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Abstract: This study examined the relationship between transformational leadership and employee bootleg innovation
through the mediating role of creative self-efficacy and the moderating role of leader-member exchange (LMX). Data
were collected from 279 employees and 56 matched supervisors within a large Chinese digital transformation group. A
moderated mediation model analysis found that transformational leadership predicts higher employee bootleg innovation.
Creative self-efficacy mediated the positive relationship between transformational leadership and employee bootleg.
Additionally, leader-member exchange significantly moderated the relationship between transformational leadership and
creative self-efficacy, for a further enhancement of bootleg innovation. These findings underscore the importance of
transformative leadership in fostering digital employee innovation. This study provides further evidence of the relevance
of self-determination theory in explaining the leadership and employee innovation, relationship within the context of
digital transformation. By implication, creative self-efficacy and leader-member exchange are modifiable factors by digital
transformation entities seeking a competitive advantage.
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Introduction
Leadership type is pivotal for digital transformation when
it supports employee motivation and innovation (Imran
et al., 2021). Digital transformation is for embracing new
technologies to maintain competitiveness in a dynamic
environment (Zhang & Chen, 2024) and capitalizing on
continuous improvement (Zhao et al., 2022; Zimmer et al.,
2023). The transformational leadership style appears to
have high prospects to inspire employee creativity through
providing a visionary and inspirational environment that
encourages innovative thinking (Gong et al., 2023). Boot-
leg innovation is a trending, competitive practice. Bootleg
innovation is characterized by unsanctioned and self-
directed employee innovation activities (Criscuolo et al.,
2014), employing informal methods to overcome organiza-
tional constraints and address complex challenges (Huang
et al., 2022; Zheng et al., 2022). Logically, digital transfor-
mation with bootleg innovation requires employees with
creative self-efficacy, or belief in their creative abilities.
Important, employees would likely exhibit creative self-
efficacy if they have high-quality leader-member exchange
(LMX) relationships. These relationships, marked by trust,
respect, and open communication, can foster bootleg
innovation (Buch, 2015). We aimed to investigate these
relationships in a digital transformation context to iden-
tity leads that would promote managerial practices for
organizational competitiveness

Transformational leadership and bootleg innovation
Transformational leadership is a style where leaders
inspire and influence their followers by encourag-
ing innovation, challenging norms, and fostering a
shared vision (MacKie & Kaiser, 2014). Known for its

visionary, charismatic, and supportive qualities, trans-
formational leadership motivates employees to think
creatively and take ownership of their work (Jun &
Lee, 2023). Research consistently demonstrates a posi-
tive relationship between transformational leadership and
innovation (Gad David et al., 2023; Gong et al., 2023).

In this study, we posit that transformational leadership
positively influences employee bootleg innovation, a form
of unsanctioned, self-directed innovative behavior aimed
at benefiting the organization (Augsdorfer, 2012). Unlike
negative deviant behaviors, bootleg innovation challenges
the status quo constructively, driven primarily by intrinsic
motivation (Vadera et al., 2013). Leadership plays a piv-
otal role in fostering environments where employees feel
encouraged to pursue such innovative ideas outside formal
organizational channels (Lin et al., 2024).

Transformational leadership promotes bootleg inno-
vation through three core components: inspirational
motivation, intellectual stimulation, and individualized
consideration (Bass & Riggio, 2005). Inspirational moti-
vation involves articulating a compelling vision that
empowers employees to strive for excellence and explore
innovative solutions autonomously (Augsdorfer, 2012).
Intellectual stimulation encourages employees to challenge
the status quo and think critically, fostering a psycho-
logically safe environment for risk-taking and creative
exploration (Criscuolo et al., 2014). Individualized con-
sideration provides personalized support and recognizes
employees’ unique strengths, making them feel valued
and motivated to pursue their creative endeavors (Awan
& Jehanzeb, 2022). This personalized attention helps
employees trust their leader’s support for autonomy and
innovation. Together, these components create a culture of
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empowerment and ownership, essential for driving bootleg
innovation in organizational settings (Gad David et al.,
2023; Gong et al., 2023; Zhang et al., 2023a).

