 0 to 10. We temporarily set the maximum time as 10 h per week, due to the high work intensity of employees in manufacturing companies, and to protect the initiative for learning green knowledge among the surveyed employees. Reassuringly, our goal was to examine the relative effects of diversiform nudge tactics rather than to measure study time accurately, so setting the 0–10 scale did not conflict with the goals of this research. In the social norm group, we added a paragraph at the beginning of the questionnaire text to demonstrate the practice attitude of peers, in which we had given a favorable rating of 95% based on our experience in providing consulting services to manufacturing companies. In the social status group, we added a paragraph to praise the respondent’s action and painted a bright career future near the end of the text. In the “Norm + Status” group, we first informed the respondents about the actions and attitudes of their peers in the opening section and then praised and encouraged them at the end. In “Status + Norm” group, however, we began with praise and then applied pressure. The complete questionnaire can be found in Appendix.

The core problem with our design was how much extra time per week employees would be willing to spend studying green knowledge. We wanted to test three different types of effects: (I) in the control condition, what was the effect size of implementing the social norm and social status interventions separately, (II) in contrast to the independent stimulus, whether there would be a crowding out effect of implementing the combined intervention, and (III) in the joint interference, what would happen because of the different order of implementation of social norm and social status. If there was a crowding out effect, then the combined effect would be less than the sum of the effect of implementing social norm and social status, respectively. The design of our boosting experiment is also in line with the design of Brandon et al.’s (2019) energy use boosting experiment and Howley and Ocean’s (2022) innovation application nudging experiment, whose explorations in the areas of joint and individual nudging provide useful lessons for this study.



3.2 Procedure and participants

For the sake of clarity, after designing the questionnaire, we randomly conducted two rounds of pre-surveys among students as well as our relatives and friends, including different ages, genders, and educational levels (see Figure 3). Through continuous perfection, we believed that the questionnaire statements could clearly express our true intention. In addition, we obtained information other than commitment learning time, such as the ownership of the company (state-owned or private) and the employee’s position (manager or non-manager). To reduce the respondents’ burden and avoid negative irritation that might lead to biased responses, we did not ask respondents about their age, gender, education, location, etc. Meanwhile, we argued that it would increase the difficulty and cost of the nudge intervention to take too much account of demographic characteristics. Frankly speaking, it is impossible to develop a variety of nudges for the same occupational group, and it is extremely costly if someone persists, which may also violate the principle of nudging.

Prior to contacting interviewees, we conservatively calculated the minimum sample size to meet the research requirements according to G*Power 3 and 3.1 (Faul et al., 2007, 2009). In general, the effect size related to behavioral intervention research is small (Cohen’s d < 0.2, or 0.2 < d < 0.5), we used d = 0.2 as well as 5 percent level (two-sided) and 0.8 power level as the calculation basis. For each group of our study, we needed at least 394 samples, or a total of 1,970 valid questionnaires. To ensure an adequate sample size, we intended to administer 3,000 questionnaires, a process that required logistical support from the university’s alumni network. We selected 851 manufacturing firms from the alumni enterprise database, assigned each a unique identifier, and randomly chose 300 for our study. Two of the paper’s authors conducted individual phone calls with the alumni representatives of these 300 firms, explaining the purpose of the experiment and requesting each alumnus to provide 10 employee email addresses from their respective companies. The email addresses collected were then grouped based on the alphabetical order of their initials, with each group allocating 600 questionnaires. Employees from the same firm were randomly distributed across different groups to ensure randomization. This approach also helped mitigate potential interference from participants’ demographic characteristics on the experimental outcomes. The survey was conducted between October and December 2022, during which we sent a questionnaire along with a thank-you letter to each email address. One month after the survey invitation, we sent another email to remind the respondents. To ensure respondents’ informational privacy, all survey responses were directly submitted to the corresponding author without intermediary transmission (e.g., via email collectors). Consequently, no individuals other than the research team had access to completed questionnaires, while respondents’ identities remained anonymized throughout the study. Furthermore, this research strictly adhered to ethical guidelines by: (I) maintaining full transparency in all research communications, (II) avoiding categorical labeling of participants, and (III) preserving complete behavioral autonomy. In the end, we took back 2,253 questionnaires (75.10% effective response rate), which included 463 questionnaires of control group (77.17% effective response rate), 458 questionnaires of social norm group (76.33% effective response rate), 471 questionnaires of social status group (78.50% effective response rate), 439 questionnaires of “Norm + Status” group (73.17% effective response rate), and 422 questionnaires of “Status + Norm” group (70.33% effective response rate), respectively. State-owned enterprises respondents are 1,051, 46.65 percent proportion, and managers respondents are 1,119, 49.67 percent proportion.




4 The results


4.1 Main effects

We analyzed the overall survey samples and compared them with the effects of five experimental groups that were similar in sample size. Table 1 shows detailed statistical results. In the control group, without any intervention, the mean value of preferred extra time was 4.432 in the range of 0–10 h. In the social norm group, study time increased to some extent, with a mean of 4.795. We found an increase of 8.12 percent according to the sample t-test and an effect size of 0.136, more strikingly, it was statistically significant (t = 2.904, two-sided p = 0.004). In the social status group, the results showed a higher mean (4.909), a more pronounced increase (10.72 percent), a larger effect (0.163), and a stronger level of significance (t = 3.498, two-sided p < 0.001). An exciting consequence was that nudging strategies can achieve a better intervention effect than the baseline level, even when used alone. Hypothesis A and hypothesis B are confirmed. This fits with Sanchayan et al.’s (2023) conclusions in their study of online boosting of sustainable behavior in individuals. This strongly suggests that, as in other fields, the implementation of nudging tactics can significantly improve employees’ green knowledge learning. It also gives us more confidence to further study the combined effect, and that is, whether there is a crowding out effect or not, we have something to gain.



TABLE 1 Core statistical indicators for main effects analysis.
[image: Table showing statistics across five groups: Control, Norm, Status, Norm + Status, and Status + Norm. Sample sizes range from 422 to 471. Mean values increase from Control (4.432) to Status + Norm (5.545). Standard deviations vary slightly, with the highest in Status (2.131). Cohen's d ranges from 0.136 in Norm to 0.421 in Status + Norm. Treatment mean differences versus Control increase across groups, with all p values being significant, less than 0.005.]

In addition, we conducted the analysis of combined treatments from two aspects of “Norm + Status” group and “Status + Norm” group. In “Norm + Status” group, there was a stunning investment of average additional learning time of 5.355 h, as well as a dramatic reinforcement of 20.46 percent. T-test showed that Cohen’s d is 0.341, which exceeds the level of 0.2 and is highly significant (t = 7.136, two-sided p < 0.001). In the “Status + Norm” group, there was a result of both joy and fear for us. It was natural to be happy because the statistics were so good (mean = 5.545, 24.91 percent increase, Cohen’s d = 0.421, t = 8.641, two-sided p < 0.001). Hypothesis C is confirmed.

