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To achieve sustainable development, a top management team (TMT) and the quality of its strategic decisions on sustainability are
critical. (is paper builds a relationship model between top management team (TMT) cognitive heterogeneity and the quality of
strategic decisions. (is research is important because TMTcognitive heterogeneity can comport decision-making schemes with
complex and changing environments. Specifically, this paper explores the intermediary role of the team fusion process composed
of different shareholders’ agents in integrating TMT heterogeneous cognition to improve the quality of strategic decisions. It
adopts the upper echelon theory, which proposes that decision-makers have limited rationality and face difficulty in collecting and
analyzing information in complex and changing environments. A questionnaire survey of 107 Chinese enterprises was conducted.
(rough the research framework of “cognitive heterogeneity–team fusion–strategic decision quality,” this paper constructs a
moderated mediator model with entrepreneurial spirit as the moderating variable. Based on statistical analysis, the following
results and contributions are obtained. First, TMT cognitive heterogeneity positively affected strategic decision quality. Second,
two dimensions of team fusion—information integration and emotional fusion—mediated the relationship between TMT
cognitive heterogeneity and strategic decision quality. (ird, entrepreneurial spirit positively moderated the relationship between
information integration and strategic decision quality, as well as the relationship between emotional fusion and strategic decision
quality. (e implications of our results related to sustainability are also discussed.

1. Introduction

Sustainability has become a critical issue worldwide. To this
end, top management team (TMT) of a firm and the quality
of their strategic decisions on sustainability play important
roles. (is is especially true in developing countries. In
China, the reform of state-owned enterprises (SOEs) has
been highly complex and challenging. It emphasizes not only
optimizing ownership and governance structures but also
improving management [1]. Given the complexities and
uncertainties of reform, whether the mix of state-owned and
private capital will promote high-quality sustainable de-
velopment ultimately rests with the top management team
(TMT), which oversees strategic decision-making. (e low-

carbon sustainable development has become a potential
mechanism for enterprises to gain competitive advantages
and an important aspect of enterprise strategic management.
TMT members representing different shareholders have
different values, cognition, and behavioral habits, including
those related to low-carbon and sustainable development.
Managers from SOEs tend to be administratively focused,
while those from private enterprises tend to be paternalistic.
It is found that managers’ perceptions of different types of
shareholder drive the sustainability practices in firms [2].
Managers’ different cognition of low-carbon and sustainable
development leads to different strategies on sustainability.
(e reform process is bound to undergo adaptation, where a
lack of TMTfusion will only increase friction and hinder the
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reform. (e fusion of TMTmembers will help maintain the
sustainable development of mixed-ownership enterprises.
Building TMTs through entrepreneurship is key to enhance
innovation and sustain reform. Studies on mixed-ownership
reform have mainly focused on ownership and governance
structures, including how to mix the property rights or
capital of enterprises [3–5]. However, there is a lack of
research on how TMT members, representing different
shareholders, can mutually integrate.

2. Literature Review

Green management of enterprises often requires the change
of the existing corporate culture, which requires the support
of TMT [6]. Managers with strong environmental awareness
can identify the market opportunities of green innovation
[7]. According to upper echelons theory proposed by
Hambrick and Mason [8], the TMT is the main strategic
decision-maker regarding enterprise strategy. Cognitive
heterogeneity and behavior processes largely determine the
quality of strategic decisions and the effects of corporate
governance. According to information and decision theory,
heterogeneity of team members positively affects team
performance [9], while social classification theory does the
opposite [10]. Olson et al. [11] found that Chinese TMT
heterogeneity has a negative effect on decision-making
performance due to collectivism and the avoidance of un-
certainty. TMT members with different cognitions have
different beliefs regarding strategic objectives, and the results
of collecting and processing information are diverse [12].
(e TMT is the actual executor of the mixed-ownership
reform. Team members strengthen the complementary
advantages and resources of state-owned and private capital,
and they promote the mixed-ownership reform of SOEs
through team processes, such as transmitting information as
well as easing ideological barriers [13]. (ere is a need,
therefore, to investigate how the cognitive heterogeneity of
TMTs, after mixed-ownership reform, can promote coop-
eration and improve the quality of strategic decisions
through psychological and behavioral integration.

Mixed-ownership reform encourages market mecha-
nisms to improve SOEmanagement; thus, an entrepreneurial
spirit is preponderant for effectuating high-quality change
and development [14]. According to Drucker [15], the en-
trepreneurial spirit is unrelated to ownership, and anyone
with the courage to make decisions, implement reforms,
pursue innovation, and create value can display it. Entre-
preneurial spirit reflects the strategic orientation of decision-
makers. At the individual level, innovation is the essential
characteristic of entrepreneurship, whereas, at the team level,
it has richer connotations. A TMT with an entrepreneurial
spirit can help its heterogeneous members judge potential
risks and, by jointly shouldering them, can alleviate the
concomitant pressures and possible economic losses; thus, it
is collaborative and progressive [16]. Currently, research on
the entrepreneurial spirit at the team level is lacking.

Based on the research framework of “cognitive hetero-
geneity–team fusion–strategic decision quality,” this paper
constructed a moderated mediator model with

entrepreneurial spirit as the moderating variable. (e effects
of TMTcognitive heterogeneity on strategic decision quality
in mixed enterprises was empirically tested, along with the
team fusion’s mediating function under the moderation of
entrepreneurship. (is work has theoretical and practical
value for studying the influencing factors of strategic de-
cision quality in mixed enterprises in China and for im-
proving TMTs’ governance efficiency.

