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Does optimising the business environment
enhance enterprise resilience? The role of digital
innovation and entrepreneurial spirit
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In an era marked by escalating uncertainty in the external environment, enhancing enterprise

resilience is a top research priority. Although the business environment exerts a considerable

influence on enterprise activities, the academic community has paid scant attention to how it

impacts enterprise resilience. Based on the data of China’s urban business environment and

sample data of listed companies from 2013 to 2021, this study examined the long-term value

of the business environment from the perspective of enterprise resilience and explores its

underlying mechanisms. It found that the business environment is crucial in improving the

enterprise resilience. The human resource, financial, market and innovation environments are

the main factors that contribute to enterprise resilience. Mechanism tests revealed that the

business environment fosters enterprise resilience by propelling digital innovation. Further-

more, entrepreneurial spirit can amplify the positive effects of the business environment on

digital innovation, thereby strengthening enterprise resilience. Heterogeneity analysis sug-

gested that upgrading the business environment exhibits a more salient improvement in

resilience for private enterprises, small and medium-sized enterprises and high-tech indus-

tries compared to state-owned, large-sized and traditional industries. This study investigates

the important theoretical and practical value of understanding how to enhance enterprise

resilience through optimising the business environment, driving digital innovation and fos-

tering entrepreneurial spirit.
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Introduction

In the current business landscape, the global market is
undergoing fast and unpredictable changes, and technological
advancements are happening at an unprecedented speed. As a

result, enterprises face increasingly turbulent external environ-
ments. Therefore, enhancing enterprises’ ability to turn adver-
sities into opportunities has become a pressing and crucial issue
(Van Der Vegt et al., 2015).

The concept of ‘resilience’ emerged from physics and refers to
how materials can bounce back to their original shape after facing
outside pressures. It gained popularity in the field of business
management when Meyer (1982) introduced it into this area.
Currently, the academic community primarily defines the concept
of enterprise resilience from two perspectives: narrow and broad.
From a narrow perspective, enterprise resilience pertains to the
enterprise’s capability to withstand impacts, recover quickly and
rebound in unexpected and rare events (Beuren and Santos, 2019;
Herbane, 2019). From a broad perspective, enterprise resilience
refers to the power to maintain long-term development when
faced with ongoing uncertain events and environmental changes
(Andersson et al., 2019; Ma et al., 2018). High levels of resilience
enable enterprises to effectively respond to critical events and
facilitate long-term growth (Zhang et al., 2023). How to improve
the resilience of enterprises is an important practical problem that
enterprises urgently need to solve.

The business environment is a comprehensive system
encompassing the external conditions that enterprises face at
every stage, from establishment to cessation (World Bank Group,
2019). Its quality directly influences the aggregation and disper-
sion of various factors, the fluctuation in the number of market
participants and the strength of development momentum.
Recently, the Chinese government has placed considerable
emphasis on establishing an environment conducive to business
growth, considering it as a crucial measure to promote the
dynamism of market participants.

How does business environment optimisation affect enterprise
resilience? From a narrow perspective of enterprise resilience, the
existing literature has examined the impact of business environ-
ment on the degree of performance loss and recovery speed of
private enterprises amid the COVID-19 epidemic. The study
indicates that improving the business environment can mitigate
the impact of the pandemic on the performance of private
enterprises. This is achieved by providing timely and effective
policy support, as well as a dependable supply of production
factors, and by easing financing constraints (Fu et al., 2023).
However, as the external environmental uncertainty continues to
grow, research on enterprise resilience should not only focus on
unexpected and catastrophic events but also encompass a broader
dynamic environment (Duchek, 2020). Scholarship on enterprise
resilience has shifted from a narrow perspective to a broader
perspective. Nevertheless, scarce research has examined the role
of the business environment from a broader perspective of
enterprise resilience, with insufficient attention paid to the
underlying mechanisms.