It may be puzzling when it comes to fear after the event. The truth is clear that if we do not carefully divide the combined group into “Norm + Status” group and “Status + Norm” group, some valuable conclusions may be obscured. Compared with the former, the latter showed a more outstanding nudging effect in stimulating the green knowledge learning of manufacturing employees. It seems that the type of reward before pressure, i.e., social status intervention first and then social norm intervention, can help to achieve a more significant effect in the context of green innovation. Overall, we sorted these nudging tools in order of mean value from small to large in our study scenario: social norm (denoted by “norm”), social status (denoted by “status”), “Norm + Status” (denoted by “xnost”) and “Status + Norm” (denoted by “xstno”) in Figure 4. It is believed that nudging strategies are effective and low-cost instruments under the circumstances of promoting green knowledge learning of manufacturing enterprises, as well as a strong complement to fiscal, monetary, and industrial policies of governments and financial institutions, when they are used either alone or in combination with each other. In addition, the combined effect of using two nudge strategies simultaneously is greater than the individual effect of implementing social norm or social status separately, while it is greater than the sum of both independent effects. Therefore, we found no crowding out effect in both combined groups, which also means that we can further explore the relationship between multiple nudging tactics and selectively apply them in green knowledge learning.

[image: Box plot with individual data points showing time distribution across five groups: c, norm, status, xnost, and xstno. Each group is color-coded, with box plots and data points demonstrating variance within each category.]

FIGURE 4
 Effects of different nudging strategies.




4.2 Robustness tests

To verify the robustness of the nudging experiment, we peel the 2,253 respondents based on the ownership of the enterprise and repeat a series of analyses as above. More critically, this stripping provided us with a channel to thoroughly understand the differences in the effect size as well as other key indicators between state-owned enterprises and private enterprises. This robustness test, unlike others such as gender, age, location, and educational attainment, more fully reflected the status quo of China’s manufacturing industry, in which state-owned enterprises occupy a significant proportion and play an important role (Zhang et al., 2024). In mainland China, data from the National Bureau of Statistics (NBS) show that private companies are far more enthusiastic about innovation activities than state-owned enterprises (SOEs). In 2022, 20.6% of SOEs realize product innovation, compared to 35.5% of private enterprises. The share of state-owned enterprises realizing process innovations is 30.3%, compared to 40.8% for private enterprises (see text footnote 1). The ratio of state-owned enterprises and private enterprises were almost identical in this study, the former was 53.35% and the latter was 46.65%. Table 2 shows the main indices of the robustness test.



TABLE 2 Robustness tests based on business ownership.
[image: Table displaying statistical data for five groups: Control, Norm, Status, Norm + Status, and Status + Norm. Statistics include sample size (state-owned/private), mean value, standard deviation, Cohen's d (effect size), treatment mean vs. control mean, and p-value vs. control (two-sided). Data is split between state-owned and private enterprises. The sample sizes, means, standard deviations, effect sizes, treatment means, and p-values vary across the groups. Data before the slash represent state-owned enterprises and data after the slash represent private businesses.]

Among the 1,202 state-owned enterprise respondents, we found roughly the same mean and standard deviation as the full sample, and some difference in effect size and p-value. Meanwhile, there were also some potentially revealing gaps (see Figure 5) between state-owned enterprises (control group, social norm group, social status group, “Norm + Status” group, and “Status + Norm” group are denoted by “sc,” “sno,” “sst,” “sxnost,” and “sxstno,” respectively) and private firms (denoted by “pc,” “pno,” “pst,” “pxnost,” and “pxstno,” respectively).

[image: Violin plot depicting time distributions for different groups labeled as pc, pno, pst, pxnost, pxstno, sc, sno, sst, sxnost, and sxstno. Each violin shows data density with a box plot inside, representing interquartile ranges and medians. The x-axis represents groups, and the y-axis represents time, ranging from zero to twelve. A color legend matches each group to its respective color.]

FIGURE 5
 Nudging effects of different ownership.


On the one hand, the mean value of private firms revealed a greater intervention effect than the other two samples, either alone or in combination, the effect size is also larger. On the other hand, the p-value of private enterprises showed better significance than state-owned enterprises. It is a pity that the latter did not pass the significance test on norm treatment and status treatment at the level of two-sided 0.05 in the sample of SOE employees. This could mean that it is more adaptable to promote behavioral change among employees of private enterprises using nudge strategies. These findings reaffirm that the simultaneous use of social norm and social status does not induce a crowding out effect in nudging behavior change, and the effect of combination is more effective than separation. In the group “Status + Norm,” the effect values for state-owned enterprises and private enterprises reached 0.377 and 0.490, respectively.



4.3 Heterogeneity effects

Given the behavioral differences between managers and non-managers (Nyberg et al., 2015), we conducted heterogeneity analysis to explore whether such discrepancy exists in the green innovation scene. We expressed this confusion in the introduction section of this paper, based on the motivational orientation of personnel at different levels in the business organization. Another reason that encouraged this study to conduct heterogeneity tests is our confidence in sample size. We divided the total sample into manager subgroup and non-manager subgroup, in which respondents of both teams were almost equal (49.67 percent versus 50.33 percent). In one control group and four treatment groups, respondents differ by a maximum of 4.78 percentage points and a minimum of 1.75 percentiles. See Table 3 for details.



TABLE 3 Heterogeneity analysis—staff position.
[image: Table displaying statistical data for five groups: Control, Norm, Status, “Norm + Status,” and “Status + Norm.” Each group provides values for sample size, mean, standard deviation, Cohen’s d (effect size), treatment mean vs. control mean, and p-value vs. control. Data differentiate between managers and non-managers before and after a slash, respectively. The table reveals differences in measures across the groups, with varying levels of statistical significance.]

On average, the initial level of managers is lower than that of non-managers. However, managers’ level was increased more significantly by social norm stimuli, combined treatment of “Norm + Status” and “Status + Norm,” not including the social status group. Figure 6 shows the effectiveness of the different boosting schemes in a peak-to-peak diagram, where the red peaks represent the areas with the highest concentration of data.

[image: Density ridge plot showing the distribution of a variable over time from zero to twelve hours across different groups labeled on the y-axis. The color gradient indicates density, from blue (low) to red (high).]

FIGURE 6
 Nudging effects of managerial and non-managerial groups.


The control group, social norm group, social status group, “Norm + Status” group, and “Status + Norm” group are denoted by “nc,” “nno,” “nst,” “nxnost,” “nxstno” in the community of non-managers, and denoted by “mc,” “mno,” “mst,” “mxnost,” “mxstno” in the community of managers. On Cohen’s d, managers’ scores were higher than non-managers in four experimental groups, with the gap widening from 0.067 (social status group) to 0.188 (“Status + Norm” group). On p-value, managers in each group all passed significant test at two-sided 0.05 level, non-managers did just as well in “Norm + Status” group and “Status + Norm” group. So far, comparing the above three aspects, we argued that the effect was better in managers than non-managers implementing nudging tactics.