3. Theory and Hypotheses

3.1. Cognitive Heterogeneity and Strategic Decision Quality.
Enterprises should consider environmental responsibility
when formulating business strategy. (e concept of sus-
tainable development and green business model will redefine
the traditional business models. Enterprises can actively
consider the interactions between business and natural
environment to form new competitive advantages. Green
strategy is a new strategy for gaining competitive advantages,
which involves not only financial benefits but also envi-
ronmental benefits and corporate responsibility for nature
and society. It is more complex than strategic decision in
general. (e TMTdirectly affects enterprise competitiveness
and future sustainability, since it is at the heart of enterprise
decision-making and development. In a complex business
environment, TMTs’ choices and implementation of en-
terprise strategy are influenced by their cognitive ability,
values, and so on [17].

Strategic decision quality usually refers to the contri-
bution of decision-making to achieving organizational goals
[18]. When evaluating strategic decision quality, it is im-
portant to consider the contribution of strategic decisions to
realizing organizational innovation objectives and improv-
ing the allocation of resources. Decision-makers’ cognition
includes their capacity to analyze and manage problems, as
well as their strategic wisdom, which determine whether
they can make strategic decisions and create competitive
advantage [19]. According to upper echelons theory, deci-
sion-makers have limited rationality and face difficulty in
collecting and analyzing information in complex and
changing environments [20]. High-quality decisions should
multidimensionally consider both internal and external
information. (us, enterprises need collaborative TMTs and
those have diverse cognition so they will not be limited by
prior experience or neglect important factors in decision-
making [21].

TMT cognitive heterogeneity refers to differences in the
cognition of important concepts among teammembers [22].
Due to the diversified ownership structure of mixed-own-
ership enterprises, TMTmembers represent the interests of
different shareholders with different perceptions of corpo-
rate innovation and decision-making. Strategic decision-
making involves the processing of information. Cognitive
heterogeneity provides different perspectives for the TMT to
discover opportunities and identify risks [23], increasing the
possibility of making high-quality strategic decisions. (e
different backgrounds and expertise of TMT members in
mixed enterprises can help them cope with business chal-
lenges related to environmental uncertainty and rapid
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technological change, and such diverse cognitive resources
can also positively influence enterprise innovation [24].

Diversified cognition can amplify the signals of key
cognitive resources on the team and help members identify
useful information, thus enhancing the team’s core creativity
[25]. According to Sahaym et al. [26], TMT heterogeneity
can promote the use of venture capital (within certain
limits), and the risk-taking propensity of team members is
the driving factor of the company’s risk-taking behavior.(e
reorganization and integration of different types of capital
driven by innovation cause enterprises to face more risks
and challenges. TMTs should have not only diversified
cognition of fuzzy and complex information but also an
innovative spirit for undertaking risks so they can make
high-quality strategic decisions that will meet the require-
ments of mixed-ownership reform.

TMT cognitive heterogeneity can comport decision-
making schemes with complex and changing environments.
TMTs face complex innovation-driven environmental pres-
sures from uncertainty; thus, high cognitive heterogeneity is
especially needed for strategic decision-making. TMT’s het-
erogeneous knowledge is important for overall managerial and
innovation performances [27].(erefore, when TMTmembers
have heterogeneous cognitive and information-processing
abilities, they will be more sensitive to both threats and in-
novation opportunities, which can increase the possibility of
making timely decisions related to innovation and develop-
ment.Meanwhile, a lack of heterogeneity will reduce the team’s
cognitive flexibility, hindering their willingness to obtain more
information or make changes. (erefore, with mixed share-
holders, TMT cognitive heterogeneity enables companies to
make innovative, high-quality decisions that can create
breakthroughs in business management and production
technology. (us, we propose the following hypothesis.

Hypothesis 1. TMTcognitive heterogeneity positively affects
strategic decision quality in mixed enterprises.

3.2.MediatingEffect ofTeamFusion. (e sustainable strategy
of enterprises requires the active participation of TMT to
balance their interests. It also requires changing the tradi-
tional organizational culture. Enterprises should establish an
environment-oriented thinking, consider the ecological
environment in their work, establish a sense of responsibility
for environmental protection, cultivate a sustainable ori-
ented organizational culture, and establish an organizational
environmental reputation. (e SOEs typically bear more
social responsibilities. (eir contributions to environmental
protection are an important measure of their managers’
performance. (erefore, managers from SOES are more
aware of environmental protection and sustainability, while
those of non-SOEs pay more attention to economic interests
than to environmental protection.

Mixed capital is the external expression of the mixed-
ownership reform of SOEs. To realize the complementary
advantages of different ownerships and to avoid “mixture
without fusion,” it is important to integrate production
factors for optimal resource allocation [28]. According to

Chen and Lu [13], mixed-ownership reform intends to
overcome systemic barriers between SOEs and private en-
terprises and bridge their TMTs. Such fusion of TMT
members is key to integrating shareholder resources, im-
proving the efficiency of corporate governance, and
achieving sustainable development.

