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[ Abstract] Government support is the main cause of promoting sustainable entrepreneurship, and green
system is associated with improvisation. Therefore, using a sample of 201 senior students from 30 teams in Guizhou
Province, China, the relationship between the green development system and senior student teams’ sustainable
entrepreneurial improvisation, the mediating effect of social mindfulness, and the facilitating effect of resilient
leadership were investigated. The results confirm for the first time that green development system is positively
related to senior student teams’ sustainable entrepreneurial improvisation in Guizhou Province, China; that social
mindfulness has a partial mediating effect; that resilient leadership is able to promote the relationship between green
development system and senior student teams’ sustainable entrepreneurial improvisation; and that resilient
leadership is not able to promote the relationship between social mindfulness and senior student teams’ sustainable
entrepreneurial improvisation. This suggests that entrepreneurial teams of senior students in Guizhou Province needs
not only a sound green entrepreneurial environment, but also a combination of positive attitudes and adaptive
abilities with the goodness traits on the part of team leaders to adequately promote their behaviors of responding to
unexpected events instantly in the process of sustainable entrepreneurship.
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1 Formulation of the research question

Xie et al. (2023), Xu and Cui (2022), and Wu et al. (2023 ) pointed out that entrepreneurial
improvisation is a key factor in the development of start—ups. However, Xiong (2022) emphasized that acquiring
entrepreneurial improvisation is extremely difficult. Comparatively, Shi and Yang (2021), Sun et al. (2019),
and Ni and Han (2023) noted that organizations can establish a well-developed long—term development system to
structure and advance the development of entrepreneurial improvisation. However, Flaminiano (2024 ), Fuliz and
Hmieleski (2021), and Zarooni (2021) noted that entrepreneurial improvisation research has been conducted
mainly on entrepreneurs and employees of start—ups. At the same time, Falloji and Nuiami (2024 ), and Liu et al.

(2023) emphasized that entrepreneurial improvisation is a complex performance and the variability in the level that
1



2024 No. 12 (Gen. No.12) Vol. 1 Educational Science Literature ISSN: 2958-373X

each individual possesses is very high. Therefore, Xiong (2022) argued that it is difficult for individuals to grow
entrepreneurial improvisation in SMEs in China. Meanwhile, Chen (2022), Guo (2022), Li (2022), Li
(2023), Lu (2022), Shen et al. (2023), and Zhao and Wang (2022) emphasized that, for most of the small
firms in China, they do not have the resources to support the long—term growth of improvisation behaviors of their
employees, and they want the employees to be able to fully utilize their talents immediately after joining the
company. As Ye and Mai (2018) stated, the inexperience of start—ups leads to a high incidence of improvisational
behaviors that are inefficient or result in a waste of resources during the start—up process. At the same time, Ma et
al. (2021) emphasized that improvisation is a spontaneous behavior that deviates from plans or practices and is
often guided by the actors’ intuition, with a high degree of uncertainty about its outcome. Therefore, there are
obvious shortcomings and distortions in previous studies. On the other hand, Aga (2023 ), Mico and Cungu
(2023 ), and Setiawan and Basri (2023 ) stated that for students, it is the schools’ education about
entrepreneurship and related elements that are the key to their growth. Thus, Balachandra (2019), Barbosa and
Davel (2022), Djatmika and Rahayu (2021), Hamburg (2021), and Willemsen et al. (2021) emphasized that
entrepreneurship education in higher education can enable students to learn and acquire improvement through
specialized training.

On the other hand, Chaudhary et al. (2023), Holzmann and Gregori (2023 ), and Sreenivasan and Suresh
(2023 ) suggested that there is a global need for sustainable development. As a result, Chen et al. (2023),
Larsen and Bogers (2014) , and Murtaza et al. (2024 ) stated that traditional entrepreneurial improvisation is no
longer sufficient to meet the entrepreneurial needs of China, and indeed developing countries. As stated by Emon
and Kha (2023 ), Shabbir (2023), and Usman et al. (2024 ), the future of entrepreneurship is focused on
sustainable growth. Therefore, there is an urgent need to incorporate sustainable elements, develop new theories,
and identify the antecedent and process factors that influence it to fit and drive the future global economy.