4.4 Discussions of the experimental process

To avoid counteracting each other, we still need to pay attention to a few details in accordance with the operational procedure of the experimental study. First, the stimulus sequence is a crucial factor that can be easily overlooked. We all know that effective communication must be done in a relaxed atmosphere, or at least not in a way that makes the other person resistant. Compliments before pressure, we strongly believe, create a more conducive environment for collaboration than the opposite approach, especially when communicating with strangers online. The empirical results support our view, and this experimental design is also a value of this paper. Second, sentence expression is a key factor in ensuring the smooth conduct of research due to the differences in language habits in diversified cultural backgrounds. Experimental designers might do well to make subjects feel concise, clear, sincere, and friendly when implementing the nudging strategy, especially when we make compliments. Giving respondents a sense of both responsibility and accomplishment in behavioral tests is a challenge for any research team (Allcott and Mullainathan, 2010). Third, the number of items plays an imperceptible role. Frankly, our team members are often the subjects of various studies and especially hate surveys with too many questions. Although we do not express this dislike verbally, our actions are honest, i.e., we answer items mechanically without thinking and strive to complete the questionnaire in the shortest time possible. Based on empathy, we recommend designing as few central questions as possible and not making the options too complex. For example, this study did not include demographic characteristics such as age, education, and gender because it is impossible to break down the implementation of the nudging strategy into such detail from a cost and operational perspective. Finally, partnering with reputable platforms or channels is an important guarantee that they will enroll active participants in the experiment, which helps reduce research costs and improve the effective questionnaire rate. Although partners may pool highly cooperative employees based on high efficiency, it does not undermine the credibility of the results because the conditions are the same for all experimental groups.



4.5 Discussion of ethicality

Our nudge of green knowledge learning for corporate employees is primarily based on employee perceptions, such as observations of the Earth’s greenhouse effect, concerns about the depletion of non-renewable energy sources, and perceptions of pollutant emissions from production. Based on cognition, employees’ needs for socialization, respect, and achievement are utilized to influence their choice architecture by encouraging the application of type social norms, using the provision of information rather than coercive commands. The nudging experiment consists of the mainstream ethical and moral norms of human society and strengthens employees’ choice autonomy to a certain extent. First, in the competitive and motivated corporate workplace environment, especially in industries where productivity enhancement is the action guideline, the corporate management style very often reflects command or obedient characteristics, and it is difficult for employees to have the opportunity to rationally question management decisions. The application of boosting tools retains employees’ free choice to learn green knowledge and there is no punishment for employees who do not actively participate in green innovation. Driving employees to break out of their comfort zones mainly caters to their values of pursuing excellence and social responsibility. Second, a significant portion of our experimental sample is managers. There is a high chance that our boosting experiment will inspire managers. Managers may reflect on what kind of leadership style is both effective and acceptable to their employees (Tonglet et al., 2004). Boosters that appeal to the glowing human values of employees have a chance to become a powerful weapon in the managerial toolbox. Optimistically, more and more managers will consider adopting facilitation as the experimental use of facilitation in business management continues. Our study indirectly enhances employees’ self-efficacy, career fulfillment or job satisfaction, and psychological well-being through the medium of management practices. Finally, through subtle boosting of employees’ willingness to learn green knowledge, employees will have a stronger understanding of green innovation. Instead of setting the scope of green innovation, we encourage employees to rethink their workflow or work content through the lens of green innovation in their own jobs and encourage them to explore on their own ways of working that are both ecologically and economically efficient. This approach not only reserves green innovation momentum for society but also enhances employees’ sense of value and production ethics, i.e., realizing a balance between economic and ecological benefits.




5 Conclusions and discussions


5.1 Conclusion

In this research, we investigated the effect of diversiform nudging modes on motivating employees’ green knowledge learning through randomized experiments among five groups. Not only were individual effects evaluated, but two types of combined effects were also examined. There is a striking increase when the social norm or social status interventions are implemented separately. Our study builds upon Farrow et al.’s (2017) and Dessart et al.’s (2019) conceptual definitions of descriptive norms and injunctive norms, extending the latter’s research to the context of green innovation. Moreover, the studies by Lavoie et al. (2021) on service personnel and Julia et al. (2023) on insurance brokers regarding behavior changes induced by praise nudge provide valuable references for our research on green knowledge learning among manufacturing employees and bolster confidence in extending nudging tools such as praise and social status to other behavioral domains within green innovation contexts. The effect size of the social norm is 0.136 and that of the social status is 0.163, which is an increase of 8.12 percent and 10.72 percent, respectively, over the control level. Meanwhile, both types of nudges are statistically significant, with two-tailed p-values less than 0.01. Like Jennifer et al.’s (2024) study, both reflect the important role of person-centeredness in fueling experimentation. In two other combined effects experiments, we found a more pronounced nudging role, which is the effect size increment of 20.46 percent or 24.91 percent compared to the baseline state, and both p-values less than 0.01. We verified two important findings that there is no crowding out effect and praise before pressure is more effective. The findings of this study align with and extend the seminal work of Brandon et al. (2019) on energy use boosting experiment and Howley and Ocean’s (2022) research on innovation application nudging experiment, collectively contributing to a coherent theoretical framework.

After the main effect analysis, we conducted robustness test and heterogeneity test for subdivided samples of firm ownership and employee position. These two methods of sample division are useful for studying green knowledge learning, based on the reality that state-owned manufacturing enterprises account for a certain proportion and management positions influence employees’ attitudes and behaviors. Our results also show significant differences in the sub-sample analysis under the premise of supporting no crowding out effect. Robustness test echoes Liu et al.’s (2024) view of promoting responsible corporate environmental engagement in China. Of course, this result may not be convincing due to the limited sample size and can be further confirmed by increasing the sample size and elaborating the experimental design. The results of heterogeneity test could be an indication to practitioners that motivating managers with nudges may be more valuable. This echoes Ren et al.’s (2024) research on firms’ green innovation behavioral boosts. It is a little unfortunate that this study did not distinguish the sample of senior managers, middle managers, and junior managers, which could also be one of the directions of our follow-up research. Moreover, it is possible to implement the nudging strategy according to the type of firm and employee position from the perspective of cost saving or ease of operation. From a micro-level analytical perspective, this study contributes a cost-effective and flexible managerial framework for motivating employee-driven green knowledge learning while theoretically extending four established motivational paradigms—Expectancy Theory (Vahe and Shen, 2024), Achievement Motivation Theory (Rachmatullah et al., 2021), Maslow’s Hierarchy of Needs (Carpenito-Moyet, 2003), and Herzberg’s Two-Factor Theory (Alrawahi et al., 2020)—into the organizational sustainability domain. Macro-level implications suggest this research holds substantial transformative potential for reconciling corporate profit-ecology tensions and advancing the United Nations Sustainable Development Goals (Behera and Sethi, 2022; You et al., 2015).



