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ARTICLE INFO ABSTRACT
Keywords: Background: Although recent literature has explored the effectiveness of shared leadership in
Shared leadership teamwork, there is still a lack of more in-depth research on the process mechanism of shared

Team member exchange
Team resilience
Team innovation

leadership’s effect on team innovation.

Objective: Based on self-determination theory, social cognitive theory and adaptive structure
theory, this study investigates the influence of shared leadership on team innovation, as well as
the mediating roles played by team member exchange (TMX) and team resilience. A total of 107
knowledge-based teams were invited to participate in the study.

Results: The findings indicate that: (1) shared leadership has a positive influence on team inno-
vation, TMX and team resilience; (2) TMX and team resilience, respectively, mediate the influence
of shared leadership on team innovation; (3) TMX and team resilience play a chain mediating role
between shared leadership and team innovation.

Conclusion: In knowledge-based teams, shared leadership has a positive effect on team innovation
by promoting team communication and enhancing team resilience. The results contribute to
research on the relationship between shared leadership and team innovation and their practical
applications.

1. Introduction

The external environment and processes of team innovation are increasingly characterised by complexity and uncertainty, while
the level of knowledge, skills and the importance of team members are increasing, making shared leadership a growing concern for
theoretical researchers and management practitioners [1]. In contrast to the traditional vertical and fixed-role leadership styles, shared
leadership emphasises the use of collective wisdom and the flexibility to shift leadership roles among team members based on task
characteristics. Shared leadership not only emphasises full empowerment, co-management and co-creation and continuous team
interaction but also enables the flexible matching of leadership roles and authority with the contextual needs of task activities that has
a positive impact on the relevant team outputs [2]. In addition, shared leadership emphasises the division of labour and knowledge
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sharing, which is more conducive to the team’s ability to cope with an innovation-focused environment full of uncertainty and may
also help to improve the team’s level of innovation.

Several studies have explored the effectiveness of shared leadership. Hu, Dongqing and Gu, Qinxuan (2022) and Gu, Qinxuan et al.
(2020) found positive associations between shared leadership and team creativity, team organisational citizenship behaviour and
other outcome variables [3,4]. Siangchokyoo and Klinger (2021) found that core self-evaluation moderated the effect of shared
leadership on team performance [5]. Shoukat et al. (2022) found that team learning mediated between shared leadership and team
performance in healthcare teams, and that workplace bullying attenuated the effect of shared leadership on team learning [6].
However, some researchers argue that shared leadership lacks the impact of vertical leadership and the rigour of regulations and
appraisal policies, which can lead to inconsistent decision making and a lack of synergy and requires more time and resources for team
communication and development, which can reduce team effectiveness [7]. The gaps and inconsistencies in the existing literature
provide a direction for subsequent research, which includes researching the circumstances in which shared leadership has a positive
effect on team innovation, as well as the mechanisms involved in using shared leadership to promote team innovation.

Accordingly, based on self-determination theory, social cognitive theory and adaptive structure theory, this study explores the
influencing effect of shared leadership on team innovation in knowledge teams. A knowledge team is a group of members with
knowledge in different fields who are concerned with a specific problem and task and a focus on solving complex problems and
achieving innovation goals by sharing knowledge and collaboration; such a team is typically characterised by multidisciplinary
knowledge skills, innovative knowledge work, knowledge sharing, effective communication and self-management [8,9]. With the
development of a knowledge economy, the status of knowledge-based groups is becoming increasingly more important.
Knowledge-based groups must face challenges such as motivating and stimulating creativity, effective communication and collabo-
rative work and lifelong learning and knowledge updating. Existing study found that knowledge sharing plays a mediating role be-
tween shared leadership and innovative behaviour, and team cohesion has a cross-level positive moderating effect between shared
leadership and knowledge sharing [10]. Knowledge sharing and team cohesion can also be evaluated through team member exchange
(TMX) and team resilience.

This study explored the impact of shared leadership on TMX, team resilience and team innovation to examine the mediating role of
TMX and team resilience in the relationship between shared leadership and team innovation, and to explore how TMX and team
resilience form a sequential chain of mediation to transmit the influence of shared leadership on team innovation. This study enriches
knowledge about the mechanism of the relationship between shared leadership and team innovation.