Fusion is a process of team interaction, which can help
the team become coherent through information exchange
and emotional communication, thereby integrating re-
sources and pursuing joint decision-making. (e team ef-
fectiveness model (IPO model) incorporates a characteristic
variable and a process variable into a unified research
framework.(e literature has found that the process variable
not only plays an important role in team effectiveness but
also functions as a mediator between the characteristic
variable and the result variable [29]. Cognitive heterogeneity
in TMTs is manifested through internal interactions [30],
and team performance is improved via high-level inter-
personal interactions within the teams [31]. Ge [32] pro-
posed that decision-making interactions in TMTs include
two processes: information and emotional. (erefore, our
study examines the mediating effect between TMTcognitive
heterogeneity and strategic decision quality in terms of
information integration at the behavioral level and emo-
tional integration at the psychological level.

(e information integration of TMTs involves trans-
mitting, communicating, and discussing information col-
lected and processed by members. (rough these activities,
the integration of information can be realized, which is an
important process for team members to integrate. TMT
decision-making is the process of collecting and processing
that information. In upper echelons theory, TMTs must
promote cooperation and joint decision-making through
high-quality information exchange to effectively formulate
and implement organizational strategic plans [33]; decision-
making levels can only be improved by fully sharing in-
formation and resources. High-level information exchange
among TMTs in mixed enterprises can facilitate the full
sharing of information needed for strategic decision-mak-
ing. In addition, information sharing can reduce the pres-
sures caused by disagreements among members.

From the perspective of interactive cognition, when
members possessing different knowledge, skills, thinking
styles, and perspectives communicate information and
viewpoints, they also contribute to creative decision-making
and to finding better solutions [34]. TMT cognitive het-
erogeneity can thus help overcome cognitive bias in group
decision-making and identify optimal choices by increasing
discussion through the dissemination of knowledge and
information [35]. In mixed enterprises, TMT members
collect and process information from the different per-
spectives of the shareholders, which can provide more di-
verse and comprehensive data for decision-making. (is
helps to facilitate joint decision-making, thus avoiding the
“groupthink.” (erefore, in decision-making interactions
among members of mixed enterprises, cognitive heteroge-
neity affects the validity of information integration, which in
turn affects strategic decision quality.

(us, we propose the following hypothesis.
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Hypothesis 2. Information integration mediates the process
of TMT cognitive heterogeneity, influencing strategic de-
cision quality in mixed enterprises.

Fusion means cohesion, which refers to the closeness of
the connections between team members and their sense of
team-belonging [36]. TMT heterogeneity can integrate
various information for the team and may also lead to
conflicts that impede TMT’s ability to reach consensus. TMT
cognitive conflict improves the quality of information ex-
change, but the emotion conflict triggered by cognitive
conflict can hurt the team’s cohesion and the quality of their
decision-making [37]. (erefore, emotion conflict should be
eliminated by emotional fusion. Emotional fusion in TMTs
refers to interactive processes that enhance emotional trust,
dissolve conflicts, and improve cohesive force among
members. Team cohesion and team performance are closely
related [38]. In a team with high cohesion, members’ fidelity
to the team can be improved, a good working atmosphere
can be formed, and mutual influence among members can
be strengthened. In this way, members can steadily respond
to the team’s demands, which can, in turn, improve team
performance. (erefore, the emotional fusion of TMTs in
mixed enterprises is an important factor that affects team
decision quality. Improving team fusion results from con-
tinuously developing the team. From the beginning, team
members are familiar with each other and jockey for po-
sition. After experiencing conflicts or disagreement, they
gradually reach consensus and establish norms, focusing on
efficiency and coordination and finally achieving integration
[36]. Hence, by encouraging TMTmembers to express their
own opinions and innovations, stimulating them to make
strategic decisions together, and granting them decision-
making power, they will be more willing to fully exercise
their own power. It is an effective solution to reduce
emotional conflict and create emotional fusion of TMT.

Organizations often experience friction and incompati-
bility [28]. (is is because SOEs and non-SOEs have different
corporate cultures and management styles, and, after inte-
gration, TMTs must deal with conflicting corporate manage-
ment philosophies and values [39]. (us, in the absence of
emotional fusion, personal incompatibilities may arise, which
can make the team atmosphere tense and hinder the dis-
semination of useful information for decision-making. (e
heterogeneous ownership of mixed enterprises creates a po-
tential emotional fracture zone that can create conflicts of
interest and affect decision-making quality [40]. Team cohe-
sion can reduce such friction. (us, emotional fusion among
TMTmembers in mixed enterprises can help resolve conflicts
and enhance team cohesion. (erefore, we propose the fol-
lowing hypothesis.

Hypothesis 3. Emotional fusionmediates the process of TMT
cognitive heterogeneity, influencing strategic decision quality.