Digital innovation is when enterprises use new technologies
such as big data, cloud computing and the Internet of Things to
create new products, improve processes and establish innovative
business models (Yoo et al., 2010). It is a crucial factor in driving
enterprises’ digital transformation. While the existing literature
has mostly examined the impetus of digital transformation for
enterprise resilience (Abidi et al., 2023; Browder et al., 2024; Li
et al., 2022; Ye et al., 2024), limited research addressed the
association between digital innovation and enterprise resilience.
Furthermore, the current research has primarily concentrated on
the economic outcomes of digital innovation, exploring its impact
on firm-level total factor productivity (Lo et al., 2023), firm

performance (Liu et al., 2023; Huang et al., 2023) and ESG per-
formance (Huang et al., 2023). When it comes to driving digital
innovation within enterprises, a comprehensive approach that
includes the characteristics of top management team (Firk et al.,
2022), digital acquisitions (Hanelt et al., 2021), market position
(Liu et al., 2021), external intellectual property protection systems
(Zheng et al., 2023) and government digital initiatives (Wang
et al., 2023) should be taken into consideration.

As digital innovation is an emerging form of innovation,
projects have longer investment return cycles and higher uncer-
tainties (Firk et al., 2022). Digital innovation places high demands
on enterprises’ finance, technology and human capital, as well as
on other resources (Tumbas et al., 2018). Many enterprises face
the dilemma of being ‘unwilling’ or ‘afraid’ to innovate owing to
the high barriers, costs and uncertainties involved in digital
innovation (Huang et al., 2023). Enhancing the business envir-
onment encourages the free movement of factors by limiting
administrative monopolies and increasing market competition,
thus decreasing resource misallocation (Niu et al., 2023). This
provides convenience for enterprises to acquire critical external
resources such as funding, talent and technology. It helps drive
businesses to enhance digital innovation and promote the
improvement of enterprise resilience. Entrepreneurial spirit is a
concentrated embodiment of entrepreneurs’ comprehensive
abilities in establishing and managing businesses. The innovative,
risk-taking spirit and long-term orientation contained within it
have profound influences on strategic decision-making and
resource allocation within enterprises (Shao and Wang, 2023).
Entrepreneurial spirit plays an important role in promoting
innovation, alleviating financial constraints and allocating pro-
duction factors (Erken et al., 2018). Therefore, it may affect the
mechanism by which the business environment affects enterprise
resilience.

Building on the preceding analysis, the study utilises Chinese
urban and listed company data from 2013 to 2021 and takes a
broad perspective, with enterprise resilience as the outcome
variable. From the perspectives of digital innovation and entre-
preneurial spirit, it explores the underlying mechanisms through
which the business environment influences enterprise resilience.
Compared with existing research, the theoretical contributions of
this study are reflected in the following. First, it expands the
research on factors influencing enterprise resilience. Most existing
research has primarily investigated the internal factors driving
enterprise resilience, with relatively few studies delving into the
interconnection between the external environment and enterprise
resilience. This study adopts an institutional-based perspective
and further expands the examination of factors affecting enter-
prise resilience at the institutional level. It offers empirical evi-
dence on how to enhance enterprise resilience. Second, it reveals
the mechanism by which the business environment affects
enterprises resilience. This study focuses on the important factors
affecting enterprise survival in the era of digitalisation. It inte-
grates ‘business environment – digital innovation – enterprise
resilience’ into the same research framework, expanding the
research on the factors influencing enterprise digital innovation
and its economic outcomes. Third, it proposes the crucial role of
entrepreneurial spirit in enhancing the positive effects of the
business environment. Digital innovation is a high-risk activity,
and only enterprises with strong entrepreneurial spirit can invest
limited resources into digital innovation. This study provides
theoretical references on how to further amplify the positive
impact of the business environment.