2 Introduction

Carvalho (2023), Jarboui and Alrikabi (2023), and Mafimisebi et al. (2023) pointed out that the difficulty
of accessing resources for start—ups often constrains improvisation in the face of shocks brought about by uncertain
environments, making it difficult for them to quickly seize turnaround opportunities. Furthermore, Feng and Chen
(2024), Sischarenco (2023), and Wu et al. (2023) emphasized that improvisation is crucial for start—ups as a
key strategy for new firms to respond effectively to unexpected events. Thus, Akhtar and Mohamad (2024 ),
Hadida and Odiase (2024 ), Masaityté and Juréniené (2023 ) stated that the importance of improvisation behaviors
for the survival and development of start—ups has become more pronounced and that the question of whether and
how start—up teams can effectively carry out entrepreneurial improvisation has come into focus.

Furthermore, the studies of Souchon et al. (2016), and Shabbir et al. (2021) showed that environmental
turbulence is associated with entrepreneurial improvisation. Furthermore, the studies of Liu et al. (2023), and
Vera and Crossan (2023 ) also confirmed that leadership, personality, and traits are strongly linked to
improvisation. However, it is not clear how green development system relates to senior student teams’ sustainable
entrepreneurial improvisation and whether the relationship is influenced by social mindfulness and resilient
leadership.

On the other hand, Adenutsi (2023), Arejioghe et al. (2023), Nor (2024 ), Ipinnaiye and Olaniyan
(2023), Setiawan et al. (2023), Si et al. (2020), and Zhang et al. (2023) noted that how to reduce poverty
through entrepreneurship is a global focus and an important interdisciplinary research question. In addition, He et

al. (2022), Hong et al. (2022), and Tian et al. (2021) pointed out that Guizhou Province used to be an
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extremely poor region, and although it has made some achievements in poverty reduction in recent years, it is still
in the lower middle class compared to the economic level of other provinces. Therefore, Huang and Wang (2022) ,
Liu and Hong (2022), and Pu (2023) argued that how to revitalize the future economy of Guizhou Province,
China is a key issue. In addition, Liu and Xiao (2021), Luo (2022), and Zhao et al. (2022) emphasized that
entrepreneurship education in higher vocational schools is not good, students’ entrepreneurial ability and skills are
insufficient, and their mentality is not good in Guizhou Province, China, etc. , and that there is an urgent need to
explore ways to improve the cultivation of core entrepreneurship abilities among senior students, to promote the
future of entrepreneurship in the local area.

Therefore, the purpose of this study is to investigate the relationship between green development system and
senior student teams’ sustainable entrepreneurial improvisation in Guizhou Province, China, as well as the
mediating role of social mindfulness and the facilitating effect of resilient leadership, to identify the main factors and
the mediating and facilitating mechanisms that influence senior student teams’ sustainable entrepreneurial
improvisation in Guizhou Province, China.

3 Literature review and hypothesis development

3.1 Sustainable entrepreneurial improvisation

Traditionally, Cunha et al. (1999) defined entrepreneurial improvisation as the behavior of an entrepreneurial
team to react spontaneously and immediately to unexpected events by integrating existing cognitions, emotions, and
resources. With the need for sustainable development, sustainable entrepreneurial improvisation has emerged.
Therefore, this study defines it as the behavior of a sustainable entrepreneurial team that reacts spontaneously and
instantly to unexpected events by integrating existing cognitions, emotions, and resources.

3.2 Green development system and senior student teams’ sustainable entrepreneurial improvisation

According to Li et al. (2019), green development system is a combination of regulatory, normative, and
cognitive elements designed to promote overall ecological, economic, and social improvements. In addition,
sustainable entrepreneurship improvisation is described as the behavior of sustainable entrepreneurship teams to
react spontaneously and instantly to unexpected events by integrating existing cognitions, emotions, and resources.
On the other hand, the studies of Souchon et al. (2016), and Shabbir et al. (2021) showed that environmental
turbulence is negatively related to entrepreneurial improvisation. On the contrary, the study of Jia et al. (2023)
also found that error management climate is positively related to entrepreneurial improvisation. As stated by Hu
(2018), environmental factors are the main factors affecting entrepreneurial improvisation. Meanwhile, Ma et al.
(2021) emphasized that it is important to get external support during the creation of a new business, making it
survive better in the market. This is because a well —developed external green entrepreneurship system allows
sustainable entrepreneurial teams to access technological, financial, and conservation support more easily, which
increases the teams’ belief in sustainable entrepreneurship, and in turn helps them to better cope with the
behaviors of reacting to unexpected events when they occur. Hence the hypothesis .