2. Theoretical basis and research hypothesis
2.1. The relationship between shared leadership and team innovation

Shared leadership is a leadership style in which team members transcend status and hierarchical differences to select the member
who knows the most about the current situation and, accordingly, has the best expertise as a leader; team members also share power
and influence each other, respect one another and listen to and understand others, thereby overcoming the limitations of individual
expertise to consciously improve their work and enhance their performance according to the complex and changing external context
and task requirements [11]. Based on self-determination theory, social cognitive theory, and adaptive structure theory, this study
argues the following. First, shared leadership can fit the dynamic complexity of the team innovation process. For knowledge inno-
vation teams, the complexity of the innovation task can make it difficult for a single leader or member to master all the knowledge
required for the task. Studies have found that shared leadership enables knowledge teams to adopt a decentred approach to innovation
through the division of knowledge among members, while each individual in the team is only responsible for learning and remem-
bering a specific part of knowledge in the task activity. Furthermore, the knowledge is shared and diffused among the team members,
which takes into account specialisation in knowledge creation and promotes the flexible use of individual knowledge resources at the
team level, which is conducive to the improvement of the team’s innovation level [12-14]. In addition, the full empowerment of
shared leaders can stimulate the proactivity of team members, which provides an intrinsic drive for team innovation [3,15].
Furthermore, due to the complexity of team innovation tasks, the process will require overcoming many difficulties and obstacles.
Shared leadership requires the flexible switching of leadership roles among team members, assigning management roles to those who
know the most about the field of expertise involved when the team encounters specialised problems, and relying on each other to lead
the task, which can improve team members’ sense of self-efficacy and collective efficacy. This approach provides positive psycho-
logical and professional support for overcoming obstacles in the innovation process and solving difficult problems, which is conducive
to the improvement of team innovation [4]. Accordingly, this study proposes the following hypothesis:

H1. Shared leadership has a positive impact on team innovation.

2.2. The mediating role of TMX

Team member exchange is manifested as reciprocal interactions among team members to communicate and negotiate at a high
frequency through the mutual exchange of knowledge, information and resources and to generate team cohesion to jointly achieve
team goals [16]. This study argues that TMX is one of the mediating mechanisms of shared leadership on team innovation and can
transmit the influence of shared leadership on team innovation from three aspects: process, relationship and function. First, the process
aspect of shared leadership is characterised by the continuous emergence of temporary leaders in the team according to the
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characteristics of the task, which necessitates that the leadership role cannot be fixed on a specific individual. Rather, the member with
the best knowledge of the domain must be selected as the leader according to the task requirements. Therefore, team members must
deconstruct and adapt to the complexity and dynamics of innovation tasks by exchanging leadership roles as well as sharing knowledge
among themselves, which helps to form a high level of TMX to achieve common goals and improve team innovation performance by
leading each other [17]. Second, in terms of relationships, shared leadership requires the construction of good collaborative re-
lationships among team members, which manifests as mutual synergy among team members. In addition, shared leadership requires
team members to demonstrate a sense of responsibility, work spontaneously for the team and demonstrate positive behaviours, which
fits with the cohesiveness and communication negotiation exhibited by high-level TMX and supports knowledge and team integration
within the team innovation process [18]. Finally, from a functional perspective, the complexity of innovation tasks and the hetero-
geneity of knowledge among members distribute problem-solving among team members rather than concentrating this task on one
member or leader. As an exchange behaviour, TMX manifests itself as the transfer of knowledge required for leadership functions and
the diffusion of tasks among different team members, which helps the team overcome difficulties and obstacles encountered in the
innovation process and promotes the achievement of team innovation [19]. Accordingly, this study proposes the following hypotheses:

H2. Shared leadership has a positive impact on TMX.

H3. TMX mediates the impact of shared leadership on team innovation.
2.3. The mediating role of team resilience

Team resilience is the ability of teams to develop and use their capabilities and resources to continuously adjust to their envi-
ronment in the face of adversity [20]. This study argues that team resilience is also one of the process mechanisms by which shared
leadership acts on team innovation. First, the impact of market demand and rapid scientific and technological development changes on
teams engaged in knowledge innovation is manifested in the contradiction between the relative stability within the team and the rapid
dynamic nature of the external environment, as well as between the limited knowledge of team members and the complexity and
challenge of the innovation task [21]. Thus, difficulties and uncertainties are always present throughout the process of team inno-
vation. When faced with difficulties and problems, the team’s decision to either rise to the challenge or avoid difficulty and give up is
crucial to the success or failure of team innovation. Based on self-determination theory, shared leadership can increase team members’
enthusiasm for work, making them more willing to complete challenging tasks through subjective efforts and reflecting a sense of
efficacy to overcome difficulties at work, demonstrating a higher level of resilience. Additionally, innovation at work is generated to
some extent from creative breakthroughs related to bottlenecks and pain points, which facilitates the improvement of team innovation
levels [22].