The structure of this study can be described as follows: Section
2 is a literature review. Section 3 offers a theoretical analysis of
how the business environment impacts enterprise resilience.
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Section 4 provides an overview of the research methods, intro-
ducing the data source, variable definition and model of this
study. Section 5 delivers the findings. Section 6 is the discussion,
which includes the theoretical contributions of this study, prac-
tical implications and research limitations and future directions.
The final section summarises the conclusions.

Literature review
In recent years, as external environmental uncertainties have
increased, the academic focus on enterprise resilience has grown.
Current research on the topic of ‘how to enhance enterprise
resilience’ has developed extensively, covering the following three
main areas.

First, research has concentrated on firms’ internal character-
istics, exploring pathways to resilience from the perspectives of
resources and capabilities. In terms of material resources, finan-
cial and technological resources contribute to enhancing enter-
prise resilience (Pal et al., 2014). Regarding human resources,
managers’ abilities and psychological traits, as well as employee
resilience, play a crucial role in forming enterprise resilience
(Barasa et al., 2018). Organisational, innovation, dynamic and
governance capabilities all serve to promote enterprise resilience
(Williams and Anyanwu, 2017; Ozanne et al., 2022). With the rise
of a new wave of technological revolution, recent studies have
highlighted the value of digital transformation in enhancing
enterprise resilience (Abidi et al., 2023; He et al., 2023). Second,
research has examined the value of environmental and social
practices in enhancing enterprise resilience from the perspective
of interactions between firms and their stakeholders. For instance,
Ortiz‐de‐Mandojana and Bansal, 2016 found that engaging in
environmental and social practices contributes to long-term
performance growth, reduces financial volatility and improves
survival rates. DesJardine et al. (2019) investigated the impact of
social responsibility during financial crises, revealing that firms
fulfilling social responsibilities experienced reduced stock price
losses and shorter recovery times during crises. Furthermore,
strategic social responsibility has a more significant positive effect
on enterprise resilience compared to tactical social responsibility.
Broadstock et al. (2021) employed event analysis and found that
the positive impact of ESG ratings on enterprise performance was
stronger during the COVID-19 pandemic, demonstrating the
incremental value of ESG performance during crises. Last, from
the perspective of firms’ external environment, social trust as an
informal institution has a positive effect on enterprise resilience
(Lins et al., 2017). Additionally, there is literature confirming the
role of digital finance in enhancing enterprise resilience (Xia et al.,
2022).

The business environment is a comprehensive system
encompassing the external conditions that enterprises face at
every stage, from establishment to cessation (World Bank Group,
2019). On a macro level, enhancing the business environment
enables to support the upgrading of the structure of human
capital (He and Yao, 2022), improve informal employment
(Estevão et al., 2022), enhance regional technological innovation
levels (Zhong and Chen, 2023) promote regional economic
growth (Gillanders and Whelan, 2014) and overall economic
development (He and Yao, 2022; Zhong and Chen, 2023). On a
micro level, a favourable business environment can facilitate
individual entrepreneurship and the establishment of new
enterprises (Yu et al., 2023; Canare, 2018), enhancing corporate
innovation capabilities (Gogokhia and Berulava, 2021), facilitat-
ing firm exports (Hien et al., 2014; Reçica et al., 2019), increasing
firm productivity (Gogokhia and Berulava, 2021), improving firm
performance (Commander and Svejnar, 2011) and driving firm
growth (Haschka et al., 2022). Regarding the impact of the

business environment on enterprise resilience, existing research
has used the COVID-19 pandemic as a case study to illustrate the
critical role of the business environment in enhancing perfor-
mance recovery during crises (Fu et al., 2023).