Mediating role of creative self-efficacy
Creative self-efficacy or the belief in one’s capacity to
generate creative outcomes, is central to understanding
innovative behaviors such as bootleg innovation (Tierney
& Farmer, 2002). Employees with high creative
self-efficacy are more likely to take risks, explore
unconventional solutions, and pursue innovative projects
independently, even without formal organizational
approval (Shalley et al., 2004). This psychological
confidence enables them to overcome challenges and
engage in self-directed, proactive behaviors necessary for
bootleg innovation.

Transformational leadership fosters creative self-
efficacy through individualized consideration and
intellectual stimulation (Bass, 1985). Individualized
consideration involves personalized support and
encouragement, helping employees recognize their
creative potential and feel valued in their contributions
(Criscuolo et al., 2014). Intellectual stimulation challenges
employees to think critically, question assumptions, and
explore new possibilities, building their confidence in
generating innovative solutions (Shin & Zhou, 2003). By
promoting these behaviors, transformational leadership
creates an environment where employees feel empowered
to take creative risks, strengthening their creative
self-efficacy.

As a mediator, creative self-efficacy would bridge
the gap between transformational leadership and bootleg
innovation. For instance, employees who believe in their
creative abilities are more likely to engage in unsanctioned
innovation, even when formal support is absent (Gong
et al., 2009). Also, stronger social networks are associated
with higher bootleg innovation (Cao & Xue, 2023). These
findings suggest creative self-efficacy’s critical role as a
psychological mechanism linking leadership to innova-
tive behaviors.

Moderating role of leader-member exchange
Leader-member exchange (LMX) plays a critical mod-
erating role in the relationship between transformational
leadership and creative self-efficacy, as suggested by
social-exchange theory (Martin et al., 2016). High-quality
LMX relationships, characterized by trust, mutual respect,
and open communication, enhance employees’ intrinsic
motivation, making them more receptive to transfor-
mational leadership behaviors (Hackett et al., 2018).
Employees in such relationships feel valued and supported,
which amplifies the influence of transformational lead-
ership on their belief in their creative abilities (Buch,
2015; Wang et al., 2005).

Transformational leaders inspire confidence in
employees through individualized consideration and
intellectual stimulation. When coupled with strong LMX,
this encouragement leads employees to internalize their
leader’s support and believe in their creative potential.
This, in turn, fosters creative self-efficacy, a critical driver
of innovative behaviors like bootleg innovation (Shin &

Zhou, 2003). In contrast, employees in low-quality LMX
relationships may not fully benefit from transformational
leadership, as the absence of trust and support weakens
their confidence in pursuing innovation (Hackett et al.,
2018; Tierney & Farmer, 2002).

Furthermore, high-quality LMX provides employees
with greater autonomy and resources, enabling them to
take proactive, self-directed actions toward innovation
(Stewart & Johnson, 2009) These interactions highlight
LMX’s role in bridging transformational leadership and
creative self-efficacy, thereby strengthening the motiva-
tional processes necessary for bootleg innovation (Buch,
2015; Stewart & Johnson, 2009; Van Dyne et al., 2002).
Therefore, we propose the following hypothesis:

Research has shown that individual-level variables,
such as self-efficacy, are key predictors of idea generation,
while managerial support serves as a significant predictor
of innovative endeavors (Hughes et al., 2018; Maga-
dley & Birdi, 2012). Building on these insights, this
study establishes a comprehensive framework to pro-
mote bootleg innovation by integrating intrinsic motivation
(creative self-efficacy), external contextual stimuli (trans-
formational leadership), and the interplay between internal
and external factors (leader-member exchange). Given
this theoretical foundation, Hypothesis 4 synthesizes these
relationships within a moderated mediation framework.
Specifically, it suggests that creative self-efficacy mediates
the relationship between transformational leadership and
bootleg innovation, while LMX moderates this media-
tion process.

Theoretical foundations
Self-termination theory mechanisms of intrinsic and
extrinsic motivation are likely drive creativity and innova-
tion at individual, team, and organizational levels (Hughes
et al., 2018). For instance, intrinsic motivation would be
a core driver of workplace creativity crucial for boot-
leg innovation, which requires higher levels of proactive
involvement (Amabile, 1996; Liu et al., 2024). Intrinsic
motivation presumes a transformational leadership style
for innovative behaviors (Rank et al., 2009). Leadership
type would be an extrinsic motivation factor that creates
the environment for innovation potential to become a
reality (Lin et al., 2024). For instance, transformational
leadership stimulates intrinsic motivation, enhancing cre-
ative self-efficacy and encouraging bootleg innovation
(Kim et al., 2023). While prior research emphasizes
intrinsic motivation innovation behavior, the interaction
between intrinsic and extrinsic factors remain underex-
plored. This study addresses this gap by focusing on
leader-member exchange (LMX), which bridges intrinsic
and extrinsic motivation.