H1: Green development system positively affects senior student teams ’ sustainable entrepreneurial
improvisation.

3.3 The mediating role played by social mindfulness

Tian et al. (2020) described social mindfulness as a good trait of an individual to perceive the state of others,
respect each other’s choices, and be willing to make concessions in interpersonal situations. Abubakar et al.
(2023), and Xie et al. (2018) found that entrepreneurship policies and education are related to students’ traits.

In addition, Dou et al. (2018a) found that social kindness is associated with cooperative behavior. Also, Dou et
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al.’s study (2018b) found that social mindfulness has a facilitating effect in interpersonal interaction and
cooperation. Therefore, this study argues that diverse external resource support can awaken individuals’ good traits
and make them more humble through social mindfulness, which can help to increase the trust of sustainable
entrepreneurship team members, reduce their psychological defenses, and ultimately further enhance senior student
teams’ sustainable entrepreneurial improvisation. Hence the hypothesis;

H2: Social mindfulness has a positive mediating effect between green development system and senior student
teams’ sustainable entrepreneurial improvisation.

3.4 The moderating role played by resilient leadership

Ferrer and Caridad (2017) stated that resilient leadership means that the leader possesses a positive attitude
and the ability to adapt to the environment, and can adapt quickly to adversity and adopt effective coping strategies
to get out of it and bounce back from it, and develop responsible and resilient individuals through traits such as
clear thinking, drive to succeed, inspiration, influence, self —learning ability, and empathy. Furthermore,
Korzynski (2013) found that online environments are positively correlated with leadership. On the other hand, Su
et al. (2022) suggested that leadership is a key mechanism for facilitating improvisation. As stated by Giustiniano
et al. (2020), Lin and Liao (2020), and Shelton et al. (2022), resilient leadership plays a key role in
spreading resilience and finding a balance between reacting and adapting, conveying confidence to others, exerting
influence, allowing recipients to perceive resilience, being inspired and motivated to cope with shocks, helping
individuals to become more resilient, transforming stress and shocks into new energy, and helping individuals and
organizations to successfully cope with adversity or challenges and grow. Thus, the interaction of green development
system and resilient leadership can further reduce the hindrances of entrepreneurial teams and activate the passion
and trust of members, which will ultimately drive their behaviors to cope with unexpected events instantly in the
process of sustainable entrepreneurship. Hence the hypothesis;

H3. Resilient leadership has a positive moderating effect between green development system and senior student
teams’ sustainable entrepreneurial improvisation.

Zhang et al. (2021) found that social mindfulness traits are positively correlated with resilient leadership. In
addition, Gerpott et al. (2020), Dou et al. (2018a), and Doesum et al. (2020) stated that social kindness in
the interpersonal interaction builds intimacy and trust and enhances the tendency to share knowledge. On the other
hand, Ma et al. (2021), and Su et al. (2022) suggested that leadership is a central mechanism for facilitating
improvisation. Dorsum et al. (2022), Sajjad and Shahbaz (2020), and Wang et al. (2023) argued that this is
due to the respect and sense of freedom that the team members feel during the interpersonal interaction, which also
enhances their tendency to share knowledge. A sense of freedom also improves their actions towards sustainable
development, which will drive the entrepreneurial teams to respond instantly to unexpected events in the sustainable
entrepreneurship process. Therefore, the interaction of social mindfulness and resilient leadership can build
intimacy and trust for entrepreneurial teams and promote their knowledge sharing, which will stimulate their
creativity and cohesion, and ultimately drive their behaviors in responding to unexpected events instantly in the
process of sustainable entrepreneurship.

H4 . Resilient leadership has a positive moderating effect between social mindfulness and senior student teams’
sustainable entrepreneurial improvisation.