3.3. Moderating Effect of Entrepreneurial Spirit.
Entrepreneurial spirit is the driving force of economic
growth, and efficiency improvements brought about by
innovation represent the optimal practice of

entrepreneurship [41]. According to Drucker [15], the es-
sence of the entrepreneurial spirit consists of targeted,
systematic organizational innovation that substantially im-
proves productivity and creates value by changing products
and services. Zhang [42] suggested that SOE managers are
not truly entrepreneurial due to the peculiarity of the
principal-agent relationship and the finiteness of the lia-
bilities they assume. However, in the mixed-enterprise
context, SOE managers must innovate to improve allocation
efficiency, participate in intense market competition, and
undertake market risks. In this sense, they too are entre-
preneurs characterized by innovative thinking [43]. (e
cultivation of an entrepreneurial spirit among the TMTs of
mixed-reform SOEs does not, therefore, contravene with the
form of enterprise ownership. Only when an enterprise is
managed by a TMT with a true entrepreneurial spirit can
various problems facing the organization be effectively
solved. Fritsch and Mueller [44] proposed three dimensions
of entrepreneurship—innovation, risk taking, and proactive
action—taking them as criteria for judging whether an in-
dividual or organization possesses an entrepreneurial spirit.
Several studies have adopted these criteria. Chen [45], for
example, added collective innovation, cognitive sharing, risk
sharing, and collaborative progress to the criteria for
assessing the entrepreneurial spirit of TMTs.

TMT members imbued with collective innovation will
actively identify innovative opportunities, collect informa-
tion, exchange opinions to deal with decision-making
problems, and gladly adopt democratic decision-making
practices. In making decisions, heterogeneous members can
scientifically evaluate the potential risks and rewards of
different decisions from different perspectives. Sharing
cognition can broaden the individual’s cognitive boundaries,
improve the overall cognitive level of the team, reduce pick-
up behavior, and provide sufficient information resources
for high-quality decision-making.

Mixed-ownership reform faces various uncertainties,
and risks can arise whenmembers consider decision-making
from their individual knowledge base, and heterogeneous
members might also have different risk preferences. How-
ever, a sense of risk sharing can promote integration between
risk-averse and risk-tolerant team members, helping to
reach consensus so they will not miss opportunities for
innovation. In addition, if TMTmembers are only willing to
work independently and lack coordination with other, even
with an innovative sense, the team ultimately lacks an en-
trepreneurial spirit. A cooperative and progressive entre-
preneurial spirit can enable the heterogeneous knowledge
and capacities of teammembers to work together, which will
improve the efficiency and quality of information process-
ing. (erefore, we propose the following hypothesis.

Hypothesis 4. Entrepreneurial spirit positively moderates
the effect of information integration on strategic decision
quality and moderates the mediating effect of information
integration.

Since TMT cognitive heterogeneity can create conflict,
collective innovation can consolidate team members’
strength to produce a centripetal force for the organization,
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thereby promoting decision-making. If teammembers lack a
spirit of collective innovation, individuals or subgroups may
jockey for position, destroying the harmonious atmosphere
and hindering integration. Cognitive sharing can help
eliminate information asymmetry, facilitate the heteroge-
neous cognition of decision-making problems, and enhance
close connections. In a complicated and changing context of
reform, decisions must be made based on a great deal of
fuzzy information. Risk sharing can alleviate the pressure on
team members to undertake risks independently, thus
avoiding a failure to innovate over fears of potential risks.
While heterogeneous TMTmembers will inevitably disagree,
the desire for collaborative progress can facilitate consensus,
avoid decision-making failure, and increase interdepen-
dence among members in the joint pursuit of goals.
(erefore, we propose the following hypothesis.

Hypothesis 5. Entrepreneurial spirit positively moderates
the effect of emotional fusion on strategic decision quality
and moderates the mediation effect of emotional fusion.

Figure 1 shows the theoretical framework of the study.

4. Method

4.1. Research Objects and the Survey. (ree commercial
companies in Shanghai, one of the most developed regions
of mixed-ownership enterprises in China, were selected for
in-depth interviews, and a questionnaire was designed based
on the literature and interview results. A total of 160 mixed-
ownership enterprises (state-owned, private, and foreign
cross-owned enterprises) in eight provinces and cities
(Shanghai, Jiangsu, Zhejiang, Guangdong, Beijing, Hei-
longjiang, Inner Mongolia, and Xinjiang) were selected for
the survey. (e survey was conducted in two ways: (1) MBA
students delivered questionnaires to TMTs and collected and
returned the completed surveys, and (2) questionnaires were
sent via e-mail or post, relying on management consul-
tancies to contact the relevant people. (e objects of the
questionnaire were TMT members involved in decision-
making within an enterprise. Each TMTmember of the 160
enterprises had one questionnaire. In total, 1,249 ques-
tionnaires were distributed, and 906 were collected. Ques-
tionnaires from those with incomplete data were eliminated.
Finally, 727 valid questionnaires from 107 enterprises were
collected (effective recovery rate of questionnaires: 68.8%).
Respondents below 30 years of age accounted for 0.4%;
29.7% were 31–40 years old; 53.8% were 41–50 years old; and
16.1% were 51 years old or older. Meanwhile, 8.8% had some
college or no college; 44.7% had an undergraduate educa-
tion; and 46.5% had a master’s degree or above. Finally,
74.6% had been in their position for less than five years,
while 25.4% had held their position for more than five years.

4.2. Measurement Tools. All items used the seven-point
Likert scale (1� “completely disagree” and 7� “completely
agree”). (eir details are given in the Appendix.

Based on Zhao et al.’s work [46], cognitive heterogeneity
was measured in three dimensions: enterprise development

route, competitive advantage, and scheme implementation,
such as the item “Long-term enterprise development routes
are not unified within the team.” Cronbach’s α coefficient
was 0.847.