In summary, Figure 1 presents our conceptual com-
bining these internal and external factors to explore how
transformational leadership promotes bootleg innovation
behavior in the context of digital transformation leveraging
employee creative self-efficacy and LMX.

Goals of the study. Based on our theoretical research
model, we propose the following hypotheses:

H1: Transformational leadership positively influences
employee bootleg innovation.
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Figure 1. Study conceptual model

H2: Creative self-efficacy plays the mediating role
of transformational leadership on employee bootleg
innovation.

H3: Leader-member exchange plays the moderat-
ing role of transformational leadership on creative
self-efficacy.

H4: Creative self-efficacy and leader-member
exchange jointly play a moderated mediating role in the
relationship of transformational leadership on employee
bootleg innovation.

By integrating intrinsic motivation (creative self-
efficacy), contextual leadership (transformational
leadership), and interactive mechanisms (LMX), this study
has prospects to significantly contribute to the knowledge
base on bootleg innovation in the digital industry context.

Method

Participants and data collection
Data were collected from 279 employees and marched
56 supervising leaders. The questionnaire gathered demo-
graphic information from 279 employees (see Table 1), and
their perceptions of transformational leadership and cre-
ative self-efficacy, while data on leader-member exchange
and employee bootleg innovation were provided by their
56 supervising leaders.

Measures
Validated measures were employed and with back trans-
lation from the original English versions into Chinese by
responses were scores on a 5-point Likert scale, ranging
from 1 (strongly disagree) to 5 (strongly agree).

Transformational Leadership. We employed a mod-
ified version of the 8-item Transformational Leadership
Scale, originally adapted by Chinese scholars (Chen et al.,

2006), which incorporated key research insights from
previous studies (Bass, 1985; Waldman et al., 2001).
A sample item is “My leader shows determination in
accomplishing the goal.” The Transformational Leadership
Scale scores yielded a Cronbach’s alpha of 0.886, a CR
value of 0.911, and an AVE value of 0.562, indicating
high internal consistency reliability and good convergent
validity. To justify aggregation, we assessed intra-class
correlation coefficients (ICCs) due to the multilevel data
structure. The results showed an ICC (1) value of 0.36 and
an ICC (2) value of 0.74, suggesting high within-group
agreement and reliability of group means.

Leader-Member Exchange (LMX). To assess the qual-
ity of the leader-member relationship, we used a 7-item
scale developed (Scandura & Graen, 1984). The original
LMX questionnaire was answered by employees. In our
study, it was completed by leaders, so we modified the
wording accordingly. Sample items include: “My subor-
dinates know how satisfied I am with what they do,” and
“I have enough confidence in my subordinates that they
would defend and justify my decisions if I were not present
to do so”. Leader-Member Exchange has a Cronbach’s
alpha of 0.870, a CR value of 0.902, and an AVE value
of 0.569, demonstrating strong reliability and acceptable
convergent validity.

Creative Self-Efficacy. We adopted the 8-item Creative
Self-Efficacy Scale (Carmeli & Schaubroeck, 2007), that
assess employees’ belief in their ability to generate creative
solutions. Sample items include: “When facing difficult
tasks, I am certain that I will accomplish them creatively.”
and “I will be able to successfully overcome many cre-
ative challenges.” Creative Self-Efficacy scores achieved a
Cronbach’s alpha of 0.876, a CR value of 0.903, and an
AVE value of 0.539 the present study, reflecting reliable
internal consistency and satisfactory convergent validity.

Employee Bootleg Innovation. To measure employee
bootleg innovation, we used the 5-item Employee Boot-
leg Innovation Scale developed (Criscuolo et al., 2014).
An example item is: “My subordinate has the flexibility
to work his/her way around official work plans, dig-
ging into new potentially valuable business opportunities.”
Employee Bootleg Innovation scores achieved a Cron-
bach’s alpha of 0.838, a CR value of 0.887, and an AVE
value of 0.612 in the present study, suggesting high internal
consistency and good convergent validity.