Second, shared leadership can attract team members with diverse knowledge to participate in the leadership decision-making
process. The diverse expertise of knowledgeable workers and its application can improve the overall knowledge base and cognitive
flexibility of the team, which, in turn, can help the team to better anticipate and respond to changes, quickly find matching solutions to
problems and facilitate the improvement of the team’s innovation level [23]. Finally, according to social cognitive theory, shared
leadership can fully motivate team members to present a state of mutual learning, derived from the role of full empowerment and role
modelling, to achieve flexibility and synergy in the process of coping with difficulties and solving problems; as a result, the effec-
tiveness and efficiency of problem-solving can be improved and the team will be enabled to better cope with the dynamic complexity of
innovation tasks [24]. Therefore, team resilience, as a mediating variable, plays a bridging role between shared leadership and team
innovation, which is conducive to enhancing the team’s ability to cope with adversity and changes in innovation, as well as improving
the level and efficiency of team innovation. Accordingly, the following hypotheses were formulated:

H4. Shared leadership has a positive impact on team resilience.

H5. Team resilience mediates the impact of shared leadership on team innovation.
2.4. The chain mediating role of TMX and team resilience

Based on the above hypotheses, this study argues that TMX among team members can also contribute to the improvement of team
resilience levels and that both successively play a mediating role in the impact of shared leadership on team innovation. First, by
improving the quality of relationships among team members, TMX can increase employee and colleague satisfaction, improve work
attitudes and create an optimistic work climate within the team. This increases the collective efficacy and cohesiveness of the team and
enhances the team’s level of resilience [24]. Second, TMX is more conducive to the exchange of knowledge, the collision of ideas and
communication than thinking in isolation. This helps to stimulate the generation of heterogeneous new ideas, enables the team to
understand problems in a more comprehensive and refined way to avoid the bias of single-minded thinking, improves the team’s
creativity level and helps the team find solutions to obstacles quickly. Finally, TMX can enhance team members’ sense of teamwork and
improve solution efficiency when solving problems through the innovation process [25]. Concerning the impact of shared leadership
on team innovation, this study concludes that TMX and team resilience not only have parallel roles in the context of one another but
also fulfil a sequential chain mediating role, i.e. shared leadership can increase the level of TMX in teams through empowerment,
leadership role sharing and flexible switching according to task situation needs. In turn, the increased level of TMX can further increase
the team’s level of cognitive, psychological and resource resilience, thus helping it to cope with dilemmas and problems in the
innovation process. Accordingly, the following hypothesis was formulated:
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H6. TMX and team resilience play a chain mediating role between shared leadership and team innovation (Fig. 1).

3. Study design

3.1. Research participants

The research sample was drawn from knowledge teams in 15 organisations in the Shanghai, Jiangsu and Anhui provinces of China,
in the fields of information technology (IT), software, and mechanical engineering that are committed to developing and improving
new technologies, products and services. The researcher contacted these teams through and confirmed their willingness to participate
in the study. The questionnaires were distributed and returned between September 2022 and February 2023. Before starting the formal
questionnaire survey, the researcher conducted a pre-study to identify and correct possible biases. During the questionnaire research,
the researcher provided a brief explanation of the meaning of the relevant concepts and how the questionnaire should be completed.
After the explanation, the questionnaire was completed online. This study was approved by the School of Economics and Management,
Anhui University of Science and Technology, China. Written informed consent was obtained from all participants.

According to the no-response bias test proposed by Armstrong et al. [26], this study compared the variables in the pre-survey and
the formal survey, namely, shared leadership, TMX, team resilience, team innovation, task interdependence and team size. The results
of variance analysis showed that none of the variables showed significant differences at the 0.050 level. This indicated that no serious
response bias was present in the study sample.