Team fusion wasmainly measured in the two dimensions
of information integration and emotional fusion. (e
measurement of information integration referred to the
questionnaire proposed by Simsek et al. [47]. (ere were
three items, such as “Team members often communicate
their different opinions on decision-making problems.” In
our study, Cronbach’s α coefficient was 0.804. (e mea-
surement of emotional fusion referred to Ge’s [32] ques-
tionnaire for measuring emotional trust and conflict
management. (ere were three items, such as “Team
members can share freely their ideas, feelings, and expec-
tations to create a good sharing atmosphere.” Cronbach’s α
coefficient was 0.817.

(e measurement of entrepreneurial spirit referred to
Chen and Hao’s work [16] and included the four dimensions
of collective innovation, cognition sharing, risk sharing, and
collaborative progress. (ere were eight items, such as “Each
member is willing to acquire resources in multiple ways to
form innovative decision-making schemes.” Cronbach’s α
coefficient was 0.829.

(emeasurement of strategic decision quality referred to
the questionnaire designed by Huang et al. [48] to define the
high-quality development of SOEs and included the two
dimensions of resource allocation efficiency and innova-
tiveness. It had three items, such as “(e team’s decision-
making scheme has positive effects for the enterprise to
improve resource allocation efficiency.” Cronbach’s α co-
efficient was 0.792.

(e control variables included the members of the TMT
as well as age, education, and tenure. (e values for edu-
cation were as follows: 1� some college or less;
2� undergraduate degree; and 3�master’s degree or above.

Amos 24.0 and SPSS 25.0 were used for statistical
analysis.

5. Results

5.1. Confirmatory Factor Analysis and Validity Test.
Confirmatory factor analysis in AMOS tested the validity of
the five variables (i.e., cognitive heterogeneity, information
integration, team fusion, entrepreneurial spirit, and strategic
decision quality). Table 1 indicates that all fit indexes of the

Team fusion

Cognitive 
heterogeneity

Entrepreneurial spirit

Decision quality

Information
integration

Emotion fusion

Figure 1: (eoretical framework of the study.
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five-factor model are ideal (χ2/df� 1.543, RMSEA� 0.037,
IFI� 0.984, CFI� 0.984, and TLI� 0.979). (e fit coefficients
are better than those of the other models in the table, in-
dicating that the variables have better discriminate validity.

5.1.1. Aggregation Test. To check whether the measurement
results of the individual variables could aggregate to the team
level, we adopted the intrateam consistency coefficient Rwg
and the interteam diversity factors ICC(1) and ICC(2).
Table 2 shows that all the five variables satisfied the ag-
gregation standards of Rwg> 0.7, ICC(1)> 0.05, and ICC(2)
> 0.5, indicating that the individual data of the five variables
could aggregate to the team level for statistical analysis.

Since self-report questionnaires and single-source data
can lead to common-method variance, Harman’s single-
factor test was adopted. Twenty terms were placed at the
same time in one exploratory factor analysis. (e variance
explanation rate of the first common factor extracted from
the analysis results of unrotated factors was 32.252%, which
is below 40%, indicating that the influence of common-
source deviation on the data was within the acceptable scope.

5.1.2. Descriptive Statistical Analysis and Correlation
Analysis. Table 3 shows that strategic decision quality
(r� 0.282, p< 0.01), information integration (r� 0.277,
p< 0.01), and emotional fusion (r� 0.163, p< 0.01) were
significantly positively correlated with cognitive heteroge-
neity. Information integration (r� 0.326, p< 0.01) and
emotional fusion (r� 0.352, p< 0.01) were significantly
positively correlated with strategic decision quality.

5.1.3. Test Results for the Hypotheses. Hierarchical regression
was used to test the hypotheses; Table 4 shows the results. As
can be seen from Model 1 and Model 2, the independent
variable cognitive heterogeneity had a significant positive
correlation with the mediating variable information inte-
gration (β� 0.78, p< 0.01) and emotional fusion (β� 0.275,
p< 0.001). Model 3 shows that the independent variable
cognitive heterogeneity has a significant positive correlation
with the dependent variable strategic decision quality
(β� 0.265, p< 0.001); thus, Hypothesis 1 is supported. From
Model 4, we see that the mediating variables information
integration (β� 0.223, p< 0.001) and emotional fusion
(β� 0.240, p< 0.001) have significant positive correlations
with the dependent variable, strategic decision quality. After
adding the mediating variable, the positive influence of
cognitive heterogeneity on strategic decision quality is still

significant (β� 0.161, p< 0.001) but weaker. It can thus be
seen that information integration and emotional fusion have
partial mediating effects between cognitive heterogeneity
and strategic decision quality. FromModel 5, we see that the
interactive term between entrepreneurial spirit and infor-
mation (β� 0.189, p< 0.05), emotional fusion (β� 0. 151,
p< 0.05), and strategic decision quality is positively
correlated.

To further verify the mediating effects of information
integration and emotional fusion and the regulating func-
tion of entrepreneurial spirit, we adopted the deviation-
corrected percentile bootstrap method, as recommended by
Fang et al. [49]. PROCESS 3.1 in SPSS was used to analyze
the mediation model, the regulation model, and the com-
bined model. A total of 5,000 bootstrapped samples were
used, and the confidence interval result was 95%. Table 5
displays the results of bootstrapping analysis for the me-
diating effects. (e indirect effects of cognitive heterogeneity
on strategic decision quality through information integra-
tion and emotional fusion were 0.061 and 0.043, respectively;
the total indirect effect was 0.104; and the direct effect was
0.161. Since 0 is not included in the confidence interval, the
mediation relations were all significant, and some showed
mediating effects. (us, Hypotheses 2 and 3 are supported:
information integration and emotional fusion have medi-
ating effects between cognitive heterogeneity and strategic
decision quality.