Table 1. Employees’ socio-demographic characteristics

Employees Participants (N = 279) (%) Employees Participants (N = 279) (%)

Age (years old) Gender
≤25 29 (10.4%) Male 141 (50.5%)

25~35 84 (30.1%) Female 138 (49.5%)
35~45 149 (53.4%) Organizational tenure
45~55 11 (3.9%) ≤1 40 (14.3%)
≥56 6 (2.2) 1~3 28 (10%)

Education level 3~5 64 (23%)
Junior college and below 47 (16.8%) 5~10 106 (38%)

Bachelor 193 (69.2%) ≥10 41 (14.7%)
Postgraduate degree or above 39 (14%)
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Table 2. Results of confirmatory factor analyses

Factor χ2 df χ2/df RMSEA CFI TLI SRMR

Four-factor model
(Baseline model)

TL, LMX, CSE, EBI 547.880 344 1.593 0.046 0.945 0.939 0.041

Three-factor model TL, LMX, CSE+EBI 778.124 347 2.242 0.067 0.883 0.873 0.055
Two-factor model TL+LMX, CSE+ EBI 1032.320 349 2.958 0.084 0.815 0.800 0.065
One-factor model TL+LMX+CSE+EBI 1402.926 350 4.008 0.104 0.715 0.692 0.083

Note. N = 279, TL, transformational leadership; LMX, leadership-member exchange; CSE, creative self-
efficacy; EBI, employee bootleg innovation; RMSEA, root mean square error of approximation; CFI,
comparative fit index; TLI, Tucker-Lewis index; SRMR, standardized root mean square residual.

Control Variables. Previous research has shown that
demographic factors such as gender, age, education level,
organizational tenure, and position within the organiza-
tion may influence employee behaviors (Jiang & Lin,
2021; Zhao, 2024, 2022; Zhao & Luan, 2022). We
accounted for these factors in our analyses.

Procedure
Ethical approval was granted by Chinese Academy of
International Trade and Economic Cooperation. All partic-
ipants were explicitly informed that their participation was
voluntary and that their data would be kept confidential.
All procedures followed were under the ethical standards
of the responsible committee on human experimentation
(institutional and national) and the Helsinki Declaration of
1975, as revised in 2000.

Data analysis
We employed hierarchical linear model analysis in SPSS
27 for the hypotheses testing (Hypothesis 1–3). To test
Hypothesis 4, we employed the bootstrap method to assess
the moderated mediation model while controlling for
relevant variables.

Given that the data was collected from the same
respondents at the same time, we examined the potential
influence of common method bias. To assess this, a confir-
matory factor analysis (CFA) was conducted. The results
indicated that the single-factor model had a very poor fit,
and the four-factor model demonstrated an acceptable fit
to the data (χ ² [344] = 547.88, χ ²/df = 1.59, CFI = 0.95,
TLI = 0.94, RMSEA = 0.04), as presented in Table 2. The
variance extracted by the common factor was 0.376, which
is below the recommended threshold of 0.50 (Fornell &
Laecker, 1981).

Results

Descriptive statistics
Table 3 presents the means, standard deviations, and cor-
relations among all variables. Transformational leadership
(TL) was found to be significantly correlated with leader-
member exchange (LMX) (r = 0.62, p < 0.01), creative
self-efficacy (CSE) (r = 0.54, p < 0.01), and employee
bootleg innovation (EBI) (r = 0.47, p < 0.01). Similarly,
LMX showed significant correlations with both CSE (r =
0.53, p < 0.01) and EBI (r = 0.53, p < 0.01). Additionally,
CSE was significantly correlated with EBI (r = 0.56,
p < 0.01).

Transformational leadership (TL) and employee
bootleg innovation (EBI). Hypothesis 1 predicted that
transformational leadership (TL) is positively related to
employee bootleg innovation (EBI). As shown in Model
5 of Table 4, the standardized coefficient for TL is 0.39
(p < 0.01), indicating a significant positive relationship
between TL and EBI, thus providing strong support for
Hypothesis 1.