4 Methodology

4.1 Research framework

Construct the framework based on the hypotheses, as shown in Figure 1 below:
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Figure 1. Depiction of the study’s framework

4.2 Samples and procedures

The survey was conducted from March to May 2024, using purposive sampling. 30 teams of senior students in
Guizhou Province, China were selected as samples. An electronic questionnaire was used to investigate their
perceptions of green development system, social mindfulness, resilient leadership, and sustainable entrepreneurship
improvisation. The final valid samples are 201 (validity rate 80.4% ). All of them were e—commerce students and
were practicing green entrepreneurship projects in a digital environment.

4.3 Measures

Green development system scale: adapted from Li et al.’s (2019) instrument, divided into system and norm
for green development, 2 factors with 7 items ( SRMR =0.05). Example: Guizhou provincial government has
policies to support the development of green talents.

Social mindfulness scale: designed by Tian et al. (2021), divided into kindness and respect (a=0.70),
modesty and respectfulness (o =0.78), tolerance and understanding (o =0.75), and positivity and openness
(a=0.72), 4 factors with 17 items.

Resilient leadership scale: designed by Zhan et al. (2023), divided into “An xin ding zhi” and *“Quan da
tong bian” | 2 factors with 8 items (a=0.927).

Sustainable entrepreneurship improvisation scale ; adapted from Vera and Crossan’s (2015) instrument (o=0.943),
with the addition of sustainable elements, 1 factor with 7 items (SRMR =0.04). Example: my team can handle
unexpected events on the spot during sustainable entrepreneurship.

The questionnaire is measured in a 5—equal method, with gender, number of team members, whether they are
from Guizhou Province, and whether they are ethnic minorities as demographic variables.

S Results

5.1 Distribution of population characteristics

Female students are the most prevalent in the sample, accounting for about 92. 54% . This is because these
students are implementing their entrepreneurship in a digital environment, which requires hosting marketing
campaigns and interacting with customers on online platforms. As a result, the number of female students is much
higher than that of male students, whereas male students are mostly involved in supportive work such as
photography and scene—setting. The number of the team is the most in the range of 3—5 students, accounting for
about 83. 08% . The majority of the students are from Guizhou Province, accounting for about 62. 19% . The

majority of the students are ethnic minorities, accounting for about 69. 15% (as shown in Table 1).
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Table 1. Distribution of population characteristics

Background variables Category N %0
Male 15 7.46
Gender
Female 186 92.54
3-5 167 83.08
Number of team members 6-8 31 15.42
9 or more 3 1.49
Yes 125 62.19
Whether they are from Guizhou Province
No 76 37.81
Yes 139 69. 15
Whether they are ethnic minorities
No 62 30. 85

Note: N=201.
5.2 Model fit
The model fit shows a good match with SRMR =0. 05 (as shown in Table 2).

Table 2. Root mean square error

Initial sample Mean 95% 99%
Saturated model 0.05 0. 037 0. 039 0. 040
Estimated model 0.05 0.037 0. 039 0. 040

Note; = =p<0. 05.

5.3 Correlation analysis
The correlation matrix (as shown in Table 3) shows that green development system is positively correlated with

senior student teams’ sustainable entrepreneurial improvisation ( 3 =0. 544 #%% p<0.001), and hypothesis Hl is

valid.

Table 3. Narrative and correlation coefficient matrix

Variables M SD 1 2 3 4
1. Green development system 3.570  0.783 0. 766

2. Social mindfulness 3.560  0.990  0.533 sk 0.823

3. Resilient leadership 3.572 0.792  0.132skk 0. 498 s 0.724

4. Senior student teams’ sustainable 3 641 0. 840 0. 544 s 0,521 s 0. 440 5 0. 792

entrepreneurial improvisation

o 0.931 0. 893 0. 878 0. 867
CR 0. 849 0. 849 0. 814 0.771
AVE 0.576 0.562 0. 505 0. 601

Note: * =p<0. 05.

5.4 Regression analysis

Regression analysis (as shown in Table 4) shows that green development system and social mindfulness
simultaneously have a significant positive effect on senior student teams’ sustainable entrepreneurial improvisation
(B=0.274 % 0.284 #xx p<0.001), and hypothesis H2 is partially valid according to the rule of the stepwise

method.
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Table 4. Regression analysis

Sustainable . Sustainable
. Social .
entrepreneurial . entrepreneurial
. o mindfulness . o
1mprovisation 1mprovisation
M1 M2 M3 M4
Gender 0. 041 0.016 0. 053 0. 045
Number of team members 0. 104 = 0. 026 0. 122 = 0.097
Whether they are from Guizhou Province 0. 141 = 0. 042 0. 145 = 0. 129 =
Whether they are ethnic minorities 0. 086 0.014 0. 104 = 0. 090
Green development system 0. 406 w3 0. 463 s 0. 274 s
Social mindfulness 0. 411 s 0. 284 s
R 0. 189 0.216 0.194 0.253
Adj R 0. 181 0. 208 0. 185 0.243
F 21.949 s 25.921 s 22.624 sk 27.191 s
DW 1.934 1.943 1.952 2.001

Note: * =p<0. 05.