To verify the adjusted mediating effect, the indirect effect
of the variable under different values was directly obtained
through the process operation. (is automatically operates
different values by reducing one standard deviation and
adding one standard deviation based on the mean value of
the moderating variable (entrepreneurial spirit) to form the
low and high groups. Table 6 shows that when entrepre-
neurial spirit is weak, the indirect effect of cognitive het-
erogeneity on strategic decision quality through information
integration is 0.018. Zero is included in the confidence in-
terval, indicating that when entrepreneurial spirit is weak,
the indirect effect of cognitive heterogeneity on strategic
decision quality through information integration is not
significant. When entrepreneurial spirit is strong, the in-
direct effect of cognitive heterogeneity on strategic decision
quality through information integration is 0.081. Zero is not
included in the confidence interval, indicating that when
entrepreneurial spirit is strong, the indirect effect of cog-
nitive heterogeneity on strategic decision quality through
information integration is significant. In addition, as seen in
the adjusted coefficient of the mediating effect, the effect
value is 0.052 (confidence interval [0.013, 0.096]). Zero is not

Table 1: Confirmatory factor analysis.

Fit indexes χ2/df RMSEA TLI CFI IFI
Five-factor model CH; II; EF; ES; DQ 1.543 0.037 0.979 0.984 0.984
Four-factor model CH; II + EF; ES; DQ 5.612 0.091 0.853 0.876 0.876
(ree-factor model CH; II + EF +ES; DQ 8.608 0.137 0.705 0.766 0.767
Two-factor model CH+ II + EF +ES; DQ 13.691 0.177 0.508 0.597 0.597
One-factor model CH+ II + EF +ES +DQ 17.691 0.203 0.353 0.461 0.462
Notes: CH is cognitive heterogeneity; II is information integration; EF is emotional fusion; ES is entrepreneurial spirit; DQ is strategic decision quality.
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included in the confidence interval, indicating that entre-
preneurial spirit has an adjusted mediating effect in the path
of cognitive heterogeneity influencing strategic decision
quality through information integration; thus, Hypothesis 4
is supported.

When entrepreneurial spirit is weak, the indirect effect of
cognitive heterogeneity on strategic decision quality through
emotional fusion is 0.016. Zero is included in the confidence

interval, indicating that when entrepreneurial spirit is weak,
the indirect effect of cognitive heterogeneity on strategic
decision quality through emotional fusion is not significant.
When entrepreneurial spirit is strong, the indirect effect of
cognitive heterogeneity on strategic decision quality through
emotional fusion is 0.048. Zero is not included in the
confidence interval, indicating that when entrepreneurial
spirit is strong, the indirect effect of cognitive heterogeneity

Table 2: Aggregation test.

Variables Rwg ICC (1) ICC (2)
Cognitive heterogeneity 0.801 0.491 0.870
Information integration 0.798 0.387 0.815
Emotional fusion 0.832 0.479 0.865
Entrepreneurial spirit 0.796 0.432 0.753
Strategic decision quality 0.757 0.488 0.869
Common-method variance test.

Table 3: Standard deviations, mean values, and correlation coefficients of the variables.

Mean value Standard deviation 1 2 3 4 5 6 7 8
(1) Team members 6.793 1.841
(2) Age 43.580 5.627 −0.027
(3) Education 2.377 0.643 0.005 0.051
(4) Tenure 3.200 1.186 0.155∗∗ −0.046 0.065
(5) Cognitive heterogeneity 4.994 1.096 0.102 −0.055 0.064 0.049
(6) Information integration 4.732 1.089 0.025 0.060 0.081 0.033 0.277∗∗
(7) Emotional fusion 4.452 1.246 −0.011 −0.003 0.091 0.136∗ 0.163∗∗ 0.222∗∗
(8) Entrepreneurial spirit 4.679 1.132 0.280 0.419 0.383 0.265 0.121∗ 0.257∗∗ 0.358∗∗
(9) Strategic decision quality 4.527 1.136 0.237∗∗ −0.013 0.151∗∗ 0.164∗∗ 0.282∗∗ 0.326∗∗ 0.352∗∗ 0.348∗∗

Note: ∗p< 0.05; ∗∗p< 0.01; ∗∗∗p< 0.001.

Table 4: Results of hierarchical regression analysis.

Dependent variables Information integration Emotional fusion Strategic decision quality
Model 1 Model 2 Model 3 Model 4 Model 5

Team scale −0.028 0.002 0.102 0.109 0.112∗∗∗
Age 0.001 0.012 0.002 −0.001 −0.002
Education 0.135 0.094 0.206 0.153 0.161∗
Term 0.130∗ −0.008 0.106 0.076 0.071
Cognitive heterogeneity 0.178∗∗ 0.275∗∗∗ 0.265∗∗∗ 0.161∗∗∗ 0.175∗∗∗
Information integration 0.223∗∗∗ 0.180∗∗∗
Emotional fusion 0.240∗∗∗ 0.180∗∗∗
Entrepreneurial spirit 0.308∗∗∗
Information integration× entrepreneurial spirit 0.189∗
Emotional fusion× entrepreneurial spirit 0.151∗
R2 0.048 0.084 0.140 0.267 0.334
F 4.013∗ 7.366∗∗∗ 12.970∗∗∗ 20.695∗∗∗ 19.813∗∗∗

Note: N� 727; ∗p< 0.05; ∗∗p< 0.01; ∗∗∗p< 0.001.