To reduce the effects of common method bias, this study adopted a multi-source, time-lagged research design. At time point T1, the
team members were asked to complete demographic information and rate task interdependence, shared leadership, TMX and team
resilience. At time point T2 (one month later), team leaders were asked to rate team innovation. To facilitate questionnaire collection
and matching, the researcher labelled the different questionnaires. During the data collation process, the researcher screened the
collected data to eliminate questionnaires with incorrect and incomplete responses. A final sample of 107 knowledge-based teams with
488 team members was obtained. The valid return rate of the team leader questionnaire was 85.60 %, and the valid return rate of the
team member questionnaire was 90.71 %. On average, each team had 5 members. In terms of industry distribution, teams in the IT and
electronic components industry accounted for 47.66 %, teams in the software industry accounted for 23.37 %, teams in the machinery
industry accounted for 17.76 % and other industries such as design and medicine accounted for 11.21 %. Regarding the composition of
team members, there were 279 men and 209 women, accounting for 57.17 % and 42.83 % of the total number, respectively. In terms of
age distribution, 11.89 % were below 25 years of age, 35.45 % were between 26 and 30 years old, 25.82 % were between 31 and 35
years old, 18.03 % were between 36 and 40 years old and 8.81 % were above 41 years old. In terms of education level, 6.15 % were
specialists, 50.02 % were bachelors, 39.14 % were masters and 4.51 % were PhDs. The results of descriptive statistical analysis are
shown in Table 1.

3.2. Measurement

The measurement scale of this study was revised based on the mature foreign scales using several measures, such as trans-
lation-back translation and expert discussion to ensure the consistency of the Chinese questionnaire with the English version, as well as
the accuracy and ease of comprehension of the presentation statements so that the respondents could understand and complete the
answers.

(1) Shared leadership. This variable was measured with reference to Muethel et al. [27] and Hiller et al. [28], with 25 items (e.g.
‘All members initiate work improvement processes for the team’) rated by team members on a 5-point Likert scale from 1
(strongly disagree) to 5 (strongly agree).

(2) Team member exchange. Referring to Seers’ [29] study, 10 items (e.g. ‘I am flexible in handing over work to other members of
our team’) were rated by team members on a 5-point Likert scale from 1 (strongly disagree) to 5 (strongly agree).

(3) Team resilience. This variable was measured using a scale developed by Talat and Riaz [30], with 4 questions (e.g. ‘When in a
difficult situation, the team looks for creative ways to change the situation’) rated by team members on a 5-point Likert scale
from 1 (strongly disagree) to 5 (strongly agree).

Shared Leadership { Team Innovation

Fig. 1. Study model.
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Table 1
Descriptive statistical analysis.

Team Level N =107 Percentage

Industry Type
IT and Electronic Components 51 47.66 %
Software 25 23.37 %
Machinery 19 17.76 %
Others such as chemicals and pharmaceuticals 12 11.21 %
Team Member Level N=488 Percentage

Gender
Male 279 57.17 %
Women 209 42.83 %

Age
<25 58 11.89 %
26-30 173 35.45 %
31-35 126 25.82 %
36-40 88 18.03 %
41< 43 8.81 %

Education level
Specialty 30 6.15 %
Undergraduate 245 50.20 %
Master 191 39.14 %
PhD 22 4.51 %

(4) Team innovation. This variable was measured on a scale developed and used in studies by Welbourne et al. [31] and Zacher and
Rosing [32], with 4 questions (e.g. ‘Teams come up with new ideas’ and ‘Teams look for ways to improve what they do’) rated
by team leaders on a 5-point Likert scale from 1 (needs much improvement) to 5 (excellent).

(5) Task interdependence. In this study, this variable was set as a control variable, drawing on the scale developed and used by
Richard et al. [33], with 3 questions (e.g. ‘The nature of our work requires us to consult frequently with other team members’)
rated by team members on a 5-point Likert scale from 1 (strongly disagree) to 5 (strongly agree).

(6) Team size. This variable was set as a control variable in this study because a larger team size increases the difficulty of
communication and coordination, dilutes the strength of relationships within the team and has the probability of having an
impact on team innovation. The present study employed team size as a measure.

4. Statistics of test results
4.1. Aggregation analysis

This study involves four team-level variables: task interdependence, shared leadership, TMX and team resilience. Before calculating
the mean value, the aggregation is measured by three indicators, that is, ICC(1), ICC(2) and r*,.