5.5 Regulation analysis

Regulation analysis (as shown in Table 5) shows that the interaction between green development system and
resilient leadership is significant (B =0.216 **% p=0.000) , suggesting that resilient leadership can promote the
relationship between green development system and senior student teams’ sustainable entrepreneurial improvisation,
and that hypothesis H3 is valid. In addition, the interaction between social mindfulness and resilient leadership is
not significant ($=0.085), indicating that the resilient leadership cannot contribute to the relationship between
social mindfulness and senior student teams’ sustainable entrepreneurial improvisation, and hypothesis H4 is not

valid.

Table 5. Regulation analysis

. , . . L
Senior student teams’ sustainable entrepreneurial improvisation

M1 M2 M3 M4 M5 M6
Gender 0. 041 0.023 0.024 0. 053 0. 081 0.076
Number of team members 0. 104 = 0. 087 0. 093 0. 122 = 0.071 0. 075

Whether they are from Guizhou Province 0. 141 = 0. 118 * 0. 109 * 0. 145 * 0. 103 * 0. 105 *

Whether they are ethnic minorities 0. 086 0. 082 0. 081 0.104 = 0. 009 0.019
Green development system 0.406 x5 0.378 s 0,371 wsee 0,411 sk 0.401 s 0. 402 s
Resilient leadership 0.277 #=xx 0. 268 sk
O et esdentip 0.216 w2
Social mindfulness 0.224 s 0. 231 s
Social mindfulness X
resilient leadership 0. 085
R 0. 189 0.264 0.310 0. 194 0.308 0. 130
Adj R 0. 181 0. 255 0. 301 0. 185 0.302 0.123
F 21.94 sexsxe 28,90 s 31.61 sk 22,62 sk 50, 77 sk 28.15
DW 1.905 2.021

Note: * =p<0.05.
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As depicted in Figure 2, resilient leadership reinforces the relationship between green development system and

senior student teams’ sustainable entrepreneurial improvisation.
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Figure 2. Moderating effect of resilient leadership on the relationship between green development system and senior

student teams’ sustainable entrepreneurial improvisation

As depicted in Figure 3, resilient leadership does not facilitate the relationship between social mindfulness and

senior student teams’ sustainable entrepreneurial improvisation.

Sustainable entreprencurial improvisation
(]
]
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——#— High level resilient leadership

Figure 3. Moderating effect of resilient leadership on the relationship between social mindfulness and senior

student teams’ sustainable entrepreneurial improvisation

6 Discussion

6.1 Discussion and conclusion

The results of the study confirm for the first time that green development system has a positive relationship with
senior student teams’ sustainable entrepreneurial improvisation in Guizhou Province, China. Therefore, for the
senior student entrepreneurial teams in Guizhou Province, China, the Guizhou provincial government in China may
encourage technological innovation instead of simply copying and following the model of entrepreneurship through
the construction of systems such as intellectual property rights and environmental protection, and green human
resources development, which will help the development of entrepreneurial teams. In addition, the financial
support from the Guizhou provincial government in China for green entrepreneurial activities may attract more

students to join entrepreneurial activities and promote sustainable entrepreneurial improvisation and practical
8
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actions. As Huang and Chen (2022), Miszial and Kowalska (2023), Qu and Liu (2022), Safi et al. (2022),
and Zhao et al. (2023) said, government departments need to construct a sound green development system, which
is the decisive factor for the development of entrepreneurial talents and the rise of sustainable industries.

The findings confirm for the first time that social mindfulness partially has mediating effect between the green
development system and the senior student teams’ sustainable entrepreneurial improvisation in Guizhou Province,
China. This is because external multiple resource support can awaken individuals’ good traits and make them more
humble through social mindfulness, which helps to increase the trust of sustainable entrepreneurship team
members, reduce their psychological defenses, and ultimately further enhance senior student teams’ sustainable
entrepreneurial improvisation.

