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Abstract

Bootleg innovative behavior among employees in technology-based enterprises represents their creativity, reflecting both their willing-
ness and ability to independently pursue creative activities through informal channels. Such behavior often spurs more groundbreaking
and practical innovation outcomes. Based on Self-Determination Theory, combined with Psychological Ownership Theory and Job
Characteristics Theory, this study develops a research model incorporating a mediating variable (psychological ownership) and a mod-
erating variable (job autonomy) to examine the influence of employees’ self-efficacy on bootleg innovative behavior and its underlying
mechanisms in technology-based enterprises. The findings reveal that self-efficacy significantly and positively influences employees’
bootleg innovative behavior; psychological ownership partially mediates the relationship between self-efficacy and bootleg innovative
behavior; and job autonomy significantly and positively moderates the relationship between psychological ownership and bootleg inno-
vative behavior, with high levels of job autonomy enhancing the motivational effect of psychological ownership on bootleg innovative
behavior. This study enriches the theoretical understanding of bootleg innovative behavior, provides a theoretical basis for understand-
ing the psychological and situational mechanisms of employee innovation behavior, and offers practical guidance for technology-based
enterprises in motivating employee innovation and managing bootleg innovative behavior.
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1. Introduction
In an era of rapid advancement within the knowl-

edge economy and digital transformation, innovation has
become the critical pathway for organizations to acquire
core competitiveness and achieve sustainable development
(Anderson et al., 2014; Schilpzand et al., 2018). In an
external environment characterized by uncertainty and in-
tense competition, traditional innovation models increas-
ingly struggle to meet organizations’ demands for rapid re-
sponsiveness and continuous renewal (Zhou and Hoever,
2014). Therefore, organizations must stimulate employee
motivation for innovation through diverse approaches, such
as fostering an open and inclusive innovation atmosphere,
establishing a culture of sharing and trust, providing ade-
quate resources and institutional support, and strengthen-
ing employees’ innovative role identity and self-motivation
(McAllister et al., 2007; Shanker et al., 2017). However,
the innovation process is often accompanied by uncertainty
and institutional constraints, and not all innovative ideas re-
ceive formal organizational support (Criscuolo et al., 2014;
Mainemelis, 2010). When employees’ innovative ideas
conflict with organizational norms, some individuals with
strong innovative convictions may choose to persistently
advance their ideas through informal channels. This behav-
ior is termed “bootleg” or “bootleg innovative behavior”

(Mainemelis, 2010). Bootleg innovation refers to private
innovation activities undertaken by employees without for-
mal organizational authorization. Driven by personal initia-
tive and guided by organizational interests, these activities
utilize organizational resources. Unlike traditional inno-
vation conducted within formal institutional structures and
authorized frameworks, bootleg innovation formally devi-
ates from organizational norms yet aims to enhance organi-
zational performance and innovation outcomes (Criscuolo
et al., 2014). This form of “constructive deviance” re-
flects the dynamic equilibrium between employees’ norma-
tive constraints and innovative impulses, revealing the di-
verse sources of innovation within organizations (Globoc-
nik and Salomo, 2015). In recent years, scholars have in-
creasingly recognized the positive role of bootleg innova-
tive behavior in promoting organizational learning, tech-
nological exploration, and flexible adaptation (Amoozegar
et al., 2025). It reflects the dynamic tension between em-
ployees’ intrinsic motivation and organizational innovation
goals: on the one hand, it embodies the release of individual
self-determination and creative potential; on the other, it re-
veals the structural conflict between organizational systems
and innovation demands (Gao and Gao, 2024). Regardless
of the success or failure of the innovation outcome, the trial-
and-error process of bootleg innovative behavior itself pro-
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vides opportunities for exploratory learningwithin the orga-
nization. This process thus becomes a crucial driver for en-
hancing organizational innovation performance and build-
ing long-term competitive advantage (Salter et al., 2014;
Tenzer and Yang, 2019).

When explaining why employees engage in bootleg
innovative behavior, researchers generally agree that in-
dividual psychological factors and situational conditions
interact synergistically (Appelbaum et al., 2007; Xu and
Zhao, 2020). Among these, self-efficacy stands as a criti-
cal individual variable, reflecting an individual’s belief and
confidence in their ability to successfully complete specific
tasks (Bandura, 1997). In work settings, employees with
high self-efficacy tend to maintain positive self-perceptions
and a sense of control when confronting uncertainty and
risk, making them more likely to adopt autonomous ex-
ploration and engage in innovative experimentation behav-
ior (Newman et al., 2018). Simultaneously, psycholog-
ical ownership serves as a crucial psychological mecha-
nism influencing bootleg innovation. Psychological own-
ership refers to an individual’s sense of “belonging” to-
ward a specific goal, such as a job, project, or organiza-
tion. When employees perceive the organization or its in-
novation projects as extensions of themselves, they exhibit
heightened responsibility and commitment, making them
more likely to take innovative actions to maintain or en-
hance the “self-owned” object (Pierce et al., 2001). Con-
sequently, psychological ownership can motivate employ-
ees to proactively take risks and break conventions, serv-
ing as a key psychological driver for bootleg innovative
behavior (Ozler et al., 2008). Moreover, bootleg innova-
tion does not stem solely from individual psychological fac-
tors; organizational contextual factors also play a signifi-
cant moderating role (Nanyangwe et al., 2025). Job auton-
omy is regarded as a crucial environmental variable influ-
encing innovative behavior. Job autonomy reflects the de-
gree of decision-making freedom, independence, and dis-
cretion employees possess in task execution (Hackman and
Oldham, 1976). High levels of job autonomy enhance em-
ployees’ intrinsic motivation and sense of responsibility,
providing psychological safety and behavioral space for
bootleg innovation (Akhtar and Ali, 2023). Thus, the emer-
gence of bootleg innovative behavior results from the in-
teraction between individual psychological traits and situ-
ational factors. Self-efficacy and psychological ownership
form the psychological foundation at the individual level,
while job autonomy provides situational support for boot-
leg innovative behavior. The interplay among these three
elements collectively explains the behavioral logic behind
employees’ proactive exploration and innovation beyond
organizational norms.

Regarding the factors influencing employees’ boot-
leg innovative behavior, existing research primarily exam-
ines two perspectives: individual characteristics and exter-
nal contexts (Criscuolo et al., 2014; Gao et al., 2024; Wang
and Lee, 2025). Early studies predominantly focused on in-

dividual traits and external environments, such as employee
creativity, personality characteristics, self-efficacy, and in-
novation motivation (Augsdorfer, 2012; Globocnik and Sa-
lomo, 2015; Smith and Tushman, 2005), alongside orga-
nizational innovation climate, leadership styles, and orga-
nizational characteristics (Avey et al., 2012; Huang et al.,
2016; Salter et al., 2014). However, recent research has
further expanded the psychological and contextual foun-
dations of bootleg innovative behavior, revealing a more
systematic, multi-level research trend. At the individual
level, scholars have begun examining the role of employ-
ees’ psychological mechanisms and intrinsic motivations
in bootleg innovative behavior (Shang, 2024; Tenzer and
Yang, 2023). Self-efficacy, innovative self-concept, and
psychological safety have been shown to enhance employ-
ees’ propensity for innovative deviance in risky situations
(Gao et al., 2020; Lu et al., 2023). Concurrently, psycho-
logical ownership and organizational identity can stimulate
employees’ sense of responsibility and encourage proac-
tive innovative behavior (He et al., 2022). At the leader-
ship and team level, leadership style is regarded as a sig-
nificant external force influencing bootleg innovative be-
havior (Zhou and Li, 2025). Empowering leadership and
inclusive leadership promote constructive bootleg behavior
by enhancing employees’ psychological safety and sense of
responsibility (Duan et al., 2025). Furthermore, a trusting
team atmosphere and shared vision can also help stimulate
members’ inclination toward innovative deviance (Yıldız et
al., 2015). At the organizational and situational levels, re-
search increasingly emphasizes the supportive role of orga-
nizational climate and institutional characteristics in boot-
leg innovative behavior (Globocnik et al., 2022). A pos-
itive innovation climate, a culture of tolerance for failure,
and organizational support can reduce employees’ expecta-
tions of punishment for rule-breaking innovation, thereby
strengthening their bootleg innovative behavior (Zhang et
al., 2025). Simultaneously, job autonomy, as a key con-
textual variable, has been shown to strengthen the positive
relationship between employees’ intrinsic motivation and
bootleg innovative behavior (Yuan and Woodman, 2010).