5.2 Theoretical implications

The indeterminate interaction effects arising from the concurrent application of multiple nudges on individual psychological cognition processes underscore the imperative for our investigation into green knowledge learning. To improve treatment effectiveness and reduce costs, we focused on analyzing the combined effect of implementing injunctive social norms and social status signals. First, the use of social norms and social status in this study echoes the ideas proposed by the hierarchy of needs theory (Carpenito-Moyet, 2003), in which social norms are closely linked to employees’ social needs and social status is linked to employees’ respect needs. Further, employees’ behaviors of learning about green knowledge and breaking out of their occupational comfort zones through self-directed learning are also aligned with the self-actualization needs proposed by the hierarchy of needs theory. The use of the combination of social norms and social status satisfies the three needs of employees to receive incentives, which also provides a theoretical explanation and rationale for the superiority of the combination over isolated use. Secondly, in relation to the two-factor theory (Alrawahi et al., 2020), the two enablers mainly echo motivational factors rather than health care factors. The use of the combination of social norms and social status is better able to satisfy the motivational factors of achievement, appreciation, challenging work, increased job opportunities, and opportunities for growth and development. Further, how to match more efficient and cost-effective health care factors, corresponding to boosting tools that aim to provide motivational factors, also suggests new topics for theoretical reflection. Third, echoing achievement motivation theory (Rachmatullah et al., 2021), social norms are directly related to the need for conformity, and social status is directly related to the need for achievement, and the combination of the two enablers can satisfy the needs of employees in more diversified dimensions and show a more powerful driving effect than the use of the two enablers in isolation.



5.3 Practical implications

Building upon the empirically established efficacy of individual nudging strategies, we posit that stakeholders—encompassing policymakers, scholars, and corporate leaders—should prioritize investigating the synergistic effects of nudge combinations. A systematic differentiation of nudge attributes is methodologically essential, given the demonstrable heterogeneity in their underlying psychological activation mechanisms (Lades and Delaney, 2020). In this research, we compared the effect of psychological interventions on respondents by implementing the combination of social norm and social status, whether it is pressure or reward first. In other words, although we implemented various experimental stimuli, the target point was accordant, that is, to motivate the social comparative psychology of employees (Gul and Ak, 2018). The respondents viscerally felt that if they did not conform to the behavior of other majority members, especially their peers, they might face obstacles from the mainstream group, and this is the common nature of humans and similar social animals. This behavioral trajectory exhibits congruence with the empirical findings of Brandon et al. (2019) and the theoretical framework advanced by Howley and Ocean (2022). Determining the existence of such ostensibly enhanced effects when employing divergent psychological mechanisms for intervention presents notable methodological challenges. In the scenario of stimulating employees’ green knowledge learning, if we simultaneously trigger productivity and innovation, or financial performance evaluation and ecological benefits, there is likely to be a crowding out effect. Once extrusion occurs, it can reduce the push effect in the short run and make the subject immune to the nudge in the long run.

The empirical findings of this study yield substantive implications for global industrial advancement and green innovation across diverse geographical contexts. First, although this paper mainly focuses on the employees of Chinese manufacturing companies as the experimental sample, the boosting tools used closely echo the mainstream employee motivation theories such as the Hierarchy of Needs Theory, the Two-Factor Theory, and the Need for Achievement Theory. These well-established motivation theories emerged through systematic observation, synthesis, and empirical validation across diverse temporal, geographical, and industrial contexts, thereby substantiating the potential for broad applicability of the motivational instruments examined in this study across multiple regions and industrial sectors (Della and Linos, 2020). Second, our research process is also consistent with the boosting process in different regional samples over time, and the standardization of the boosting scheme provides a solid foundation for the generalization of the findings of this study. Third, numerous developing nations, particularly China, confront the fundamental dilemma of reconciling economic growth imperatives with ecological conservation requirements (Simon and Eric, 2007). In the face of the arduous historical mission of green innovation, it is difficult for many regions to provide sufficient incentives to enterprises in terms of policies, funds, and taxes, which provides a wide space for the use of low-cost boosting tools. Finally, although there are differences in the history, culture and industrial characteristics of countries around the world, at the macro level, human beings share the same desire to win social recognition and respect, to pursue better personal development, and to look forward to the improvement of the ecological environment. This investigation substantiates and extends the conceptual framework and empirical findings of Kalamaras et al. (2024) regarding boosting interventions for residential energy efficiency in developed economies, thereby demonstrating the extensive applicability spectrum of boosting methodologies across diverse contexts. Our promotion program is well suited to the underlying needs of human survival and can therefore be used as a universal reference across cultural, regional and industrial differences.



5.4 Limitations and future scopes

We explicitly acknowledge the inherent methodological limitations that characterize all empirical research endeavors. In designing and executing the booster experiment, we faced several obstacles and puzzles, which pointed the way to continued research in the future. First, we used the method of sending text via e-mail for the nudging intervention, and although we made fine refinements to the text semantics and reminder e-mails, it is inevitable that there may still be cases in which respondents are unclear about the semantics or negatively cooperate with the experiment. In the future, we will try to use field experiments to enhance the control of the experimental sessions, which may lead to more credible conclusions. Second, notwithstanding our deliberate exclusion of demographic variables (e.g., age, educational attainment, income, and geographical location) to minimize respondent burden and enhance participation rates, this methodological choice may have compromised our ability to detect potentially significant patterns. Specifically, climate-conscious younger cohorts—socialized in an era of heightened environmental discourse—likely exhibit greater cognitive engagement with sustainability issues, while highly-educated individuals may demonstrate stronger orientation toward economy-society-ecology synergies. These observed limitations underscore the imperative for future research to systematically incorporate sociodemographic analyses when examining employee behavioral responses within green innovation paradigms. Third, while the current study employs a relatively robust sample size, constraints in data structuring and analytical sophistication may limit comprehensive data mining capabilities, potentially obscuring additional empirically significant relationships. In the future, we will continue to improve the level of data analysis and try to use more diversified statistical analysis methods to mine the underlying logic of the data. Finally, while social norms and social status demonstrate efficacy in enhancing employees’ green knowledge learning engagement, our study may not have captured potentially more impactful behavioral enablers. Future research should systematically explore a broader spectrum of behavioral interventions and their synergistic combinations to optimize the facilitation of employees’ pro-environmental innovative behaviors.
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Models x2/df A TLI CFI MSEA RMR
Six-Factor Model (POQ; CA; JC; ISG; IS; IP) 1,526 - 0986 0993 0018 0.036
Five-Factor Model (POQ; CA + JC; ISG; IS; IP) 2564 0302 0836 0896 0.063 0.117
Four-Factor Model (POQ; CA + JC+ISG IS; IP) 3612 0737 0787 0790 0070 0.121
Three-Factor Model (POQ; CA + JCHISCHIS; 1P) 5.101 0976 0716 0749 0.091 0.135
Two-Factor Model (POQ+ CA+ JC+ISC+IS; IP) 5.804 1.356 0.665 0636 0.114 0.147
One-Factor Model (POQ+ CA+ JC+ISC+IS+ IP) 8.194 1.745 0442 0534 0.141 0.160
Six-Factor Model + CMV 1413 3.500 0991 0996 0015 0.031