Creative self-efficacy mediation. Hypothesis 2 pro-
posed that creative self-efficacy (CSE) mediates the
relationship between transformational leadership and
employee bootleg innovation. The first step in testing this
mediation was to examine the relationship between TL and
CSE. As displayed in Model 2 of Table 4, the standardized
coefficient for TL is 0.446 (p < 0.01), demonstrating that
TL positively influences CSE. The second step was to
assess the effect of CSE on EBI. Model 6 in Table 4 shows
that the standardized coefficient for CSE is 0.55 (p < 0.01),
indicating a strong positive influence of CSE on EBI.
Together, these results suggest that CSE partially mediates
the relationship between TL and EBI, thus providing pre-
liminary support for Hypothesis 2. To further validate this
mediation effect, the bootstrapping procedure was applied
using SPSS (Hayes, 2009). The indirect effect of TL on
EBI through CSE was estimated at 0.199 (β = 0.05), and
the 95% confidence interval (CI) for this indirect effect was
[0.12, 0.31], which does not include zero, confirming the
mediation effect. Hence, Hypothesis 2 is fully supported.

Leader-member exchange moderation. Hypothesis 3
proposed that leader-member exchange (LMX) moderates
the relationship between transformational leadership (TL)
and creative self-efficacy (CSE). As shown in Model 3
of Table 4, the standardized coefficient for the interaction
between TL and LMX is 0.20 (p < 0.01), providing strong
evidence in support of Hypothesis 3. To further explore
and clarify the nature of this moderating effect, a simple
slopes analysis was conducted (see also Zhao, 2024). The
results indicate that at high levels of LMX (+1 SD), the
indirect effect of TL on CSE is 0.5517, whereas at low
levels of LMX (−1 SD), the indirect effect drops to 0.1579.
These findings demonstrate that the relationship between
TL and CSE strengthens significantly as LMX increases.
The Figure 2 shows that the positive relationship between
transformational leadership and creative self-efficacy is
significantly stronger when leader-member exchange is
high. Thus, these findings fully support Hypothesis 3.

As shown in Table 5, the results indicate that the
moderated mediation effect is significant (index = 0.084,
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Table 3. Descriptive statistics and correlations

Variables M SD 1 2 3 4 5 6 7 8 9

1. Gender 1.49 0.50 1
2. Age 2.57 0.81 −0.16** 1
3. Education 1.97 0.56 0.08 0.13* 1
4. Tenure time 3.29 1.25 −0.10 0.60** 0.11 1
5. Rank level 2.85 0.99 0.13* −0.26** 0.02 −0.34** 1
6. TL 3.91 0.70 0.02 −0.07 −0.50 0.06 −0.06 1
7. LMX 3.76 0.69 0.01 −0.08 −0.04 0.02 −0.09 0.62 1
8. CSE 3.93 0.59 0.01 −0.09 −0.12* 0.03 −0.05 0.54 ∗ ∗ 0.53** 1
9. EBI 3.80 0.59 −0.08 −0.04 −0.15* 0.02 −0.07 0.47** 0.53** 0.56** 1

Note. N = 279, TL, transformational leadership; LMX, leadership-member exchange; CSE, creative self-efficacy;
EBI, employee bootleg innovation. **p < 0.01, *p < 0.05.

Table 4. Results for regression analyses

CSE EBI

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7

Gender 0.01 0.01 −0.02 −0.08 −0.09 −0.08 −0.09
Age −0.11* −0.05 −0.03 −0.05 0.01 0.01 0.03
Education −0.12 −0.09 −0.10 −0.15* −0.13* −0.09 −0.09
Tenure time 0.06 0.02 0.02 0.03 −0.01 −0.01 −0.02
Rank level −0.03 −0.02 0.01 −0.03 −0.02 −0.02 −0.01
TL 0.446** 0.36** 0.39** 0.21**
CSE 0.55** 0.43**
LMX 0.29**
TL*LMX 0.20**
R 0.18 0.55 0.65 0.18 0.49 0.57 0.61
R2 0.03 0.30 0.42 0.03 0.24 0.33 0.37
F 1.87 19.72** 24.24** 1.90* 14.66** 22.25** 22.75**

Note. N = 279, TL, transformational leadership; LMX, leadership-member exchange; CSE,
creative self-efficacy; EBI, employee bootleg innovation. **p < 0.01, *p < 0.05.