In summary, recent research on bootleg innovative
behavior has gradually shifted from single-perspective ap-
proaches toward integrated frameworks encompassingmul-
tidimensional factors such as individual cognition, psycho-
logical motivation, leadership styles, and organizational
support (Gao and Gao, 2024; Nanyangwe et al., 2025;
Shang, 2024). However, three key research gaps remain:
(1) a lack of systematic explanations of the mechanisms
underlying individual intrinsic motivation; (2) insufficient
attention to the moderating role of situational variables in
individual psychological processes; (3) limited research on
integrated pathways involving mediating variables such as
psychological ownership.

Based on the above analysis, this study adopts Self-
Determination Theory as its core theoretical framework.
Drawing upon Psychological Ownership Theory and Job

2

https://www.imrpress.com


Characteristics Theory, it integrates self-efficacy, psycho-
logical ownership, and job autonomy into a unified model.
From the perspective of psychological motivation mecha-
nisms, it elucidates the formation process of bootleg inno-
vative behavior, thereby enriching the research perspective
on the interaction between individual-level factors and sit-
uational influences. Existing research on employee boot-
leg innovative behavior predominantly focuses on individ-
ual traits, role positioning, or external factors such as per-
sonality characteristics, creativity, resource acquisition ca-
pabilities, or leadership styles (Globocnik, 2023; Huang et
al., 2022), with relatively little attention paid to individu-
als’ mental states, intrinsic motivations, and psychological
needs. Therefore, this study introduces self-efficacy and
psychological ownership to emphasize individuals’ percep-
tions of their own capabilities and psychological attachment
to work and organizations. By explaining the emergence of
bootleg innovative behavior from an internal psychological
mechanism perspective, it provides a complementary ap-
proach to exploring the psychological processes underlying
employee innovation behavior. Although existing research
has examined the influence of leadership styles and orga-
nizational climate on bootleg innovative behavior, little at-
tention has been paid to the mediating role of psychological
ownership between self-efficacy and bootleg innovative be-
havior (Avey et al., 2009; Pierce et al., 2001). This study
validates the mediating role of psychological ownership,
clarifying how individual beliefs and psychological com-
mitment drive innovation behavior, thereby providing em-
pirical support for applied research on Psychological Own-
ership Theory. A previous study has predominantly exam-
ined the effects of organizational environments and sup-
portive factors on bootleg innovative behavior, with lim-
ited research integrating individual internal psychological
states with job characteristics (e.g., job autonomy) (Li and
Liu, 2022).

This study examines the formation mechanism of
bootleg innovative behavior from the individual psycholog-
ical perspective. Self-efficacy serves as the independent
variable, psychological ownership as the mediating vari-
able, and job autonomy as the moderating variable. This re-
search offers a new theoretical perspective for understand-
ing the deep psychological motivations behind employees’
bootleg innovative behavior. Based on a theoretical model
that explores how self-efficacy, psychological ownership,
and job autonomy jointly influence bootleg innovative be-
havior, this study aims to address the following core ques-
tions:

Q1: Do self-efficacy and psychological ownership
positively influence employees’ bootleg innovative behav-
ior?

Q2: How does psychological ownership mediate the
relationship between self-efficacy and bootleg innovative
behavior?

Q3: How does job autonomy moderate the effect of
psychological ownership on bootleg innovative behavior?

Q4: Specifically, does psychological ownership exert
a stronger positive influence on bootleg innovative behav-
ior in contexts with high job autonomy?

In summary, to further clarify the theoretical logic and
causal pathways of variables within the model, this study
proposes research hypotheses concerning self-efficacy, psy-
chological ownership, job autonomy, and bootleg innova-
tive behavior. Using Research and Development (R&D)
personnel and technical professionals from knowledge-
intensive technology enterprises as subjects, hierarchical
regression and moderated mediation models were em-
ployed to examine the interactive mechanisms among vari-
ables. The findings not only reveal the pivotal role of
individual psychological mechanisms in the formation of
bootleg innovation but also extend the application of Self-
Determination Theory, Psychological Ownership Theory,
and Job Characteristics Theory to the field of bootleg in-
novation. This provides a new theoretical perspective for
understanding how employees proactively engage in inno-
vation beyond institutional frameworks. Meanwhile, by in-
tegrating individual traits with situational factors, this study
reveals the multi-level mechanisms driving bootleg inno-
vative behavior, providing empirical evidence and practical
insights for technology-based enterprises to establish effec-
tive innovation management systems.

2. Literature Review and Hypothesis
Development
2.1 Self-Efficacy and Employees’ Bootleg Innovative
Behavior

Self-efficacy is an individual’s belief and judgment
regarding their ability to accomplish tasks in specific sit-
uations, influencing motivation, persistence, and behav-
ioral choices (Bandura, 1994). Research has since continu-
ally expanded its implications, self-efficacy extends beyond
task confidence in particular contexts to encompass a sense
of “general self-efficacy” across situations, reflecting an in-
dividual’s overall confidence in their capabilities and sense
of control over their environment (Eden, 1988). Existing
research consistently indicates that, higher self-efficacy en-
hances an individual’s belief in overcoming challenges and
fosters an optimistic attitude, thereby increasing their mo-
tivation for innovation and willingness to act proactively
(Liang et al., 2023; Tierney and Farmer, 2011). However,
most research links self-efficacy to “formal innovation”
or “organizationally supported innovation behavior”, over-
looking employees’ “bootleg innovation”—that is, unau-
thorized constructive innovation activities—within rule-
constrained and resource-limited contexts (Mainemelis,
2010). A recent study has begun to examine the relation-
ship between self-efficacy and bootleg innovation. A recent
study found that self-efficacy significantly promotes em-
ployees’ innovative behavior through psychological capital
and creativity (Newman et al., 2018). Empirical evidence
also indicates that when employees are confident in their
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innovative capabilities, they may persist in advancing cre-
ative implementation through informal channels even when
facing leadership rejection (Su et al., 2022). Furthermore,
recent research has proposed that innovative self-efficacy
and negative leadership feedback jointly influence employ-
ees’ constructive bootleg innovative behavior, indicating
that individuals with high self-efficacy are better able to
maintain innovative persistence in resource-constrained sit-
uations (Liu et al., 2025). Thus, self-efficacy serves not
only as a crucial psychological antecedent of employee in-
novation motivation but also as a significant driver of boot-
leg innovative behavior. Nevertheless, most of these re-
search studies have remained confined to exploring individ-
ual psychological dimensions, with insufficient attention
paid to the interactive mechanisms between self-efficacy
and organizational contextual variables such as job auton-
omy and psychological ownership.