The results of the study confirm for the first time that resilient leadership has a facilitating effect between green
development system and senior student teams’ sustainable entrepreneurial improvisation in Guizhou Province,
China. Therefore, it can be shown that the interaction between green development system and resilient leadership
can further reduce the obstacles of entrepreneurial teams and activate the passion and trust of members, which will
ultimately promote their behaviors to instantly cope with unexpected events in sustainable entrepreneurship.

The findings suggest that senior student teams’ resilient leadership does not promote the influence of social
mindfulness on sustainable entrepreneurial improvisation in Guizhou Province, China. As suggested by Wang et al.
(2023), Yan et al. (2022), and Zhao et al. (2022), this may be due to the great variability of social
mindfulness of each individual. Therefore, the interaction between social mindfulness and resilient leadership
cannot promote the formation of senior student teams’ sustainable entrepreneurial improvisation in Guizhou
Province, China.

6.2 Research contribution

By constructing a cross—level model of environmental ( green development system) , organizational ( resilient
leadership) , team (sustainable entrepreneurial improvisation) , and individual (social mindfulness) factors, this
study confirms the impact of green development system on senior student teams’ sustainable entrepreneurial
improvisation in Guizhou Province, China, as well as the mediating and facilitating roles of social mindfulness and
resilient leadership. This not only fills in the research on the impact of green development system on senior student
teams’ sustainable entrepreneurial improvisation, but also expands the intermediate path between the two, which is
a groundbreaking contribution to empirical research in the field of sustainable entrepreneurship.

6.3 Suggestions

At present, green development has become a global consensus, and how to meet sustainable development has
become the focus. With the help of relevant measures and methods of green development system construction, the
construction of China’s ecological system and green economic growth can be effectively promoted, which is an
important practical work that needs to be improved. The conclusions of this study help Guizhou Province, China to
better understand the green development system and its role in economic development and structural change, which
in turn provides an important theoretical basis and recommendation reference for the government’s related work.
Therefore, this study combines the conclusions to make recommendations on the following points

Firstly, it is suggested that the government of Guizhou Province should strengthen both cognitive and normative
environments for green development when building green development system. On the one hand, while realizing
that different types of policy initiatives have different effects, attention should be paid to the interactions between
different measures, especially after incorporating the green development concept. On the other hand, attention

should be paid to the systematic and synergistic effects between the dimensions of the institutional environment,
9
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aiming for optimal effects at the overall level.

Secondly, it is suggested that higher vocational schools in Guizhou Province should cultivate leaders with
resilience characteristics, and strengthen their resilience training for groups of senior students with leadership
potential , which can also contribute to the development of resilience among team members and help them cope with
crises and changes more effectively.

Finally, it is suggested that higher vocational schools in Guizhou Province should target at team members of
higher vocational students with social mindfulness characteristics with a long—term professional development system
for social mindfulness to help them enhance their traits in interpersonal interactions, which will better facilitate the
development of entrepreneurial teams.

6.4 Limitations and future research directions

This study only discusses the relationship and the process mechanism between green development system and
senior student teams’ sustainable entrepreneurial improvisation in Guizhou Province, China, and suggests that
future research should continue to explore these in other dimensions. For example, are digital resilience and data
leadership linked to senior student teams’ sustainable entrepreneurial improvisation? In addition, the exploration of
boundary conditions for the relationship between green development systems and senior student teams’ sustainable
entrepreneurial improvisation can be continued, e. g. , collaborative research and development, the extent of the
teams’ use of Al technology, and ecosystems for sustainable development and digital integration. Conversely,
Shamil et al. (2022), Shahzad et al. (2022), and Zhu and Han (2023) noted that future research may discuss
the impact of institutional pressures on sustainable entrepreneurship, exploring the uncharted territories of
sustainable entrepreneurship from the perspective of reverse thinking. Finally, research can also be conducted
expanding into Southeast Asia. In particular, social mindfulness originates in China, suggesting that future research
may be more meaningful to argue for its impact and mechanism within Southeast Asian culture based on the

Southeast Asian cultural context.
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