2

2.5

3

3.5

4

4.5

5

5.5

Low TL High TL

C
re

at
iv

e 
se

lf
-e

ff
ic

ac
y.

 Low LMX  High LMX

Figure 2. Moderating effect of LMX on the relationship between
TL and CSE. Note. TL, transformational leadership; LMX,
leader-member exchange; CSE, creative self-efficacy; EBI,
employee bootleg innovation.

boot SE = 0.031, boot CI: [0.016, 0.139]), with the

confidence interval not including zero, confirming the

robustness of the effect. More specifically, the analysis

revealed that when leader-member exchange (LMX) is

high, the mediating effect of transformational leadership

(TL) on employee bootleg innovation (EBI) through cre-
ative self-efficacy (CSE) is stronger (effect = 0.209, boot
SE = 0.061, boot CI: [0.083, 0.322]). Therefore, these
findings provide strong support for Hypothesis 4, demon-
strating that LMX moderates the mediation effect, such
that the impact of transformational leadership on employee
bootleg innovation through creative self-efficacy is more
pronounced when LMX is high.

Discussion
First, this study revealed a positive effect of trans-
formational leadership on employee bootleg innovation,
consistent with prior research (Cao & Xue, 2023; Fang,
2024; Zou et al., 2023). Transformational leadership
achieve this by fostering intrinsic motivation, building
employees’ confidence in their creative abilities, and pro-
viding the necessary support and resources to pursue
novel ideas.

Second, creative self-efficacy mediates the relationship
between transformational leadership and employee bootleg
innovation. Previous studies have demonstrated that self-
efficacy or proactive motivation plays a pivotal role in
stimulating employee creativity and innovation (Hughes
et al., 2018; Lin et al., 2024; Parker et al., 2010). Boot-
leg innovation requires a higher level of self-efficacy or
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Table 5. Results of the moderated mediation test

Conditional indirect effects of TL on EBI at values of the moderator

LMX Effect Boot SE Boot LLCI Boot ULCI

M − 1 SD −0.689 0.093 0.050 0.0003 0.201
M 0 0.151 0.051 0.050 0.253
M + 1 SD 0.689 0.209 0.061 0.083 0.322

Index of moderated mediation
Index Boot SE Boot LLCI Boot ULCI

LMX 0.084 0.031 0.016 0.139

Note. 95% CI, Number of bootstrap samples are 5000.

proactive compared to general innovation. Creative self-
efficacy enables employees to believe in their capacity
to generate and implement new ideas, thereby bridging
the gap between leadership influence and actual creative
performance (Du et al., 2018; Liu et al., 2024; Lu et al.,
2023; Newman et al., 2018; Richter et al., 2012).

Third, leader-member exchange moderates the rela-
tionship between transformational leadership and creative
self-efficacy. Research has shown that LMX plays a crucial
role in shaping the effectiveness of leadership behaviors in
influencing employees’ self-efficacy and innovative behav-
iors (Buch, 2015; Hackett et al., 2018; Wang et al., 2005).
When LMX is high, employees are more likely to perceive
their leaders’ transformational behaviors as supportive and
motivating, which in turn enhances their creative self-
efficacy. This aligns with the findings of previous studies
indicating that positive leader-member relationships can
strengthen the impact of transformational leadership on
employees’ innovative outcomes (Lin et al., 2024; Martin
et al., 2016).

Implications for theory and practice
This study makes a meaningful contribution to this ongo-
ing dialogue by integrating transformational leadership
theory with leader-member exchange (LMX) theory, offer-
ing a more nuanced understanding of how intrinsic and
extrinsic motivational factors interact to promote inno-
vation, particularly in the form of bootleg innovation.
This study offers two significant theoretical contributions.
First, it emphasizes the crucial role of motivational mech-
anisms (Hughes et al., 2018) in the context of digital
transformation. In the process of digital transformation,
intrinsic motivation remains a key factor in fostering
employee innovation. Despite the focus on new leadership
styles (Huang et al., 2024; Huang et al., 2022; Li et al.,
2022; Zhang et al., 2023b; Zheng et al., 2022) or emerging
impact mechanisms (Liu et al., 2024; Xiao et al., 2023) in
the literatures, this study suggests that the core underlying
mechanisms of motivation—such as intrinsic motivation—
may continue to play a pivotal role in driving innovation
in the context of digital transformation. This perspective
offers a more nuanced understanding of how traditional
mechanisms, such as intrinsic motivation, continue to
be relevant and effective in stimulating innovation in
organizations undergoing digital change.