According to Self-Determination Theory, an individ-
ual’s behavioral motivation depends on the fulfillment of
three fundamental psychological needs: autonomy, com-
petence, and relatedness (Deci and Ryan, 2000). When
these needs are activated, an individual’s intrinsic motiva-
tion increases, making them more likely to exhibit proac-
tive and innovative behavior. Consistent with the views of
Pierce et al. (2001), this study argues that, self-efficacy
embodies an individual’s sense of competence. Enhanc-
ing self-efficacy fosters employees’ perception of greater
control and responsibility over their work, thereby cultivat-
ing psychological ownership and satisfying their need for
relatedness. Meanwhile, existing research indicates that,
psychological ownership motivates individuals to perceive
their work as an “extension of self”, increasing their will-
ingness to engage in bootleg innovation that breaks con-
ventional norms (Avey et al., 2009). Furthermore, job au-
tonomy, as an external contextual factor, can amplify the
influence of self-efficacy on psychological ownership and
innovative behavior (Zhang and Bartol, 2010). Compared
to previous research that primarily focused on “formal in-
novation”, this study integrates self-efficacy with bootleg
innovation through self-determination theory. It reveals
how self-efficacy, in high-autonomy contexts, stimulates
employees’ bootleg innovative behavior through psycho-
logical ownership. Self-Determination Theory reveals the
underlying logic of this study’s model: self-efficacy satis-
fies the need for competence, thereby stimulating psycho-
logical ownership, which further drives employees’ bootleg
innovative behavior in high-autonomy contexts. Therefore,
this study proposes the following hypothesis:

H1: There is a positive relationship between self-
efficacy and employees’ bootleg innovative behavior.

2.2 Self-Efficacy and Psychological Ownership

A previous study has suggested that, employees with
higher self-efficacy typically demonstrate greater work en-
gagement, persistence, and innovative performance (Carter

et al., 2018). Within organizational contexts, self-efficacy
not only enhances employees’ perceived capabilities but
also strengthens their sense of self-worth and psychological
attachment to the organization (Lunenburg, 2011). How-
ever, a study has focused on the direct effects of self-
efficacy on performance or creativity, with relatively few
exploring the pathways through which it influences em-
ployees’ underlying attitudes and behaviors through psy-
chological mechanisms (Dawkins et al., 2017). Pierce
et al. (2001) clarified that psychological ownership is a
cognitive-emotional state in which individuals experience
a sense of psychological ownership characterized by the
feeling that “it belongs to me”. Researchers have indi-
cated that employees with high psychological ownership
are more likely to exhibit positive work attitudes, organi-
zational commitment, and innovative behavior (Dawkins et
al., 2017; Van Dyne and Pierce, 2004). Existing research
mostly views psychological ownership as an outcome of
organizational support or leadership empowerment, over-
looking the intrinsic role of individual capability beliefs
(such as self-efficacy) in its formation. An empirical study
in recent years has progressively revealed a positive rela-
tionship between the above two factors. A recent empir-
ical study found that self-efficacy promotes employee in-
novation behavior by fostering creativity through psycho-
logical capital (Sooknannan et al., 2024). Under the influ-
ence of leadership support and psychological safety, em-
ployees with high self-efficacy are more inclined to ex-
hibit constructive bootleg innovative behavior (Shang and
Yang, 2022). For employees in high-tech and knowledge-
intensive industries, self-efficacy significantly enhances
job satisfaction and reduces turnover intentions (Bhard-
waj and Sharma, 2024). Therefore, self-efficacy not only
strengthens employees’ psychological ownership but also
stimulates innovative and even bootleg innovative behavior
through psychological ownership, thereby achieving pos-
itive organizational outcomes (Dawkins et al., 2017; Liu
et al., 2019; Pierce et al., 2001). However, while existing
research has confirmed the positive relationship between
self-efficacy and psychological ownership, systematic ex-
ploration of its underlying psychological mechanisms and
functions remains lacking. Particularly overlooked is the
process by which self-efficacy influences employees’ boot-
leg innovative behavior through psychological ownership.
This study examines the mechanism by which self-efficacy
endogenously drives psychological ownership from the per-
spective of individual internal factors.

In this research, self-efficacy embodies the sense of
competence within Self-Determination Theory, a positive
belief in one’s capabilities. This belief enhances individ-
uals’ sense of control and responsibility over work tasks,
thereby fostering psychological ownership (Pierce et al.,
2001). Based on Psychological Ownership Theory, individ-
uals develop a psychological “sense of ownership” toward
goals or tasks, a process primarily dependent on perceived
control, commitment, and self-identification (Pierce et al.,
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2001). Self-efficacy can foster psychological ownership by
enhancing perceived control, increasing behavioral com-
mitment, and strengthening self-identification (Dawkins et
al., 2017). In other words, high self-efficacy enables indi-
viduals to confidently take control of goals, commit more
resources, and integrate them into their self-concept. This,
in turn, strengthens their sense of responsibility and belong-
ing, ultimately fostering psychological ownership. Accord-
ingly, the following hypothesis is proposed:

H2: There is a positive relationship between self-
efficacy and psychological ownership.

2.3 Psychological Ownership and Employees’ Bootleg
Innovative Behavior

The emergence of psychological ownership requires
both an “individual” and an “object of ownership”, empha-
sizing the individual’s psychological formation of a sense
of possession and belonging, the feeling that “this belongs
to me” (Dawkins et al., 2017; Pierce et al., 2001). In
organizational contexts, employees’ psychological owner-
ship manifests as emotional attachment and a sense of re-
sponsibility toward the organization, team, or work tasks
(Van Dyne and Pierce, 2004), leading them to perceive
organizational outcomes as extensions of their self-worth
(Belk, 1988). Existing research consistently indicates that
this psychological connection not only strengthens employ-
ees’ sense of mission and achievement motivation but also
prompts them to voluntarily assume organizational risks
and proactively protect and enhance organizational per-
formance (Avey et al., 2009; Brown et al., 2014). How-
ever, previous research has predominantly focused on the
positive relationship between psychological ownership and
“formal innovation behavior” or “organizational citizenship
behavior” (Gardner et al., 2021; Su et al., 2025; Van Dyne
and Pierce, 2004), with limited attention given to how it
motivates employees’ “bootleg innovation”. This informal
innovation is increasingly prevalent in modern flexible or-
ganizational structures, and its motivations differ signifi-
cantly from those of traditional innovation behaviors. In
recent years, scholars have further indicated that psycho-
logical ownership significantly enhances employees’ in-
novative engagement and constructive deviance (Hussain
et al., 2022; Yıldız et al., 2015). Concurrently, individu-
als with high psychological ownership are more inclined
to transcend institutional constraints in pursuit of innova-
tion goals, driven by organizational responsibility and reci-
procity motives (Ye et al., 2022). Furthermore, findings
from a study of technology company employees indicated
that psychological ownership promotes the assumption of
innovation risks and autonomous innovation activities by
strengthening employees’ organizational identification and
self-determinationmotivation (You et al., 2022). Thus, psy-
chological ownership not only stimulates positive attitudes
and a sense of responsibility among employees but also fa-
cilitates bootleg innovative behavior by enhancing intrinsic
motivation and psychological safety. In summary, existing

research lacks a systematic analysis of how psychological
ownership drives “bootleg innovation”, an informal form of
innovation, through intrinsic motivation mechanisms. This
study reveals the psychological mechanisms by which em-
ployees, driven autonomously, break through institutional
boundaries to innovate, examining the relationship between
psychological ownership, intrinsic motivation, and bootleg
innovative behavior.