Task interdependence, shared leadership, TMX and team resilience must be aggregated to the team level in this study. As shown in
Table 2, the r*,, for each variable was greater than the critical value of 0.700 [34]. Additionally, ICC(1) was greater than the critical
value of 0.050, shared leadership ICC(2) was close to the critical value of 0.500 and the remaining variables were greater than 0.500.
These results provided the basis for the subsequent inter-team analysis.

The minimum r*wg value for task interdependence was 0.631, the maximum value was 1, the mean value was 0.735 and the ICC(1)
and ICC(2) were 0.356 and 0.735, respectively. The minimum value of the r*wg for shared leadership was 0.682, the maximum value
was 1, the mean value was 0.742, and the ICC(1) and ICC(2) were 0.140 and 0.449, respectively. The minimum value of the r*wg for
TMX was 0.608, the maximum value was 1, the mean value was 0.727 and the ICC(1) and ICC(2) were 0.241 and 0.614, respectively.
The minimum value of the r*wg for team resilience was 0.518, the maximum value was 1, and the mean value was 0.781. The ICC(1)
and ICC(2) were 0.173 and 0.511, respectively. In summary, the mean value of the r*wg of the four variables was greater than 0.700,
the ICC(1) was greater than 0.100, and the ICC(2) was greater than 0.500. Chen et al. [35] proposed a relatively high r*wg, and that the
variance between groups was significant and could be aggregated, which met the statistical requirements of aggregating variables from
the individual to the team level.

Table 2

Aggregation analysis.
Variables g Icc(1) Icc) MSwW MSB
Task interdependence 0.735 0.356 0.735 0.529 1.994
Shared Leadership 0.742 0.140 0.449 0.516 0.937
TMX 0.727 0.241 0.614 0.546 1.413
Team Resilience 0.781 0.173 0.511 0.439 0.897

Note: the critical value of r*,; was 0.700, the critical value of ICC(1) was 0.050, the critical value of ICC(2) was 0.500.
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4.2. Common method bias test, collinearity, reliability, validity and correlation analysis of the main variables

Mplus 7.0 and SPSS 21.0 software were used for statistical analysis to test the common method bias of the sample data. Factor
analysis was conducted on the four continuous variables of task interdependence, shared leadership, TMX and team resilience. The
results showed that the first principal component could only explain 25.508 % of the total variation and could not explain most of the
variation; therefore, the scale of the common method bias was not sufficient to have a substantial impact on the results. The operation
of the latent variable control method using Mplus takes the common method bias as a latent variable, compares it with the factor
analysis model without the common method bias. After adding the latent variable of the common method bias, compared with the
fitting index of the four-factor model, the index of goodness of fit did not improve: the chi-square (X?) value and the Root Mean Square
Error of Approximation (RMSEA) were increasing, and the values of comparative fit index (CFI) and Tucker-Lewis index (TLI) were
reduced, indicating that after adding the latent variable of the common method bias, the fitting index of the model did not improve,
signifying a lack of any significant common method deviation. The results of the collinearity analysis showed that the VIF values were
significantly lower than 2. Accordingly, there were no collinearity issues.

In this study, confirmatory factor analysis was used to test the discriminant validity. The results of discriminant validity for task
interdependence, shared leadership, TMX and team resilience are shown in Table 3. The fitting results of the four-factor model were
X2/df = 1.994, CFI = 0.967, TLI = 0.953 and RMSEA = 0.068, RMR = 0.045. The model reflected a good fit, indicating that the four
variables in this study had sufficient discriminant validity in terms of connotation and measurement. The index fitting of the four-
factor model was better compared with other models, which further indicates that there were no common method bias in this study.

As shown in Table 4, Cronbach’s a coefficient for each variable was greater than the critical value of 0.700, indicating good
reliability for each variable. The CR values of each variable were greater than the critical value of 0.700 and the AVE values were
greater than 0.500, indicating good convergent validity.

Descriptive statistical analysis (as shown in Table 5) indicated that task interdependence, shared leadership, TMX, team resilience
and team innovation are significantly positively correlated.

4.3. Hypothesis testing

In this study, a bootstrapping repeated sampling method was used. Bootstrap was set to 5000 times, and non-standardised path
coefficients, standard deviations and confidence intervals were output for direct and mediating effects tests.