N = 363; POQ represents perceived overqualification; SP represents sclf-oriented perfectionism; JC represents job crafting; ISC represents independent self-construction; IS represents informal
status; IP represents innovation performance; “+” denotes the amalgamation of two factors into a single factor.
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VETELES Factor loading onbach’s o CR

Perceived overqualification 0.764-0.824 0942 0918 0921 0.624
Self-oriented perfectionism 0.697-0.851 0.703 0.897 0.909 0.626
Job crafting 0.610-0.963 0871 0.838 0939 0514
Innovation performance 0.730-0.826 0.907 0.897 0927 0.584
Independent self-construction 0.711-0.902 0881 0.846 0931 0.731
Informal status 0.772-0.862 0702 0.807 0.862 0.677
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Coefficien 95% Confidence
Interval

Lower Upper

PSM—0C 0.658*++ 0034 0.591 0723
0C—1B 0110 0062 —0012 0234
PSM— 1B 0433+ 0.061 0312 0549
Gender — IB 0.129%%¢ 0031 0.068 0188
Education — 0.071% 0029 0.014 0128
B

Working year 01157 0029 0.058 0172
—1IB

*p<0.05; *#*4p<0.00L.
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Me
PSM—OC— 1B
Total effect
Direct effect

Indirect effect

0.080

0.560
0.480

0.080

SE

0045
0.049
0072

0.045

95% C
~0.009,0.172
0.463,0656
0339,0621

~0.009, 0.172
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PSM—0C

0C—1B

PSM—IB

+4p<0.01; **#p<0.001.

High innovation
group

p
(S.E)
0.832%%%

(0.060)

0219+
(0.081)

033455
(0.094)

Low innovation
group
B

E=)
0.557%+%
0.076)
~0029
(0.065)
0.550%+%
(0.064)

Unconstrained model

7 (df)

361.66
(150)
361.66
(150)
361.66
(150)

Constrained model

37327
as1)

36731
as1)

36517
(151)
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Model
Four-factor model
(PSM, PC, OC, 1B)

‘Three-factor model
(PSM, OC+PC, IB)

Three-factor model
(PSM+PC, OC, 1B)
Two-factor model
(PSM+0C, PC+1B)
“Two-factor model
(PSM+PC, OC+1B)
One-factor model
(PSM+OC+1B+PC)

327.478

812.624

975.656

1,616,130

2114574

2,343.765

df
59

62

62

64

61

65

CFI

0.954

0871

0.843

0733

0.647

0.608

TLI

0.939

0.838

0.802

0.675

0.570

0.530

RMSEA

0.067

0.109

0120

0.154

0177

0.185

SRMR

0.050

0.068

0.081

0.107

0.109

0.110
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Variable

Average

Standard
deviation

1 Entrepreneurial 3.697 1.024 1

individual creativity

2 Platform leadership 3.620 0.718 0.195** 1

3 Organizational culture 3.661 0.681 0.228** 0.302%* 1

4 Organizational 3.722 0.838 0.458** 0411 0.211%*
creativity

#p<0.01(two-tailed test).
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Variables Items

Entrepreneurial 5 0.920 0.925
Individual

Creativity

Platform 25 0.957 0.957
Leadership

Organizational 23 0.949 0.949
Culture

Organizational 4 0.842 0.851

Creativity
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Factor (latent variable)

Measurement items (significan variables)

Standard load

factor
Entrepreneurial individual creativity (KMO=0.885, CR=0.925)
EIC1 1 usually search out new creative elements and inspiration, and then utilize those ideas in my creative 0.861
business.
EIC2 Tam not afraid to take risks. 0.903
EIC3 T usually suggest new ways to achieve goals and objectives. 0.899
EIC4 T often have a fresh approach to problems. 0.907
EIC5 In general, I am a good source of creative ideas. 0.620
Platform leadership (KMO=0.955, CR=0.957)
Tolerance
PL1 My leader does not mind if his subordinates are better than himself in some aspects. 0.616
PL2 My leader does not mind occasional mistakes in his subordinates’ work. 0.622
PL3 My leader does not mind sharing honors and opportunities with his subordinates. 0.610
PL4 My leader does not mind and often encourages his subordinates to give him advice. 0.668
PL5 My leader respects his subordinates’ differences in personalities and abilities. 0.654
Charisma
PL6 My leader always stays positive in good times and bad. 0.629
PL7 My leader can put himself in his subordinates’ shoes. 0.679
PL8 My leader does not give up when things get tough. 0.686
PLY My leader can make decisions quickly and accurately when encountering emergencies or important 0.625
cases.
PL10 My leader can deal with problems objectively and fairly. 0.650
Platform Building
PLI1 My leader has full confidence in his subordinates’ work ability and personal character. 0.646
PL12 My leader believes that the interests of his subordinates agree with those of the organization. 0.718
PL13 My leader is committed to continuous improvement of existing organizational systems. 0.709
PL14 My leader has sufficient socio-economic resources to help the organization achieve its goals. 0.748
Revolution Planning
PLIS My leader has a long-term plan for developing the company or team. 0.717
PL16 My leader can quickly identify and summarize the essence of problems. 0.741
PL17 My leader can clearly set and describe the vision of the organization. 0.746
Platform Optimization
PLI8 My leader is good at motivating subordinates to pursue higher goals. 0.700
PL19 My leader encourages subordinates to embrace and learn all the knowledge beneficial to 0.734
organizational development and personal improvement.
PL20 My leader encourages subordinates to constantly seek new ideas and approaches in solving problems. 0.729
PL21 My leader communicates frequently and proactively with subordinates emotionally. 0.747
Mutual Growth
PL22 My leader often pays attention to their growth and gives his subordinates guidance and education. 0.740
PL23 My leader continues to learn advanced professional knowledge and leadership skills. 0.626
PL24 My leader creates opportunities to fully empower subordinates to take charge of a project. 0.797
PL25 My leader often communicates with subordinates about new technologies and knowledge to help 0.603
them grow.
Organizational culture (KMO=0.947, CR=0.949)
Development of employees
ocul My organization pays attention to the personal development of employees. 0.672
ocu2 My organization develops the potential of employees. 0.677
ocus My organization trusts its employees. 0.711
OCU4 My organization values employee opinions. 0.666
ocus My organization provides knowledge and skills training. 0.634
Interpersonall Harmony
OCU6 My organization attaches great importance to team building. 0.694
ocu7 My organization supports the spirit of cooperation. 0.673
ocus My organization promotes feelings/sharing among employees. 0.709
ocu9 My organization encourages cooperation. 0.692
ocu10 My organization’s employees care about each other. 0.693
Customer orientation
ocCu11l My organization can meet the needs of customers to the maximum extent. 0.621
0OCU12 My organization emphasizes customer benefits. 0.628
ocu13 My organization can provide first-class service. 0.635
OCU14 My organization believes that customers come first. 0.664
ocCul1s My organization provides sincere service. 0.669
Social responsibility
ocu16 My organization demonstrates social responsibility. 0.697
ocu17 My organization has a sense of mission to serve the society. 0.708
ocuis My organization emphasizes social benefits as well as economic benefits. 0.698
ocu19 My organization promotes the development of society. 0718
Dare to innovate
ocu20 My organization is open to change. 0.655
0ocu21 My organization can continuously develop new products and services. 0.642
ocu22 My organization encourages innovation. 0.629
ocu23 My organization boldly adopted high technology. 0.620
Organizational creativity (KMO=0.784, CR=0.851)
OCRI The work (including business ideas, products, services) my firm produces is creative. 0.625
OCR2 The work (including business ideas, products, services) my firm produces is novel and original. 0.855
OCR3 The work (including business ideas, products, services) my firm produces is characteristic. 0.885
OCR4 The work (including business ideas, products, services) my firm produces satisfies market demands in 0.683
creative industry.
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Category Variable Organizational creativity Platform leadership