Based on Psychological Ownership Theory, when in-
dividuals develop a sense of psychological ownership to-
ward an organization or task, it enhances their sense of
responsibility and focus on outcomes, thereby stimulat-
ing initiative and innovative behavior. Psychological own-
ership prompts individuals to view organizational goals
or tasks as extensions of themselves, making them more
likely to engage in creative and unconventional behavior
(Pierce et al., 2001). Combined with Self-Determination
Theory, psychological ownership satisfies individuals’ au-
tonomy needs, internalizing behavior into self-driven ac-
tions. Experiences of autonomy enhance intrinsic motiva-
tion, prompting individuals to explore novel approaches or
propose innovative solutions within a bootleg framework—
thus enabling bootleg innovative behavior (Deci and Ryan,
2000). In summary, when employees develop a strong
sense of ownership and emotional attachment toward an or-
ganization, they proactively engage in innovative actions
for organizational benefit—even when such behavior ex-
tends beyond formal authorization. Psychological owner-
ship enhances employees’ intrinsic motivation and sense of
self-determination, prompting them to pursue shared per-
sonal and organizational values through bootleg innovative
behavior. Therefore, this study proposes the following hy-
pothesis:

H3: There is a positive relationship between psycho-
logical ownership and employees’ bootleg innovative be-
havior.

2.4 The Mediating Role of Psychological Ownership

Psychological ownership centers on an individual’s
sense of possession and belonging toward organizational
or work objectives. Its formation process is grounded in
self-efficacy, self-identity, and the level of control and com-
mitment toward work tasks (Dawkins et al., 2017; Pierce
et al., 2001). Existing research indicates that, when em-
ployees perceive that their capabilities are recognized and
they can effectively control work situations, they are more
likely to develop a “this is mine” psychological connec-
tion to the organization or task, thereby stimulating the for-
mation of psychological ownership (Mayhew et al., 2007).
Yoon et al. (2020) found that self-efficacy significantly pre-
dicts employees’ psychological ownership levels and pro-
motes innovative behavior by strengthening intrinsic mo-
tivation and self-identity. Researchers further noted that
individuals with high self-efficacy are more inclined to
proactively assume responsibility and control objectives

5

https://www.imrpress.com


at work, thereby enhancing their psychological ownership
(Yıldız et al., 2015). In addition, a study has confirmed
that self-efficacy indirectly promotes innovative perfor-
mance and bootleg innovation tendencies by enhancing em-
ployees’ work engagement and intrinsic motivation (Hao
et al., 2024). Meanwhile, psychological ownership, as a
deep-seated psychological motivation, drives individuals to
proactively assume risks and responsibilities, exhibiting in-
novative behavior that transcends their roles (Avey et al.,
2009; Brown et al., 2014). When employees develop a
strong sense of ownership and emotional attachment to their
organization, they tend to break conventions and engage
in informal innovative behavior to safeguard and enhance
the interests of the organization they “own” (Pierce et al.,
2018). While existing research has revealed a positive re-
lationship between self-efficacy and innovative behavior,
emphasizing the direct effect of self-efficacy (Newman et
al., 2018; Tierney and Farmer, 2011), it has generally over-
looked the mediating mechanism of psychological owner-
ship between the two. Explanations of how psychological
ownership influences bootleg innovative behavior through
individuals’ “psychological appropriation” and “identifica-
tionwith responsibility” remain relatively insufficient. This
study aims to uncover the underlying psychological path-
way linking self-efficacy to bootleg innovation via psycho-
logical ownership.

According to Psychological Ownership Theory, in-
dividuals who develop a sense of “psychological owner-
ship” toward their work or tasks within an organization ex-
hibit heightened responsibility and proactive engagement
(Pierce et al., 2001). Self-efficacy enhances their sense
of control and behavioral commitment, thereby fostering
psychological ownership (Avey et al., 2009). When in-
dividuals perceive a task as “their own”, this psychologi-
cal ownership sparks heightened responsibility and intrin-
sic motivation, driving them to engage in innovative be-
havior that transcends formal norms yet advances organi-
zational goals, known as bootleg innovation (Vadera et al.,
2013). Thus, psychological ownership as a mediating vari-
able reveals how self-efficacy promotes bootleg behavior
through internal psychological states (Avey et al., 2009;
Pierce et al., 2001). Self-efficacy fosters psychological
ownership by enhancing individuals’ sense of control and
belonging toward their work, while psychological owner-
ship subsequently stimulates initiative and innovative ten-
dencies, thereby enabling bootleg innovation. Based on
this, the following hypothesis is proposed:

H4: Psychological ownership mediates the relation-
ship between self-efficacy and bootleg innovative behavior.

2.5 Moderating Role of Job Autonomy

Job autonomy reflects the discretion and decision-
making space individuals possess in their work, serving
as a key source of employees’ perceived sense of control
and responsibility (Breaugh, 1985; Hackman and Oldham,

1975). When employees enjoy greater freedom in deter-
mining work methods, scheduling, and evaluation criteria,
they are more likely to experience a sense of control and
intrinsic motivation, thereby stimulating creative thinking
and exploratory behavior (Nesheim et al., 2017). Con-
versely, when work is subject to strict control and super-
vision, employees’ autonomy needs are restricted, leading
to suppressed innovation motivation and reduced willing-
ness to engage in proactive exploration (Mayer and Davis,
1999). Recent studies have also confirmed that a high-
autonomy work environment enhances employees’ psy-
chological empowerment and sense of self-determination,
thereby strengthening their innovative drive and willing-
ness to take risks (Hon and Lui, 2016; Zhang and Bar-
tol, 2010). Researchers found that job autonomy signifi-
cantly promotes bootleg innovation by enhancing employ-
ees’ sense of control and intrinsic motivation (Liu et al.,
2021). They further noted that highly autonomous em-
ployees are more likely to adopt informal approaches to
achieve creative goals when encountering innovation bar-
riers, thereby maintaining control and ownership over in-
novative outcomes (Velez and Neves, 2016). Concurrently,
high levels of job autonomy strengthen the relationship be-
tween psychological ownership and innovative behavior
(Aslan and Atesoglu, 2021). This occurs because a lib-
erating work environment enables employees to perceive
the organization and tasks as “their own venture”, thereby
increasing their willingness to break rules, take risks, and
exert extra effort toward innovation goals (Nanyangwe et
al., 2021). Therefore, under conditions of high job auton-
omy, employees are more likely to internalize psycholog-
ical ownership into concrete behavioral tendencies, proac-
tively engaging in bootleg innovative behavior. However,
while existing research confirms that job autonomy directly
promotes innovative behavior, it generally overlooks the
mediating role it plays in regulating the relationship be-
tween psychological ownership and bootleg innovative be-
havior at the psychological mechanism level. This study re-
veals, from an interactionist perspective, how job autonomy
strengthens the conversion mechanism from psychological
ownership to bootleg innovative behavior.