The results of the direct effects tests are shown in Table 6. In regression 1, the direct effects test yielded an effect value of 0.484 for
shared leadership on team innovation with a confidence interval of (0.174, 0.793), excluding 0, after controlling for team size and task
interdependence, which indicates that shared leadership has a positive effect on team innovation, thus supports H1. In regression 2, the
direct effects test yielded an effect value of 0.508 for shared leadership on TMX with a confidence interval of (0.240, 0.775), excluding
0, which indicates that shared leadership has a positive effect on TMX, thus supports H2. In regression 3, a direct effects test yielded an
effect value of 0.467 for shared leadership on team resilience with a confidence interval of (0.278, 0.655), excluding 0, which indicates
that shared leadership has a positive effect on team resilience and, accordingly, supports H4.

The results of the mediating effect test are shown in Table 7. After controlling for team size and task interdependence, the mediation
analysis of TMX and team resilience in the relationship between shared leadership and team innovation was conducted, and the in-
direct effect value of TMX was found to be 0.140 with a 95 % confidence interval of (0.015, 0.284), excluding 0, which indicates that
TMX played a mediating role between shared leadership and team innovation, thereby supports H3. The indirect effect value for team
resilience was 0.189 with a 95 % confidence interval (0.031, 0.384), excluding 0, indicating that team resilience played a mediating
role between shared leadership and team innovation, thus supports H5. The indirect effect value for TMX and team resilience was
0.085 with a 95 % confidence interval (0.023, 0.167), excluding 0, suggesting a chain mediating effect of the two variables on the
relationship between shared leadership and team innovation, supports H6.

5. Discussion
5.1. Research findings

Based on self-determination theory, social cognitive theory, and adaptive structure theory, this study aimed to investigate the effect

Table 3

Results of confirmatory factor analysis.
Models Factor 7/df CFI TLI RMSEA RMR
Four-factor model TLSL,TMX,TR 1.994 0.967 0.953 0.068 0.045
Three-factor model TI + SL,TMX,TR 7.474 0.858 0.837 0.125 0.098
Three-factor model SL,TI + TMX,TR 7.516 0.853 0.835 0.125 0.102
Two-factor model TI + SL,TMX + TR 19.555 0.515 0.438 0.241 0.202
One-factor model TI + SL + TMX + TR 23.975 0.431 0.335 0.279 0.226

Note: TI indicates task interdependence, SL indicates shared leadership, TMX indicates team leader member exchange, and TR indicates team
resilience.
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Table 4

Reliability, CR and AVE values of the variables.
Variables Cronbach’s a CR AVE
Task interdependence 0.913 0.916 0.879
Shared Leadership 0.870 0.875 0.846
TMX 0.879 0.881 0.841
Team Resilience 0.821 0.829 0.549
Team Innovation 0.791 0.804 0.616

Note: the critical value of Cronbach’s @ was 0.700, the critical value of CR was 0.700, the critical value of AVE was 0.500.

Table 5
Variable means, standard deviations and correlation coefficients.
Variables Mean SD 1 2 3 4 5 6
1. Team size 5.03 0.552 -
2. Task interdependence 3.55 0.799 0.079 0.937
3. Shared leadership 3.73 0.495 -0.170 0.242* 0.919
4. TMX 3.48 0.659 0.173 0.280** 0.384** 0.917
5. Team resilience 3.84 0.467 -0.122 —0.085 0.449%* 0.436%* 0.740
6. Team innovation 4.00 0.724 —0.007 0.223* 0.358** 0.481%* 0.496** 0.785

Note: ** indicates p < 0.01, * indicates p < 0.05, and the diagonal black deepened data are AVE square root.

Table 6
Results of Bootstrap direct effect analysis.

Variables Effect Value Boot SE T-value 95 % confidence interval
Lower bound Upper bound
Regression 1: dependent variable = team innovation
Team Size 0.050 0.136 0.366 —0.221 0.320
Task interdependence 0.127 0.095 1.331 —0.063 0.317
Shared Leadership 0.484 0.156 3.106 0.174 0.793
Regression 2: dependent variable = TMX
Team Size 0.268 0.117 2.283 0.035 0.501
Task interdependence 0.141 0.082 1.704 —0.024 0.304
Shared Leadership 0.508 0.135 3.773 0.240 0.775
Regression 3: dependent variable = team resilience
Team Size —-0.019 0.083 —0.229 —-0.184 0.146
Task interdependence —0.118 0.058 —2.038 —0.234 —0.003
Shared Leadership 0.467 0.095 4.921 0.278 0.655
Table 7

Results of Bootstrap mediating effects analysis.