Model 1 Model 2 Model 3 Model 4 Model 5
Control variables Gender -0.004 -0.022 -0.029 0.026 0.019
Age 0.072** 0.065** 0.063** 0.008 0.005
Educational background -0.051 -0.034 -0.039 0.006 0.013
‘Working seniority -0.005 -0.017 -0.006 -0.022 -0.027
Industry -0.009 -0.013 -0.002 -0.029 -0.030
Years of establishment -0.002 -0.031 -0.009 -0.046 -0.057*
Firmsize 0.012 0.012 0.004 0.019 0.019
Explanatory Entrepreneurial 0.376* 0.319" 0.148"
variables individual creativity
Platform Leadership 0.387**
R? 0.020 0.228 0.331 0.018 0.062
Adjusted R* 0.005 0.214 0318 0.002 0.045
F Value 1.300 16.562*** 24.654* 1.160 3.679**

*p <0.05, P <0.01, ***p <0.001.
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Innovation
performance

Indirect

effect

Exploratory innovation

Average level

of indirect [~0548,0.011]
effects

High level [~0.403, 0.166]
Low level [-0.717,-0.032)

Exploratory innovation®

Average level
of indirect [~0037,0.623]
effects

High level [~0.311,0.437]
Low level [0.087,0.839]

The meaning of the number 2 is square.

Innovation
performance

Indirect
effect

Exploitative innovation

Average level
[0.414,1.796]

Highlevel

(0277, 1.671]
Low level [0.470,1.833]
Exploitative innovation®

Average level

of indirect [~1.488, ~0.288]
effects

Highlevel [~1.568,-0.227]
Low level 432,-0318)
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Control Frequence Percentage = Control Frequence Percentage

variables variables
Gender Male 239 52.18 Industry Advertising 57 1245
Female 219 47.82 Design 85 18.56
Age <=30 122 26.64 Software 65 14.19
30-35 94 20.52 Filming and TV 53 11.57
36-40 91 19.87 Music and 51 1114
painting
41-45 76 16.59 Publishing and 47 10.26
performing arts
>=46 75 16.38 Others 100 21.83
Educational High school 80 17.47 Years of <=1 71 15.50
background establishment
Bachelor 138 30.13 1-3 80 17.47
Master and 126 27.51 3-5 94 20.52
Doctor
Others 114 24.89 5-10 111 24.24
Working <=2 110 24.02 >=10 102 2227
Seniority
2-4 106 23.14 Firmsize <=100 81 17.69
5-8 85 18.56 101-200 109 23.80
9-15 66 14.41 201-300 98 21.40
>=16 91 19.87 301-500 67 14.63
>500 103 2249
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Variables EXI EXI? EXR EXR? P P

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
constant 40267+ 15,690 Lasger ~2086 42750 1984
gender ~0079 ~0819 0296% 2403% 0.071 0,059
age 0.088 1086 0120 1139 ~0079 ~0057
education 0039 0507 0505+ 370155 ~0.104 ~0047
job level 0040 0656 0.184 2050% 0464 04497
tenure 0174w 15457 0.188% 1185 ~0.152% ~0.139%
HIWPS 0,607+ 4.696%% 0.267 1983 0234 0,069
EXI 0012 15557
EXR 0.245%% 0568
EXP 16175
EXR® 0101%
™ 0.200% 2676+ 0.102 0670 0.206 0344
TLXHIWPS ~0058 -0012 —0.183%% —1520%% —0285%+ ~0.193%5
R 0573 0544 0323 0315 0479 0509
P 14509275 011455 16,025+ 15,4407 24563+ 2873+

*p<0.05, *#p <001, ***p<0.001





OPS/images/fpsyg-15-1336120/fpsyg-15-1336120-t004.jpg
Coefficient Standard deviation 95% confidence

interval
HIWPS—EXR® 1.983 1106 0.074 (~0.195,4.160]
EXR'—IP 0.101 0.040 0.012 [0.023,0.180]
HIWPS—EXI* 4.696 1032 0.000 [2.664,6.728]
EXP— 1P ~0.161 0.042 0.000 (0244, ~0.078]

HIWPS—EXR P 0.072 (~0.037,0.623)

HIWPS—EXI'— [P 0.002 0062 (~1.488, ~0.288]
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Iltems Path coefficients Standard devi LLCI

EIC— PL— OCR 03747 00341 0.0000 0.3078 0.4417
EIC - PL 0.1379 0.0322 0.0000 0.0746 02011
PL— OCR 03892 0.0461 0.0000 0.2985 0.4789
EIC - OCR 03211 00323 0.0000 02575 03846
EIC > OCR (Control of PL) 0.0537 0.0150 0.0000 0.0255 0.0850
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atego ariable ga ona
ode ode ode
Control variables Gender -0.004 -0.018 -0.024
Age 0.072** 0.067** 0.064**
Educational background -0.051 -0.055 -0.053
‘Working seniority -0.005 0.007 0.010
Industry -0.009 0.005 0.005
Years of establishment -0.002 0.019 0.020
Firmsize 0.012 0.001 0.000
Explanatory variables Platform leadership 0.451** 0.058
Organizational culture 0.113** -0.285
Platform leadership xOrganizational 0.108*
Culture
R? 0.020 0.196 0.203
Adjusted R* 0.005 0.180 0.185
F value 1.300 12.136*** 11.391%**