According to Self-Determination Theory, when indi-
viduals experience greater autonomy at work, their basic
psychological needs, particularly the need for autonomy,
are satisfied, thereby enhancing intrinsic motivation and
self-regulation (Deci and Ryan, 1985, 2000). Concurrently,
Job Characteristics Theory posits that job autonomy, as a
core job characteristic, provides individuals with decision-
making freedom and behavioral control, facilitating the
transformation of psychological ownership into proactive
action (Hackman and Oldham, 1976). When job auton-
omy is high, individuals can more fully translate psycho-
logical ownership into concrete actions, making it easier to
implement bootleg innovative behavior. Conversely, when
job autonomy is low, even with high levels of psycholog-
ical ownership, individuals’ innovative behavior may be
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Fig. 1. Conceptual model.

constrained by organizational systems or task limitations
(Zhang and Bartol, 2010). Based on this, we propose the
following hypothesis:

H5: Job autonomy positively moderates the rela-
tionship between psychological ownership and employees’
bootleg innovative behavior, such that the higher the level
of job autonomy, the stronger the positive effect of psycho-
logical ownership on employees’ bootleg innovative behav-
ior.

Based on a systematic review of the key research vari-
ables and relevant literature, this paper explores the op-
erational mechanisms linking self-efficacy, psychological
ownership, job autonomy, and employees’ bootleg inno-
vative behavior. Consequently, a theoretical model is pro-
posed, as illustrated in Fig. 1.

3. Research Design
3.1 Questionnaire Design

This study selected knowledge-intensive technology
enterprises in sectors such as electronic communications,
software and information technology, biopharmaceuticals,
new materials, and new energy as the sample population
due to the contextual characteristics of bootleg innovation.
These enterprises exhibit intensive innovation activities, a
high proportion of scientific and technical personnel, and
more pronounced demands for bootleg innovation. To en-
sure data quality, the research primarily targeted R&D per-
sonnel and professional technical staff for questionnaire
collection. This study focuses on four core variables: em-
ployee self-efficacy, psychological ownership, job auton-
omy, and bootleg innovative behavior. Based on relevant
literature and drawing upon well-established scales with
proven reliability and validity, a measurement tool was de-
veloped. The questionnaire design incorporated feedback

from four scholars in organizational innovation and three
senior executives from respondent companies, with revi-
sions and optimizations made to specific items according to
the research context. Specific adjustments included: local-
izing the original scales to align with the Chinese workplace
context, contextualizing and refining items within practical
work scenarios to enhance measurement accuracy, and re-
moving redundant items to improve the questionnaire’s op-
erational feasibility and completion efficiency. These opti-
mizations effectively enhanced the questionnaire’s applica-
bility and measurement precision while preserving the core
measurement structure of the scales.

All variables in this study employed a five-point Lik-
ert scale, with respondents rating each item based on their
personal circumstances: “1” indicates strongly disagree,
“2” indicates disagree, “3” indicates average, “4” indicates
agree, “5” indicates strongly agree. The questionnaire com-
prised two sections: Part One collected basic respondent
information (gender, age, education level, length of ser-
vice, job position); Part Two featured core measurement
scales covering self-efficacy, psychological ownership, job
autonomy, and bootleg innovative behavior. The distri-
bution channels mainly included paper questionnaires dis-
tributed in the field and collected on the spot, as well as
electronic questionnaires administered via email and Ques-
tionnaire Star (a Chinese app dedicated to questionnaire sur-
veys). To ensure truthful reporting of individuals’ levels of
bootleg innovation, this study was conducted anonymously,
and participants were assured that the collected data would
be used solely for academic purposes, with all responses
kept strictly confidential. A total of 700 questionnaires
were distributed, yielding 612 valid responses after exclud-
ing invalid samples, resulting in an effective response rate
of 87.43%.
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3.2 Measurement of Variables
3.2.1 Self-Efficacy

Since this study did not specify a particular context,
a generalized self-efficacy scale was employed (Zhang and
Schwarzer, 1995). Previous research by the investigators
confirmed this scale’s strong reliability and validity (Scholz
et al., 2002). This study developed three dimensions of self-
efficacy, namely, cognitive and developmental efficacy, in-
terpersonal communication and collaboration efficacy, and
learning and creativity efficacy. The specific item content
was slightly modified to fit the current research context,
and individual items were integrated and reduced to yield
nine measurement items, including statements such as “I
feel that doing this job is right and meaningful”.

3.2.2 Psychological Ownership
The scales used in this study have undergone empiri-

cal validation by numerous scholars (Dawkins et al., 2017;
Olckers and van Zyl, 2017) and demonstrated good reliabil-
ity and validity (Van Dyne and Pierce, 2004). To enhance
respondents’ comprehension and facilitate their responses,
minor modifications and simplifications were made to the
wording of individual items. A total of six items were used
for measurement, including items such as “I feel that this is
my company” and “I have a high sense of personal owner-
ship of this company”.

3.2.3 Job Autonomy
The job autonomy measurement scale employed in

this study utilizes job autonomy, work methods, work or-
ganization, and work standards as its measurement dimen-
sions (Breaugh, 1985). This scale has been previously val-
idated and has demonstrated good reliability and validity
(Breaugh and Becker, 1987; Sekhar, 2011). Seven items
were identified for measurement, including “I can freely
choose the methods I use in my work” and “I can modify
my work goals”.

3.2.4 Bootleg Innovative Behavior
The dependent variable in this study is bootleg inno-

vative behavior. The bootleg innovative behavior measure-
ment scale developed by Lin et al. (2016) has been vali-
dated in a subsequent study for its excellent reliability and
validity (Tenzer and Yang, 2023). We made minor modi-
fications to the scale language to match our research con-
tent and identified nine items for measurement by removing
highly repetitive items, such as “I persist in optimizing in-
novative ideas without my superiors’ approval”.

3.2.5 Control Variables
Previous research has demonstrated that employees’

gender, age, education, and length of service can influence
bootleg innovative behavior (Huang et al., 2016). There-
fore, to ensure the validity and completeness of our study,
we selected these four demographic variables as control

variables to exclude their interferencewith the study results.
Specifically, we used the following codes for each variable:
①Gender: “1” for male and “2” for female. ②Age: We used
the following codes: “1” for 18–25 years old, “2” for 25–35
years old, “3” for 35–45 years old, “4” for 45–55 years old,
and “5” for 55 years old or above. ③Educational Level: We
used the following codes: “1” for bachelor’s degree, “2” for
master’s degree, and “3” for doctoral degree. ④Length of
Service: We used the following codes for this variable: “1”
for less than 1 year, “2” for 1–3 years, “3” for 4–10 years,
“4” for 11–25 years, and “5” for over 25 years.

4. Results Analysis
4.1 Demographic Characteristics

As shown in Table 1, this study collected a total
of 612 valid responses, with males accounting for 64.9%
and females for 35.1%. Respondents’ ages were predomi-
nantly concentrated between 25 and 45 years old (67.8%).
The sample demonstrated a high overall educational attain-
ment, with the vast majority holding bachelor’s degrees or
higher (Bachelor’s: 58.3%; Master’s: 28.1%; Doctorate:
13.6%). Participants were predominantly mid-career to ex-
perienced professionals (11–25 years: 33.3%; 4–10 years:
26.6%; over 25 years: 18.3%). In terms of job distribution,
R&D and planning positions dominated the sample (R&D:
34.8%; Planning: 27.9%). Overall, this sample primar-
ily consists of middle-aged and young professionals with
advanced degrees and specialized experience in R&D and
planning roles, providing a solid demographic foundation
for subsequent analyses in this study.

4.2 Correlation Coefficients
The self-efficacy of employees showed a significant

positive correlation with psychological ownership (r =
0.266, p < 0.01), and a significant positive correlation with
bootleg innovative behavior (r = 0.270, p < 0.01). Psycho-
logical ownership showed a significant positive correlation
with bootleg innovative behavior (r = 0.339, p < 0.01).