Table 5: Bootstrapping analysis results of the mediating effects.

Effect Effect BootSE BootLLCI BootULCI
Total effect: cognitive heterogeneity⟶ strategic decision quality 0.265 0.048 0.170 0.360
Direct effect: cognitive heterogeneity⟶ strategic decision quality 0.161 0.047 0.069 0.253
Total indirect effect 0.104 0.021 0.066 0.148
Indirect effect of information integration 0.061 0.015 0.033 0.093
Indirect effect of emotional fusion 0.043 0.015 0.015 0.075
Difference comparison of indirect effects −0.019 0.023 −0.062 0.025
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on strategic decision quality through emotional fusion is
significant. In addition, as seen in the adjusted mediating
coefficient, the effect value is 0.027. Zero is not included in
the confidence interval, indicating that entrepreneurial spirit
has an adjusted mediating effect in the path of cognitive
heterogeneity influencing strategic decision quality through
emotional fusion; thus, Hypothesis 5 is confirmed.

To more intuitively demonstrate the mediating effects of
entrepreneurial spirit, we plot them in Figures 2 and 3, where
the slopes with strong entrepreneurial spirit are steeper than
those with weak entrepreneurial spirit. (is suggests that the
stronger the entrepreneurial spirit, the larger the increase in
strategic decision quality caused by TMT information in-
tegration and emotional fusion.

6. Conclusion

Based on the data from 107 Chinese enterprises, this paper
tested the effects of TMTcognitive heterogeneity on strategic
decision quality in mixed enterprises, along with the team
fusion’s mediating function under the moderation of en-
trepreneurship. (e following conclusions are obtained:

(i) TMT cognitive heterogeneity had a significant
positive effect on strategic decision quality. (at is,
given mixed-ownership reform, cognitive hetero-
geneity can enhance TMTs’ strategic decision
quality on sustainability.

(ii) Team fusion with information integration and
emotional fusion had a mediating effect between
TMT cognitive heterogeneity and strategic decision
quality.

(iii) Entrepreneurial spirit positively impacted the re-
lationship between information integration, emo-
tional fusion, and strategic decision quality. (e
stronger the entrepreneurial spirit, the greater the
influence of information integration and emotional
fusion on strategic decision quality.

7. Discussion

7.1. 6eoretical Significance. (is paper discusses the prac-
tical problem of how to integrate a decision-making team to
improve the quality of their strategic decision-making for

sustainability. It addresses the research gap in the literature
focusing only on share design and other institutional ar-
rangements. Moreover, it provides a theoretical basis for
solving the problem of “mixed but not fusion.” Based on
upper echelon theory, this paper explored the effect of TMT
cognitive heterogeneity on strategic decision quality. (is
work also examined the mediating effect of TMT entre-
preneurial spirit; its theoretical significance is as follows.

First, based on Huang et al.’s work [48], the measure-
ment dimensions of strategic decision quality were designed,
including resource allocation efficiency and decision-mak-
ing innovativeness. (e empirical results are inconsistent

Table 6: Analysis of moderate mediating effect.

Indirect effect Entrepreneurial
spirit Effect BootSE BootLLCI BootULCI

Cognitive heterogeneity⟶ information integration⟶ strategic decision
quality

−1SD 0.018 0.016 −0.014 0.051
SD 0.049 0.014 0.024 0.079
1SD 0.081 0.021 0.042 0.124

Moderated
mediation 0.052 0.021 0.013 0.096

Cognitive heterogeneity⟶ emotional fusion⟶ strategic decision
quality

−1SD 0.016 0.012 −0.005 0.043
SD 0.032 0.012 0.010 0.058
1SD 0.048 0.018 0.017 0.087

Moderated
mediation 0.027 0.015 0.002 0.062

Low information
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Figure 2: Moderating effect of information integration.
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Figure 3: Moderating effect of emotional fusion.
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with Olson et al. [11] who found that cognitive heterogeneity
was negatively correlated with team’s decision-making
performance. In our study, TMTcognitive heterogeneity not
only positively correlated with strategic decision quality but
also supported innovative decision-making. Given China’s
mixed-ownership reform, the stronger the TMT cognitive
heterogeneity is, the more helpful it is for processing di-
versified, fuzzy information and identifying new opportu-
nities from it, thereby supporting strategic decision-making
in a complicated, changing environment.

Second, based on the concept of team fusion under the
logic of “characteristic–process–result,” the behavioral and
psychological dimensions of TMT fusion were defined, and
their mediating effects between TMTcognitive heterogeneity
and strategic decision quality were examined. In addition,
themediating mechanism of TMTcognitive heterogeneity in
strategic decision quality through information integration
and emotional fusion was revealed. (is expands our un-
derstanding of the black box of integration given China’s
mixed-ownership reform.