Paths Effect Value Boot SE 95 % confidence interval
Lower bound Upper bound
Shared Leadership - TMX — Team Innovation 0.140 0.069 0.015 0.284
Shared Leadership — Team Resilience — Team Innovation 0.189 0.089 0.031 0.384
Shared Leadership - TMX — Team Resilience — Team Innovation 0.085 0.038 0.023 0.167

of shared leadership on team innovation and the corresponding process mechanisms. Specifically, the study attempted to parse the
effect of shared leadership on team innovation by introducing mediating variables, that is, TMX and team resilience. The results of the
theoretical analysis and empirical tests show the following: (1) shared leadership had a positive effect on TMX, team resilience and
team innovation; (2) shared leadership influenced team innovation through TMX; (3) shared leadership influenced team innovation
through team resilience; and (4) TMX and team resilience played a chain mediating role between shared leadership and team inno-
vation. These findings provide information on the pathways of theories on how shared leadership facilitates team innovation and have
theoretical and practical implications for improving team innovation.

5.2. Theoretical insights

First, the effect of shared leadership on TMX, team resilience and team innovation was explored. In terms of the role that shared
leadership plays in the team innovation process, this study found that shared leadership had a positive effect on TMX, team resilience



B. Tang et al. Heliyon 10 (2024) e25282

and team innovation at the team level, starting from shared leadership, a management approach that is distributed among team
members. This suggests that shared leadership not only enhances team innovation but also promotes the quality of relationships among
team members and the development of a positive state of resilience when the team encounters adversity in the innovation process that
helps them to overcome the difficulties and obstacles encountered. These findings are to some degree different from previous research
that indicated that shared leadership may lead to difficulty in reaching a consensus and a lack of synergy within teams. This study
found shared leadership to be significantly and positively associated with TMX and team resilience, which is explained by the fact that
shared leadership allows each member’s ideas and values to be considered, and team leaders do not become excessively disconnected
from their members, facilitating mutual understanding and support among team members and creating team synergy [36,37]. This
finding enriches shared leadership theory in terms of impact effects.

Second, the role of TMX in the relationship between shared leadership and team resilience was explored. Team resilience is
expressed as the team’s ability to absorb the shock of sudden changes and adapt accordingly to return to a state of normality when
encountering unexpected external problems and difficulties. In the current post-epidemic era, technological breakthroughs and their
applications have exacerbated the vulnerability of teams, requiring them to adjust to cope with the complexity and dynamism of the
environment and the innovation process. Team resilience, on the other hand, enables teams to be adaptive. While research has focused
on the impact of specific leadership styles (e.g. transformational leadership) on team resilience, there is a need for a more compre-
hensive and detailed analysis of the relationship between the two; this study found that TMX transmitted the impact of shared
leadership on team resilience [38]. In contrast to existing research, this study found that social exchange within teams is one of the
process mechanisms through which shared leadership shapes team resilience [39]. Thus, this study enriches the theory of the rela-
tionship between the two.

Finally, the parallel and chain mediating effects of TMX and team resilience on shared leadership and team innovation were
explored. This study found that TMX and team resilience were not only able to conduct separately between the relationship of shared
leadership and team innovation but also reflected sequential and chain-mediating effects. This suggests that explaining the effect of
shared leadership on team innovation only in terms of one aspect (e.g., either team members’ exchange quality or the team’s ability to
cope with shocks) is inadequate and that both should be analysed together. This study found that the quality of exchange among team
members improved the team’s ability to cope with unexpected changes and shocks, allowing it to improve team innovation in the
process of solving problems. Although prior research on shared leadership has explored the process mechanisms of its effects on
relevant team outcome variables, there is a dearth of research on chain mediating effects, particularly the continuous mediating role of
social exchange and team resilience states [7]. Therefore, this study enriches the theory of the relationship between shared leadership
and team innovation.

5.3. Practical insights

The findings of this study have practical implications for how managers of knowledge-based teams can improve team innovation. In
terms of management, promoting the use of shared leadership with distributed characteristics and strengthening a team’s specialised
division of labour and the flexible use of knowledge and information resources are important ways to stimulate and promote the team
and its members to work effectively. Specifically, measures can be taken in the following three areas.