4.3 Reliability and Validity Analysis
This study used the internal consistency index to test

the scale's reliability. The Cronbach’s Alpha coefficients
for the four variables of self-efficacy, psychological owner-
ship, job autonomy, and bootleg innovative behavior were
0.918, 0.914, 0.949, and 0.948, respectively, all of which
met the standard and indicated a high level of internal con-
sistency of the questionnaire. Therefore, the survey ques-
tionnaire used in this study has good reliability, and the data
can be trusted.

The results of Kaiser-Meyer-Olkin (KMO) and
Bartlett’s test showed that KMO = 0.951 (>0.70), and
Bartlett’s test statistic was 13,610.787 (p < 0.01). To test for
common method bias, exploratory factor analysis was con-
ducted using the Harman single-factor test. Results showed
that the variance explained by the first common factor, ex-
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Table 1. Demographic characteristics.
Frequency Percentage

Gender
Male 397 64.9%
Female 215 35.1%

Age

15~25years old 88 14.4%
26~35years old 260 42.5%
36~45years old 155 25.3%
46~55years old 78 12.7%
Over 55 years old 31 5.1%

Educational Level
Bachelor 357 58.3%
Master 172 28.1%
Doctoral 83 13.6%

Length of Service

Less than 1 year 43 7.0%
1–3 years 90 14.7%
4–10years 163 26.6%
11–25years 204 33.3%
Over 25 years 112 18.3%

Job Position

R&D personnel 213 34.8%
Planners 171 27.9%
Designers 132 21.6%
Engineers 96 15.7%

tracted without rotation, was 27.89%, below the 40% crit-
ical threshold. This indicates that no significant common
method bias exists in this study. As shown in Table 2,
using principal component analysis, factors with eigenval-
ues greater than 1 were extracted, and an orthogonal rota-
tion was conducted using the maximum variance method
to obtain the rotated component matrix. Four common fac-
tors were extracted, and the cumulative variance explained
by the rotation was 69.08% (>60%), indicating good inter-
pretability. The 31 items were classified into four factors,
with factor loadings for each item above 0.5. Thus, the
information contained in the four factors was comprehen-
sive, and there was no overlap between the factors. None
of the items had high loadings on multiple factors. These
analyses suggest that the selected scale has good struc-
tural validity. Confirmatory factor analysis conducted us-
ing Structural Equation Modeling (SEM) showed a good fit
for the four-factor model (χ2/df = 0.967, Goodness-of-Fit
Index [GFI] = 0.959, Comparative Fit Index [CFI] = 0.989,
Normed Fit Index [NFI] = 0.970, Root Mean Square Resid-
ual [RMR] = 0.016). The standardized factor loadings of all
items ranged between 0.70 and 0.85, all exceeding 0.5; the
composite reliability (CR) ranged from 0.915 to 0.949, all
above 0.7; and the average variance extracted (AVE) ranged
from 0.556 to 0.726, all above 0.5. This indicates that the
scale has good convergent and discriminant validity.

4.4 The Mediating Role of Psychological Ownership
To rule out potential interference of multicollinearity

on the estimation results, this study conducted variance in-
flation factor (VIF) tests on all continuous control variables,

independent variables, moderating variables, and mediat-
ing variables. The test results showed that the VIF for each
variable was far less than 10, indicating no multicollinear-
ity issue. Furthermore, all continuous variables were mean-
centered.

This study examined the mediating role of psycho-
logical ownership in the relationship between self-efficacy
and employee bootleg innovative behavior in four steps,
as shown in Table 3. Model 1 revealed a significant pos-
itive effect of self-efficacy on psychological ownership (β
= 0.264, p < 0.01), indicating that self-efficacy had a sig-
nificant positive impact on psychological ownership, sup-
porting H2. Model 2 showed a significant positive effect of
self-efficacy on bootleg innovative behavior (β = 0.270, p
< 0.01), supporting H1. Model 3 showed a significant pos-
itive effect of psychological ownership on bootleg innova-
tive behavior (β = 0.341, p < 0.01), supporting H3. Model
4 added psychological ownership to Model 2 and showed a
significant effect on bootleg innovative behavior (β = 0.290,
p < 0.01). The impact of self-efficacy on bootleg innovative
behavior decreased from β = 0.270 (p < 0.01) to β = 0.193 (p
< 0.01), with R2 = 0.160, indicating that psychological own-
ership played a partial mediating role in the path between
self-efficacy and bootleg innovative behavior, supporting
H4.

Further testing of the overall hypothesis model was
conducted using the Bootstrap method with 5000 repeated
samples to examine the mediating effect. The results are
shown in Table 4: The standardized indirect effect coeffi-
cient for the path self-efficacy → psychological ownership
→ bootleg innovative behavior was 0.088 (standard error
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Table 2. Explained total variance.
Component Initial eigenvalues Extracted sum of squared loadings Rotated sum of squared loadings

Total Percentage of
variance

cumulative % Total Percentage of
variance

cumulative % Total Percentage of
variance

cumulative %

1 8.645 27.887 27.887 8.645 27.887 27.887 6.373 20.559 20.559
2 5.429 17.512 45.398 5.429 17.512 45.398 5.476 17.664 38.224
3 4.193 13.525 58.923 4.193 13.525 58.923 5.364 17.302 55.526
4 3.149 10.157 69.080 3.149 10.157 69.080 4.202 13.554 69.080

Table 3. Regression analysis of the mediating role of psychological ownership.

Variable
R2

F
β SE t

Psychological Ownership (M1)

Gender

0.083
10.996**

–0.090 0.056 –2.314*
Age –0.073 0.043 –1.153
Educational Level 0.039 0.037 0.981
Length of Service 0.107 0.040 1.672
Self-efficacy 0.264 0.045 6.772**

Bootleg Innovative Behavior (M2)

Gender

0.083
11.002**

0.009 0.055 0.238
Age –0.132 0.043 –2.076*
Educational Level –0.054 0.036 –1.364
Length of Service 0.124 0.039 1.944
Self-efficacy 0.270 0.045 6.925**

Bootleg Innovative Behavior (M3)

Gender

0.125
17.393**

0.037 0.054 0.977
Age –0.105 0.042 –1.697
Educational Level –0.069 0.035 –1.768
Length of Service 0.092 0.038 1.479
Psychological ownership 0.341 0.038 8.920**

Bootleg Innovative Behavior (M4)

Gender

0.160
19.227**

0.035 0.053 0.944
Age –0.111 0.041 –1.816
Educational Level –0.066 0.035 –1.720
Length of Service 0.093 0.037 1.520
Self-efficacy 0.193 0.044 4.996**
Psychological ownership 0.290 0.038 7.444**

Note: * indicates p < 0.05, ** indicates p < 0.01. SE, standard error.

[SE] = 0.018), with a 95% confidence interval of [0.055,
0.125] not including 0 (p < 0.05). It can be inferred that
psychological ownership plays a partial mediating role in
the relationship between self-efficacy and bootleg innova-
tive behavior, supporting hypothesis H4.

From the perspective of Self-Determination Theory,
high self-efficacy satisfies employees’ competence needs,
enhancing their autonomy and motivation for innovation.
From the perspective of Psychological Ownership Theory,
a sense of ownership and responsibility fosters greater psy-
chological safety and willingness to act in unauthorized
innovative behavior. The presence of a partial mediat-
ing effect indicates that not all employees with high self-
efficacy engage in bootleg innovative behavior; psycholog-
ical ownership serves as a crucial condition for activating
such behavior. The study suggests that when promoting
employee autonomy and innovation, organizations should
concurrently focus on competence development and psy-

chological ownership cultivation to effectively enhance em-
ployee initiative and boost innovative behavior.