The second contribution of this study is its inte-
gration of internal mechanisms (self-efficacy), external

contextual stimuli (transformational leadership), and the
interaction between these internal and external factors
(leader-member exchange) to propose a comprehensive
motivational mechanisms framework for understanding
bootleg innovation behavior. Previous research has often
focused either on internal or external factors (Lu et al.,
2023; Qu et al., 2023; Zhang et al., 2023a) in isolation,
with limited studies effectively combining these elements.
By proposing a framework that links intrinsic motivation
with the influence of transformational leadership and the
moderating role of leader-member exchange, this study
offers a more holistic view of the factors influencing
employee innovation behavior, especially in the context of
bootleg innovation. This integrative framework allows for
a deeper exploration of the complex interactions between
individual motivations, leadership behaviors, and organi-
zational contexts, providing new insights into how these
factors collectively foster innovative behavior in organiza-
tions.

In the digital transformation era, organizations must
prioritize effective leadership that fosters motivation,
creativity, and innovation, rather than pursuing trendy
leadership styles. First, transformational leadership is vital
in promoting bootleg innovation by inspiring employees
to embrace change and innovate. Its focus on creating a
compelling vision, intellectual stimulation, and individual-
ized support empowers employees to respond proactively
to the challenges of digital transformation (Kraus et al.,
2022; Zhang & Chen, 2024). Second, creative self-efficacy
plays a key role in driving innovation (Parker et al., 2010).
Employees who believe in their ability to innovate are
more likely to engage in proactive behaviors like bootleg
innovation (Gong et al., 2009). Managers can enhance cre-
ative self-efficacy by providing resources, encouragement,
and a safe environment for experimentation without fear
of failure (Zimmer et al., 2023). Third, leader-member
exchange (LMX) significantly amplifies transformational
leadership’s impact on bootleg innovation in the context of
digital transformation. High-quality LMX, built on trust,
respect, and open communication, fosters a supportive
environment where employees feel valued and empowered
to take creative risks (Buch, 2015; Hughes et al., 2018).
Organizations should encourage leaders to strengthen
relationships with employees through transparent commu-
nication, personalized support, and regular engagement to
ensure leadership enables bootleg innovation effectively.
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Limitations and future directions
First, this study’s findings are based on data from a single
large Chinese enterprise undergoing digital transforma-
tion, which may limit generalizability. Future research
should explore a broader range of industries and countries
to validate these results. Second, while LMX is a key
moderator, other contextual factors may also influence
the relationship between transformational leadership and
creative self-efficacy. The study’s control variables, guided
by prior research, could be expanded to include meta-
analysis (Lin et al., 2024; Martin et al., 2016) validated
variables in future studies, providing a more comprehen-
sive framework. Third, although the matched survey design
mitigates common method variance (CMV) to some extent
(Zhao et al., 2022), future research should incorporate
diverse methods, such as objective performance data or
longitudinal studies, to further enhance reliability. Addi-
tionally, future research should not necessarily focus on
developing novel leadership approaches or exploring new
mechanisms, but rather, it should investigate the relevance
and impact of established motivational mechanisms in the
context of digital transformation.

Conclusion
Previous research has extensively demonstrated the signif-
icant relationship between leadership and both creativity
and innovation, emphasizing the central role of moti-
vational mechanisms as core drivers in this dynamic
(Hughes et al., 2018; Magadley & Birdi, 2012). This
study responds to previous research findings, and as
hypothesized, all of the proposed hypotheses received
support from the research data. This study highlights the
critical role of transformational leadership in fostering
bootleg innovation, with creative self-efficacy as a key
mediator and leader-member exchange (LMX) as a vital
moderator. Transformational leadership enhances employ-
ees’ creative confidence, encouraging proactive bootleg
innovation. High-quality LMX, characterized by trust and
open communication, amplifies this effect by creating a
supportive environment for creative risks. The findings
emphasize the importance of combining transformational
leadership and strong leader-member relationships to drive
bootleg innovation, particularly in the context of digital
transformation, where cultivating motivation, creativity,
and trust is essential for organizational success.
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