*p<0.05,**p <0.01,***p <0.001.
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Variable Estimate HE, 95% Cl

Work engagem 0.217 0.108 0.325

Subordinate's promotion focus (B) 0242 0.050 4826 0.000 0.146 0.344

Interaction (A*B) 0185 0.053 3514 0.000 0.083 0.289
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Variable ate P 95% CI
Leader other-oriented perfectionism (A) 0.402 0.047 8624 0.000 0314 0496
Leader's conscientiousness.
. 0322 0.047 6.839 0.000 0232 0417
Interaction

0.187 0044 4212 0.000 o101 0275

(A*B)

¥%p <0.001; **p < 0.01; *p < 0.05
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Path

Leader Other-oriented perfectionism ~ | Work engagement
Work engagement ~ | Radical innovation
Leader other-oriented perfectionism ~ | Radical innovation

Total effect of X on Y

Leader other-oriented perfectionism — Work engagement — radic
Direct effect(s) of X on Y

Leader other-oriented perfectionism — radical innovation
Indirect effect(s) of X on Y

Leader other-oriented perfectionism — work engagement — radical innovation

Estimate

0.402

0217

0.130

0217

0.130

0.087

0.047

0056

0054

0.049

0.054

0024

8.624

3.887

2409

4457

2409

3576

P LLCI
0000 0314
0000 0.108
0016 0027
0000 0123
0016 0027
0000 0043

uLcCl

0.496

0325

0235

0314

0235

0139
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Variables Leader other- Work Conscientiousness =~ Promotion Radical

oriented engagement focus innovation
perfectionism

Leader other-oriented

perfectionism sl R :

Work engagement 4429 1223 0.436%** 1

Conscientiousness 4546 1.263 0.262%%* 0.376%* 1

Promotion focus 4301 1345 0.142%%% 0.147%%% 0.082 1

Radical innovation 4.098 1.366 0.250%** 0.282%* 0.189%#* 0.291#** 1

€52 < 0.001; **p < 0.01; *p < 0.05.
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Variables

Estimate

Standardized

regression weights

AVE

CR

Cronbach'’s
alpha

Leader other-oriented

perfectionism (A)

Work engagement (B)

Conscientiousness
©

Promotion focus (D)

Radical innovation (E)

Model fit index

AL

A2

A4
As
Bl
B2
B3

BS

B7
B8
BY

B10

BIl

BI2

BI3

Bl4

BIS

BI6

BI7

BIS

c2
a3
c4
cs
DI
D2
D3
D4
D5

El

E3
E4

0862

0811

0835

0801

0705

0699

0.682

0675

0707

0699

0741

0727

0692

0712

0710

0702

0731

0681

0716

0741

0729

0746

0738

0748

0749

0827

0800

0781

0772

0767

0813

0.826

0821

0058
0055
0057

0054

0036
0036
0036
0035
0036
0036
0037
0036
0035
0037
0036
0037
0037
0035
0036
0037

0038

0042
0042
0043

0043

0046
0045
0045
0045

0045

0052
0053

0051

14903
14814
14.601

14729

19554
19380
18855
19417
19591
19.194
20076
20157
19512
19.454
19481
19.148
19670
19195
20,081
19986

19371

17671
17622
17231

17346

18030
17909
17909
17233

16924

15767
15715

16017

0726
0832
0827
0815
0823
0843
0827
0822
0.809
0823
0828
0817
081
0842
0826
0824
0825
0816
083
0818
081
0.837
0822
081

0836
0835
0821
0825
079
0.861
0.857
0832
0832
0821
0772
0.828
0825

081

0.649

0684

0681

0693

0.667

0.894

0975

0912

0.928

0.883

Xi(p) = 661.538(0.000), X*/df = 1.010, RMSEA = 0.050, IFI = 0.941, CFI = 0.940, GFI = 0.912, RMR = 0.072,
PGFI = 0.806, PNFI = 0876, SRMR = 0.030

0902

0975

0914

0931

0889
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Model 2 (p) 2 /df RMSEA IFI PNFI PGFI
Model 1

661538 1010 0.050 0941 0940 0876 0.806
(Expected Model of five-factor’)
Model 2

4625311 6955 0132 0621 0619 0552 0434

(one-factor’)

‘Leader Other-oriented perfectionism, work engagement, conscientiousness, promotion focus, and radical innovation; "All items were loaded on a single factor.
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CR AVE Msv MaxR(H) HL WE CP IM

HL 0952 0.690 0.260 0955 0831

WE 0.967 0.766 0.410 0969 0.402%% 0875

cp 0959 0725 0419 0961 0.509%% 0.583+% 0851

M 0.960 0.828 0419 0964 0510%% 0.640%% 0.647%% 0910

CR, Composte reliability; AVE, Average variance extracted; MV, Maximum shared variance; and MaxR(H), Maximum relabilit. The square roots of average variance extracted (AVE) are
given in bold figures diagonally for each variable. ##p <0.01.
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Relationship B t Sig. R? F Sig Hypotheses

Hi:HL->CP 0.466 9831 0.000 0217 96,646 0.000 Supported
H2:HL->IM 0.483 10288 0.000 0.233 105.848 0.000 Supported
H3: HL->WE 0378 7.612 0.000 0.143 57.938 0.000 Supported
Ha: M- >CP 0.606 14215 0.000 0.367 202053 0,000 Supported
HS: WE->CP 0547 12194 0.000 0.299 148.701 0.000 Supported
He: M- > WE 0612 14454 0.000 0375 208905 0.000 Supported

HL, Humble leadershi

CR, Creative performance; IM, Intrinsic motivation; and WE, Work engagement. **#p <0.001.
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Models /df NFI L CFI RMSEA
One factor model 108 0.66 0.64 0.68 0.16
Two factor model IM + WE,HL+ CP 758 0.76 076 078 013
Two factor model CP + IMLHL + WE 755 072 075 081 0.13
Two factor model HL+IM,WE+CP 641 08 081 083 0.12
Three facto model CP + HLIM,WE. 612 08 081 083 012
Three factor model HL + IMWE,CP 432 0.86 0.88 089 0.09
‘Three factor model IM + WE,CRHL 389 0.87 089 09 091
Four factor hypothesized model 171 0.948 0974 0978 0045

Chi-square test; df, Degrees of freedom; NFI, Normed ft index; TLI, Tucker Lewis index; CFI, Comparative fit index; and RMSEA, Root mean square error of approximation.
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Demographic Frequency Percentage