4.5 Test of Moderating Effects of Job Autonomy

This study further tested the hypothesis that job au-
tonomy moderates the relationship between psychological
ownership and bootleg innovative behavior, as proposed
in H5 and shown in Table 5. Model 3 introduced con-
trol variables, independent variables, mediating variables,
moderating variables, and the interaction term between the
independent variable and the moderating variable, job au-
tonomy*psychological ownership, for multiple regression
analysis (β = 0.147, p < 0.01). The results showed that job
autonomy had a significant positive effect on bootleg inno-
vative behavior, and the R2 value was significantly higher
compared to Model 1. The moderating variable, job auton-
omy, had a significant positive moderating effect on the re-
lationship between the independent variable, psychological
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Table 4. Test of mediating effects.

Path Effects Coefficient
95% CI

Lower Upper

Self-Efficacy→ Psychological Ownership
→ Bootleg Innovative Behavior

Total effects 0.311 0.223 0.399
Direct effect 0.223 0.136 0.311
Indirect 0.088 0.055 0.125

Table 5. Moderating effects of job autonomy.

Variable
R2

F
β SE t

Bootleg Innovative Behavior (M1)

Gender
0.011
1.637

0.005 0.057 0.129
Age –0.129 0.044 –1.966

Educational Level –0.056 0.038 –1.357
Length of Service 0.131 0.040 1.980*

Bootleg Innovative Behavior (M2)

Gender

0.160
19.227**

0.035 0.053 0.944
Age –0.111 0.041 –1.816

Educational Level –0.066 0.035 –1.720
Length of Service 0.093 0.037 1.520
Self-efficacy 0.193 0.044 4.996**

Psychological ownership 0.290 0.038 7.444**

Bootleg Innovative Behavior (M3)

Gender

0.183
16.844**

0.043 0.052 1.168
Age –0.106 0.040 –1.770

Educational Level –0.057 0.034 –1.517
Length of Service 0.087 0.037 1.431
Self-efficacy 0.195 0.044 5.096**

Psychological ownership 0.279 0.038 7.251**
Job Autonomy –0.059 0.032 –1.571
Interaction term 0.147 0.045 3.934**

Note: * indicates p < 0.05, ** indicates p < 0.01.

ownership, and the dependent variable, bootleg innovative
behavior. Therefore, H5 is supported.

To further illustrate the pattern of the moderating ef-
fect, we plotted the interaction figure (as shown in Fig. 2).
The simple slope test revealed that the positive effect of psy-
chological ownership on bootleg innovative behavior dif-
fered significantly across levels of job autonomy. When
job autonomy was at a low level, psychological ownership
had a significant positive effect on bootleg innovative be-
havior (b = 0.1229, SE = 0.055, t = 2.25, p = 0.0247 < 0.05),
but the effect was relatively weak. When job autonomywas
at a high level, the positive effect of psychological owner-
ship on bootleg innovative behavior was further enhanced
(b = 0.4220, SE = 0.052, t = 8.218, p < 0.01). This im-
plies that for individuals with high levels of job autonomy,
an increase in psychological ownership leads to a greater
increase in bootleg innovative behavior.

According to Self-Determination Theory, high job au-
tonomy satisfies employees’ need for autonomy, enabling
them to experience greater psychological control over their
actions and a stronger sense of choice. This makes them
more willing to translate psychological ownership into ac-
tual innovative behavior. Job Characteristics Theory fur-
ther suggests that high autonomy enriches the core at-

tributes of work, enhancing task challenge, responsibility,
and meaning. This strengthens employees’ sense of owner-
ship over their work, maximizing the motivational effects
of psychological ownership. Job autonomy not only serves
as a key condition for stimulating employee innovation but
also amplifies the influence of psychological ownership on
bootleg innovative behavior, offering theoretical and prac-
tical insights for understanding employee innovation moti-
vation.

5. Discussion
This study was grounded in Self-Determination The-

ory (Deci and Ryan, 1985, 2000) and integrated Psycholog-
ical Ownership Theory (Pierce et al., 2001) and Job Char-
acteristics Theory (Hackman and Oldham, 1975). It intro-
duced job autonomy as a moderator to examine how the in-
teraction between individual psychological motivation and
situational characteristics influences bootleg innovative be-
havior.

First, this study found that self-efficacy exerts a sig-
nificant positive influence on bootleg innovative behav-
ior. This finding aligns with Bandura’s (1997) perspec-
tive that “individuals’ beliefs in their own capabilities de-
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Fig. 2. Moderating effect of job autonomy.

termine their behavioral persistence and innovativeness”.
It also supported Tierney and Farmer’s (2011) research,
which found that high self-efficacy levels enhance employ-
ees’ creative confidence and innovative execution capa-
bilities. Consistent with recent empirical research, self-
efficacy promotes innovative behavior by enhancing em-
ployees’ creativity and psychological capital (Kumar et al.,
2022). However, in contrast to most of the study that focus
on “formal innovation” or organizationally authorized inno-
vation (Globocnik, 2023), this study extends self-efficacy
to the context of “unauthorized innovation”, revealing that
individuals can still initiate spontaneous innovative behav-
iors through belief in their capabilities even under rule-
constrained conditions. This indicates that self-efficacy’s
role extends beyond task performancewithin organizational
incentive systems; it can also facilitate “bootleg innova-
tion” by strengthening self-motivation in the absence of ex-
ternal support. Thus, this study addresses the overreliance
on external motivation explanations in bootleg innovation
research by introducing an intrinsic motivation perspective.

Second, this study found that psychological ownership
partially mediates the relationship between self-efficacy
and bootleg innovative behavior. Specifically, high self-
efficacy enhances employees’ sense of belonging and own-
ership toward the organization, thereby stimulating greater
innovative commitment and risk-taking behavior. This
finding aligns with the three-path model of psychologi-
cal ownership proposed by Pierce et al. (2001), where
the “control-familiarity-self-investment” mechanism fos-
ters individuals’ sense of responsibility and behavioral ini-

tiative. Furthermore, this finding aligns with Avey et al.’s
(2009) conclusion, which stated that psychological own-
ership promotes positive employee behavior. However,
compared to previous studies that primarily focused on the
effects of psychological ownership on organizational citi-
zenship behavior or external environmental and leadership
factors (Brown et al., 2014; Van Dyne and Pierce, 2004),
this study introduces the concept into the context of “boot-
leg innovation”, revealing that psychological ownership not
only drives compliant behavior but can also transform into
unconventional, constructive innovation momentum. This
finding extends the pathway through which psychological
ownership, as an intrinsic motivator, facilitates informal in-
novation.

Third, this study found that job autonomy significantly
moderates the positive relationship between psychological
ownership and bootleg innovative behavior. When employ-
ees possess greater autonomy and decision-making free-
dom at work, the positive effect of psychological ownership
on bootleg innovative behavior becomes more pronounced.
This finding corroborates Hackman and Oldham’s (1975)
Job Characteristics Model, which posits that job auton-
omy enhances employees’ sense of control and responsi-
bility over tasks, thereby stimulating higher-level motiva-
tion and creative behavior. This discovery aligns with re-
cent research that, when examining innovative employee
behavior, has noted that high-autonomy environments sig-
nificantly amplify the positive effects of individual psycho-
logical resources (Jang and Kim, 2025; Li and Liu, 2022).
Building upon previous research limitations that viewed job
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autonomy primarily as a direct antecedent to bootleg inno-
vative behavior (Jin and Kim, 2015; Lee, 2025; Nasution et
al., 2021), this study examines its moderating effect within
the “psychological ownership–bootleg innovative behav-
ior” pathway from an interactionist perspective. It demon-
strates the critical role of external contexts in transforming
individual psychological ownership into innovative behav-
ior.