First, knowledge-based teams should be fully aware of the importance of all team members and the role of shared leadership. The
speed of technological advancement and iteration has accelerated, and the innovation tasks teams face have become more complex,
systematic and integrated, requiring each team member not only to be a manager but also to take on part of the leadership re-
sponsibility and play a proactive role in the process of problem discovery and solution. Currently, shared leadership, which stimulates
and accommodates the innovative thinking of team members, is more practically applicable than the command leadership approach.
Team leaders can use shared leadership to make the entire team aware of the leadership responsibilities of team members and the
importance of collective wisdom to improve the overall level of innovation of the team.

Second, knowledge-based teams should adopt mutual exchange to solve problems in the innovation process. With the increasing
complexity of the work tasks of knowledge teams, all of the knowledge required for completing tasks is increasingly not limited to what
a single individual can master. Accordingly, sharing leadership and thereby strengthening TMX can help team members communicate
promptly and gain a deeper understanding of each other’s ideas and expertise. This has a positive effect on the formation of good
interpersonal relationships, synergy, responsibility and risk-taking awareness among team members, thus enhancing team cohesion
and promoting team knowledge integration. Managers should adopt a series of diversified communication, collaboration and sharing
programmes to facilitate the exchange of information among team members, thereby developing and tapping into the potential of
specialised talents in various fields.

Knowledge-based teams can take full advantage of each other’s expertise through exchanges between team members to solve the
specialised challenges that exist in the innovation process. The distribution of knowledge within a team is an inherent characteristic of
the composition of a knowledge-based team and is also a strength of the team. Organisations and teams should focus on the role of
playing and mobilising the implicit cognition distributed among team members and recognise the construction of meaning in the
innovation process at the team level through the explicit transformation of individual knowledge. Managers can engage a diverse range
of professionals and plan and implement training and learning programmes that meet the characteristics of knowledge-based teams to
promote deep specialisation among knowledge-based team members and develop the scope of a team’s professional knowledge.

Finally, attention should be paid to increasing the level of resilience of knowledge-based teams in the innovation process.
Knowledge-based teams and their members should recognise that innovation work is challenging and that there are difficulties in its
process. Teams with high levels of resilience in the innovation process will be better capable of achieving high levels of team
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innovation compared to teams with low levels of resilience. When recruiting and selecting team members, the leaders of knowledge
innovation teams should actively focus on and understand the resilience characteristics of candidates and include team members with
high resilience characteristics. Once a team is formed, its members’ psychological resilience and adaptability should be cultivated
through a combination of systematic training and guidance using multiple dimensions, thereby improving the team’s adaptability and
innovation abilities under dynamic and complex environmental conditions. In general, promoting the use of shared leadership with
distributed characteristics and strengthening the division of labour and knowledge integration in teams are important ways of
motivating and promoting teams and team members to work together effectively.

5.4. Research limitations and prospects

This study explored the mechanism of shared leadership in knowledge-based teams on team innovation from the perspective of
internal team interaction.The study suggests that shared leadership indirectly affects team performance through the dual mediating
role of knowledge sharing and psychological security [40]. Knowledge sharing requires TMX, and psychological security can enhance
team resilience. Based on social network theory and group dynamics theory, this study also propose the multiple chain mediating
effects of team psychological safety climate, cognitive motivation and social motivation between shared leadership and team creativity
in innovative teams [41]. It is believed that shared leadership has a significant positive impact on team creativity in innovative teams.

In the future, we can further explore the mediating mechanisms of other variables such as team trust and compare them with the
behavioural integration mediating mechanism of this study. Concurrently, moderating variables such as team size can be introduced to
analyse their moderating effect and obtain more accurate and comprehensive results. This study did not consider the moderating
effects of situational variables such as environmental uncertainty and the industry characteristics faced by groups. In the future, the
moderating effects of these variables can be further explored to clarify the boundary conditions of shared leadership on group
innovation. There are differences in the ways that entrepreneurial teams in different industries share leadership. Future research can
further refine the impact of shared leadership on innovation performance among entrepreneurial teams in different industries.
Accordingly, future research can adopt a ‘double-edged sword’ theoretical perspective to explore the possible negative or non-linear
impact effects of shared leadership on the relevant outcome variables [42].
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