(%)
Gender Male 144 55
Female 18 5
Age Less than 25 52 198
25-34years 136 519
35-dayears 39 149
45-54years 20 76
55 above 15 57
Qualification Undergraduate s 431
Graduate 128 489
Doctorate 6 22
Other 15 57
Hierarchical Level  Entry 88 36
Middle 139 5
Senior 35 133
Tenure Less than 9 378
Syears
510 10years 70 267
1110 15years 31 s
More than 6 26

I5years
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Items Item loadings CA CR AVE

Employee experience of HPWS 088 090 048
Atwork I have opportunity to participate in decision-making 075
Thave a great deal of autonomy in the way I carry out my job. 065
Ihave good job security. 074
My organization gives fair performance-based rewards. 071
‘Training and development opportunities are provided. 069
My workplace sets very high standards and is very selective when recruiting staff. 067
Managers provide developmental feedback to improve performance. 068
Tam provided with opportunities to express my ideas about how processes can be improved in this organization. 070
T believe my values fit well with those of my organization. 069
My organization values my ability to work well within  team environment, 065
Social capital 090 091 051

In my organization:

Employees demonstrate strong cohesiveness in workgroups. 063
Employees have frequent contact with coworkers. 072
Employees spend a lot o time interacting with each other. 068
Employees have close social relationships with each other. 073
“There is a commonality of purpose among the employees. 069
Employees enthusiastically pursue collective goals and mission. 076
Employees are committed to the goals of the team/department/work unit 0.68
Employees share similar ambitions and vision. 072
We can rely on co-workers and superiors, with whom we work. 073
Employees have confidence in one another. 077
Knowledge sharing 081 085 049
When I have learned something new, I share my knowledge with my colleagues. 060
1 share important work-related information with my colleagues. 070
1 regularly tell my colleagues about my skills and tasks performed at work. 072
When I need certain knowledge, I ask my colleagues about it. 066
Tlike to be informed of what my colleagues know. 079
When I need to learn something, I ask my colleagues who have their technical knowhow, skills and abi 071
Need for cognition 089 090 069
Twould prefer complex rather than simple problems. 083
Tlike to handle situations that require a lot of thinking. 085
1find satisfaction in finding solutions to problems by thinking about them for a long time. 083
1 prefer my life to be filled with interesting puzzles that T must solve. 0.6
Twould prefer a task that i intellectual, challenging, and thoughtful to one that does not require much thought. 079
Innovative behavior 085 0.88 053
Toften generate ideas to tackle complex issues at work. 078
Isearch out new working methods, techniques, or instruments for work. 075
I generate original and effective solutions for challenges faced by my team/sork unit 070
Where possible, I tend to mobilize support for innovative ideas given by my colleagues. 072
When I have an innovative idea, I talk to my manager(s) for approval. 070
Toften encourage my colleagues to discuss new and innovative ideas for product/service/process improvements. 071
Tadopt systematic ways of introducing innovative ideas into the work environment. 072

CA, Cronbach Alpha; CR, Composite Reliability; AVE, Average Variance Extracted. The table excludes the items that were dropped due to low loading values.
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Relationships coefficients Tvalue p value Decision

Direct effects

Hi: HPWS1B 014 203 0042 Supported
H2: HPWS-: 038 649 0.000 Supported
H3: SCKS 034 589 0.000 Supported
H5: KSIB 026 416 0.000 Supported
Indirect effects

Ha: HPWSSCKS 013 359 0.000 Supported
He: SCKS-IB. 0.09 325 0.000 Supported
H7:HPWS-SCKS-IB. 003 245 0010 Supported
Total indirect effect

Total effect

HPWSIB 017 257 001 Supported
Moderation effect

H8: NFCxKS 010 212 003 Supported
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Model P df xldf RMSEA IFI TLI CFI

Single factor 6336.387 1,355 4676 0115 0.682 0.662 0.681
Double factor 5443.227 1,347 4.041 0.105 0739 0721 0737
Three factor 5085.245 1,345 3781 0.100 0761 0745 0.760
Four factor 4187.304 1,342 3120 0.088 0818 0805 0817
Five factor: theoretical

ol 2735.984 1,338 2045 0.062 0911 0904 0910
Six factor 2718618 1,336 2035 0.061 0912 0905 0911

Single factor, all variables; Double factor, HIWPS, TL+ EXR + EXI + IP; Three factors, HIWPS, TL+ EXR + EXI, IP; Four factors, HIWPS, TL, EXR + EXI, IP; Six factors, five factors plus CMV.
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Mean  Standard

value deviation

1. Gender 0.670 0514 0.264 0.093 0.010 0007 0129 0085 = -0068 0093 | 0054 -0012
2. Age 2370 0.726 0.250%+ 0527 ~0033 0125 054 0.068 0.093 0224 0196 0032
3. Education 2440 0.745 0.027 ~0.061 0555 0107 | 0241 0045 = 0028 0197 0066  —0001
4. Job level 1250 0.593 —0.024 0291% | 0241%% | 0352 0176 0.191 0.181 0230 0217 | 0247
5. Tenure 3380 1202 0208%F | 0.624%F | —0270% | 0247%% 1444 0.062 0.182 0354 0374 0056
6. HIWPS 4925 0.983 ~0.169%* 0.095 -0061 | 0328%* 0052 (0.75) | 0926 0.405 0816 0674
7.TL 4.990 1079 ~0.123% 0119%  -0035 | 0283 0.140°  0877%% | (0871) 0450 0866 | 0.692
8.EXR 3875 1212 0.149% 0.254% | 0218%% | 0320%% | 0243*%  0340%* | 034%* | (0.897) | 0859 | 0673
9.EXI 4.867 1167 ~0.09 0231% 0076 | 0313** | 0266** 0713 | 0687 | 0608%* | (0918) 0722
10.1p 4.694 1252 —0019 0035 0001 | 0332%% 0037 | 0547%F | 0512%F | 0443%F | 0493%F  (0908)

p<0.05; **p<0.01. The lower left matrix i the correlation coefficient, the upper right matrix i the covariance matrix, and inside the diagonal parentheses is the square root of AVE. HIWPS,
igh-involvement work practices; TL, transformational leadership; EXR, exploratory innovation; EXI, exploitative innovation; I, innovation performance.
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Effects of HL on CP Effect SE LLCI ULCI Conclusion
Total effect (HL —>CP) 0526 00535 9.8309 04208 0.6312
Direct effect (HL —>CP) 0224 00519 43267 01224 03265

Indirect effect 111

00781 00214 364 0.0369 01215 Partial serial mediation
(HL->IM—>WE->CP)
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Relationship TE DE IE SE LLCI ULCI LEGENS

H7: HL->IM->CP 02553 0.2707 00371 02042 0.3494 Par
0526
H8: HL->WE~->CP. 03415 0.1845 00327 0125 02518 Partial mediation

I medi

n

TE, Total effect; DE, Direct effect; IE, Indirect effect; LLCI, Lower level confidence interval; and ULCI, Upper level confidence interval.