6. Conclusions
This study integrates Psychological Ownership The-

ory and Job Characteristics Theory based on Self-
Determination Theory to construct a research model ex-
amining bootleg innovative behavior. It reveals the mech-
anisms through which self-efficacy, psychological owner-
ship, and job autonomy affect employees’ bootleg innova-
tive behavior, thereby deepening the understanding of boot-
leg innovation research from the perspective of individual
psychological motivation. The findings of this study indi-
cate that self-efficacy exerts a significant positive influence
on bootleg innovative behavior; psychological ownership
partially mediates the relationship between self-efficacy
and bootleg innovative behavior; and job autonomy signif-
icantly moderates the relationship between psychological
ownership and bootleg innovative behavior.

6.1 Theoretical and Practical Contributions

At the theoretical level, this study constructs a
“self-efficacy—psychological ownership—bootleg inno-
vative behavior” model based on Self-Determination The-
ory, thereby expanding the theory’s explanatory power re-
garding unconventional innovation behavior. While prior
research has predominantly examined compliant innova-
tion, creative performance, or organizational citizenship be-
havior (Deci and Ryan, 2000; Gagné and Deci, 2005), this
study demonstrates that self-efficacy, as an intrinsic factor,
can drive employees to engage in bootleg innovation within
organizational constraints, providing new evidence for the
applicability of Self-Determination Theory in bootleg in-
novation contexts. Furthermore, by revealing the mediating
role of psychological ownership in the relationship between
self-efficacy and bootleg innovation, this study deepens the
theoretical implications of Psychological Ownership The-
ory. Compared to previous studies focusing on its effects
on satisfaction, organizational commitment, or citizenship
behavior (Dawkins et al., 2017; Pierce et al., 2003), this
research finds that psychological ownership motivates em-
ployees to engage in bootleg innovation based on responsi-
bility identification and belongingness, expanding the the-
ory’s boundaries in the fields of innovation and bootleg be-
havior. Finally, by incorporating Job Characteristics The-
ory, this study verifies the moderating role of job auton-
omy in the relationship between psychological ownership
and bootleg innovative behavior, revealing the interactive
effects of situational characteristics and individual psycho-

logical mechanisms. This finding aligns with Hackman
and Oldham (1975)’s perspective that high-autonomy en-
vironments enhance employees’ sense of self-control and
innovative self-confidence. It thus addresses the existing
research limitation of insufficient attention to situational
variables and deepens our understanding of the formation
mechanism of bootleg innovation.

At the practical level, this study provides valuable in-
sights for innovation management in technology-based en-
terprises. First, strengthen the cultivation of employee self-
efficacy. Organizations should establish progressive inno-
vation goals that help employees accumulate “perceived
success experiences” through task completion; Training
programs in innovation skills and psychological resilience
can further enhance employees’ self-regulation when fac-
ing uncertainty. In addition, implementing “mentorship
programs” and “success case review mechanisms” enables
employees to develop efficacy expectations by learning
from exemplary experiences. Second, foster an organi-
zational mechanism oriented toward psychological own-
ership. Firms should adopt a project responsibility sys-
tem and share ownership of phased outcomes, ensuring
employees have clear accountability and receive appropri-
ate rewards throughout the innovation process. Creating
open and transparent channels for innovation suggestions,
such as internal crowdsourcing platforms, can encourage
employees to voice new ideas and participate in decision-
making. Furthermore, building an organizational culture of
trust, support, and inclusiveness can reduce employees’ fear
of punitive consequences for innovation failures. Third,
optimize the dynamic balance between autonomy and con-
trol. Managers should flexibly allocate levels of autonomy
according to task characteristics and employee capabili-
ties. For exploratory tasks, greater decision-making free-
dom and resource allocation authority should be granted
to stimulate experimental thinking. For execution-oriented
tasks, maintaining a moderate degree of structure helps
prevent inefficiency and resource waste. By establishing
a parallel management system integrating “empowerment-
feedback-control”, organizations can maintain order and
resource efficiency while fostering the continuous emer-
gence of constructive bootleg innovative behavior. Finally,
develop multidimensional incentive and tolerance mecha-
nisms. Companies can encourage bold experimentation and
iterative learning by introducing diverse incentives, includ-
ing non-monetary recognition, internal innovation funds,
and innovation failure insurance. At the same time, forming
“innovation tolerance alliances” between senior and middle
management, where failure is viewed as a natural part of the
learning process, can sustain employees’ willingness to en-
gage in constructive bootleg innovation.

6.2 Limitations and Future Research

Although this study has achieved meaningful results
at both theoretical and empirical levels, several limitations
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remain that warrant further refinement in future research.
First, regarding sample and data collection, this study pri-
marily relied on employee self-assessment questionnaires.
While reliability and validity tests, along with homogene-
ity of variance tests, indicated high data quality, subjec-
tive reporting may still be influenced by social desirabil-
ity bias. Future studies could incorporate multi-source data
(e.g., supervisor evaluations, peer ratings) or adopt lon-
gitudinal designs to enhance objectivity and causal infer-
ence capabilities. Second, while the cross-sectional design
confirmed associations among self-efficacy, psychological
ownership, and bootleg innovative behavior, it cannot re-
veal the dynamic evolution of causal pathways between
variables. Subsequent studies may employ experimental
methods, longitudinal tracking, or time-series analysis to
further explore developmental processes and trend changes
in psychological mechanisms. Third, the sample for this
study primarily consisted of technology-intensive enter-
prises in China. This singular context may impose certain
limitations on the external validity of the findings. Such en-
terprises typically exhibit a stronger innovation orientation
and more flexible organizational climate, which may am-
plify the relationship between self-efficacy, psychological
ownership, job autonomy, and bootleg innovative behavior.
Consequently, industries characterized by stricter regula-
tions or distinct innovation environments, such as the public
sector, traditional manufacturing, or finance, may demon-
strate varying intensities or directions of this relationship.
Furthermore, unique organizational cultures and manage-
ment characteristics within the Chinese context, such as
collectivism, a distinctly hierarchical organizational atmo-
sphere, and high expectations for organizational identifica-
tion, may further amplify or mitigate the impact of differ-
ent variables on bootleg innovative behavior. Therefore,
future research could conduct comparative studies across
different cultural or organizational contexts to explore the
similarities and differences in how cultural variations influ-
ence employees’ psychological mechanisms and factors af-
fecting bootleg innovative behavior, thereby enhancing the
model’s universality and robustness. Fourth, this study ex-
amines the role of individual psychological motivations and
situational factors in shaping bootleg innovative behavior.
However, factors such as psychological safety, perceived
organizational support, leadership style, and organizational
fairness may also influence employees’ bootleg innovative
behavior. Future research could incorporate additional vari-
ables across different levels to construct a more comprehen-
sive “psychological motivation-situational characteristics”
integrated model. This approach would systematically re-
veal the underlying logic of bootleg innovative behavior
formation and enhance our understanding of the interac-
tive mechanisms among various factors. In summary, de-
spite certain limitations, this study provides a crucial foun-
dation for understanding the mechanisms influencing em-
ployee bootleg innovative behavior. Future research could
deepen this topic within a multi-time-point, multi-context,

and multi-variable framework, offering more robust theo-
retical and practical support for organizational innovation
management.
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