(ird, this paper expanded research on entrepreneurial
spirit from the individual level to the team level, enriching
research on TMT entrepreneurship. Despite the consider-
able interest in entrepreneurial spirit, theoretical studies of
TMT entrepreneurial spirit are lacking, especially whether
the managers of SOEs can be considered entrepreneurs. Our
study supports Wang and Xu [28] in that SOE managers are
entrepreneurs with entrepreneurial spirit. Moreover, fol-
lowing Chen and Hao [16], our study found that the en-
trepreneurial spirit of collective innovation, cognition
sharing, risk sharing, and collaborative progress can
strengthen the positive effects of TMT fusion on strategic
decision quality.

7.2. Implications for Sustainability. Our study has the fol-
lowing implications for sustainable development. First, the
mixed-ownership reform of Chinese enterprises is an im-
portant measure to integrate resources and realize the
sustainable development. TMT’s heterogeneous cognition of
sustainable development should consider the dual objectives
of economic interests and environmental responsibility.
Under the mixed-ownership reform, SOE TMTs should
reallocate and integrate resources related to sustainability.
Decision-making to achieve low-carbon development is a
complex process. In the face of the need for environment-
friendly operations, TMT cognitive heterogeneity can help
TMTs collect more comprehensive information from di-
versified viewpoints and deepen their understanding of
decision problems, which can support innovative, high-
quality decision-making. Second, TMTs organize and co-
ordinate the sustainable development of enterprises, and
whether mixed-ownership reform succeeds depends on
whether TMT members can effectively integrate to achieve
win-win cooperation. Information integration and emo-
tional fusion are effective ways to achieve team fusion. On
the one hand, strengthening information exchange and
cognition sharing within the team can integrate diverse
viewpoints into comprehensive thinking about decision-

making problems, which can avoid decision failures caused
by a lack of environmental perspectives. On the other hand,
TMT cognitive heterogeneity will inevitably cause dis-
agreements about low-carbon development, making it
necessary to resolve conflicts through active communication
and interaction, forge a harmonious working atmosphere,
promote emotional fusion, enhance team cohesion, and
stimulate members to make high-level contributions to the
team. (ird, it is important to cultivate TMTs’ entrepre-
neurial spirit, especially among team members who repre-
sent state-owned capital. (e entrepreneurial spirit of SOE
managers is relatively weak, mainly because of the fear of risk
and insufficient motivation. In addition, it is necessary to
improve the environmental awareness of the managers of
non-SOEs and promote the idea of gaining competitive
advantages through green innovation and low-carbon
strategy. With the mixed-ownership reform, emphasis
should be placed on stimulating the TMT entrepreneurial
spirit based on collective innovation, cognition sharing, risk
sharing, and collaborative progress. In this way, mixed-
ownership enterprises can develop under high-quality low-
carbon strategies in sustainable practices.

7.3. Limitations and Future Research. (is paper has some
limitations. First, because of the difficulty of collecting TMT
data in the psychological dimension, a vertical research
design was not adopted. Cross-sectional data have some
defects, and it is possible that the deduced causality had the
opposite causal relationship. Future research should conduct
longitudinal analysis to improve the results. Second, al-
though the scales used in this paper were based on the
literature, as well as discussions with experts and TMT
members, there are still some measurement limitations. For
example, the specificity of TMT cognition in mixed-own-
ership enterprises was not mentioned. As such, future re-
search should develop high-quality scales. In addition, the
sample size in this paper was not large, thus limiting uni-
versality and representativeness. Also, this research can be
extended and enriched by directly addressing corporate
social responsibility [50] or focusing on more specific de-
cision scenarios such as dual-channel supply chains [51].

Appendix

Cognitive Heterogeneity

(1) Long-term enterprise development routes are not
unified within the team

(2) (ere are different opinions on how tomaintain the
maximum competitive advantages of the enterprise
within the team

(3) (ere are frequent disputes over the implementa-
tion scheme of enterprise strategies within the team

Information Integration

(1) Team members often communicate their different
opinions on decision-making problems

(2) Team members often raise creative innovation
schemes and actively discuss them
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(3) Team members often communicate how the in-
formation they have collected affects the other
members’ work

Emotional Fusion

(1) Teammembers can freely share their ideas, feelings,
and expectations to create a good sharing
atmosphere

(2) Teammembers can share the difficulties they face in
work and life with other members, who can express
their concerns and make constructive suggestions

(3) When faced with conflicts among team members,
they can seek the solution most favorable to the
group

Entrepreneurial Spirit

(1) Each member is willing to acquire resources by
multiple means to form innovative decision-mak-
ing schemes

(2) (e team likes to perfect solutions based on col-
lective wisdom

(3) Members possess new knowledge that is required
for decision-making and are willing to share it with
other team members

(4) Members have new ideas about problems under
discussion and are willing to share them with the
team

(5) (e team members are willing to deeply discuss the
costs and revenues of new projects

(6) (e team members will not find fault with each
other if the expected revenue of the project is not
achieved

(7) Members are sensitive to dynamic changes in the
external environment and are good at identifying
changes and opportunities

(8) Members unanimously agree to pursue excellent
standards

Strategic Decision Quality

(1) (e team’s decision-making scheme has positive
effects for the enterprise for improving resource
allocation efficiency

(2) (e team’s decision-making scheme is innovative
and can improve the enterprise’s way of creating
value

(3) (e team’s decision-making represents a forward-
looking strategy based on changes in the external
macroenvironment and the latest developments in
the industry or field
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