The literature review above shows that studies on the factors
affecting enterprise resilience have primarily focused on internal
resources and capabilities, as well as relationships with stake-
holders. Research on external institutional environments has
mainly concentrated on social trust as an informal institution.
However, the role of the business environment in improving
enterprise resilience has been examined mainly during crises,
with insufficient attention given to its effects and mechanisms
under normal conditions and the boundary conditions of such
effects. Therefore, this paper employs an institutional perspective
to theoretically analyse the relationship between business envir-
onment and corporate resilience as well as the mediating role of
digital innovation and the moderating role of entrepreneurial
spirit. This approach aims to reveal the underlying mechanisms
by which the business environment affects corporate resilience.
The following sections present the theoretical analysis and
research hypotheses of this study.

Theoretical analysis and research hypotheses
Business environment and enterprise resilience. As this study
examines enterprise resilience from a broad perspective, enter-
prise resilience is defined as a company’s ability to withstand
external risks and achieve long-term growth in an uncertain
environment. According to the perspective of resource depen-
dence theory, organisations cannot produce all the necessary
resources for their survival on their own. They need to interact
with the environment to acquire key resources for sustaining their
existence (Pfeffer, 1987). Improving the business environment
has created a unified, open and competitively regulated modern
market system. This helps reduce inappropriate and excessive
intervention by local governments in businesses within their
jurisdictions and lowers institutional transaction costs. It also
facilitates the free flow of production factors through market
mechanisms (Chen et al., 2023). Moreover, it provides a platform
for enterprises to equally access external resources, thereby
enhancing internal resource reserves and improving enterprise
resilience.

First, optimising the business environment can increase
enterprises’ financial resources, which serve as the foundation
for investment activities. Optimising the business environment
not only helps broaden enterprise financing channels, but it also
reduces the cost of financing. This improves the difficulties and
high costs faced by enterprises in obtaining financing, thus
increasing their internal financial resources (Chen et al., 2023;
Ganter and Hecker, 2013). On one hand, sufficient financial
resources can solve the issue of not enough investment due to a
lack of funds, encouraging companies to invest more in research
and development. This improves enterprises’ innovation and
market competitiveness, making them better at handling risks
and enhancing enterprise resilience. On the other hand, having
ample financial reserves enables enterprises to seize new
investment opportunities, facilitating rapid recovery and long-
term growth of performance after crisis events (Williams and
Anyanwu, 2017). This helps promote the enhancement of
enterprise resilience.

Second, optimising the business environment can improve
enterprise human resources. Human resources are the driving
force for achieving strategic goals, and the quality of human
capital is a core element in strengthening enterprise resilience. A
high-level business environment can attract outstanding talents
and optimise the reserve of enterprise human resources (Luo

HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS | https://doi.org/10.1057/s41599-025-04704-3 ARTICLE

HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS |          (2025) 12:469 | https://doi.org/10.1057/s41599-025-04704-3 3



et al., 2023). Highly qualified talents possess strong knowledge
and management abilities. They can take measures to predict
risks that enterprises may face and implement a series of
preventive measures, thereby enhancing the enterprise’s ability to
withstand external risks. Additionally, highly qualified talents
have strong innovative capabilities. They can help enterprises
discover new market opportunities and increase the probability of
research and development success. This helps the enterprise to
achieve long-term growth in performance, empowering the
enhancement of enterprise resilience.

Third, optimising the business environment can expand
enterprise technological resources. The favourable commercial
credit environment created by optimising the business environ-
ment can strengthen communication and cooperation among
enterprises; this increases enterprise technological resource reserves
through knowledge spillover effects (Nam, Bao Tram (2021)). On
one hand, with the support of technological resources, enterprises
can introduce advanced technologies into the entire process of risk
prediction, assessment and management, thereby enhancing their
risk-defence capabilities, reducing the volatility of enterprise
performance and enhancing enterprise resilience. On the other
hand, rich technological resources can support enterprise research
and development innovation activities, increasing the probability
of research and development success. This can facilitate long-term
growth for the enterprise and enhance its resilience. Thus, the
following research hypothesis is proposed:

Hypothesis 1: A favourable business environment positively
influences enterprise resilience.

The mediating role of digital innovation. With the rise of
emerging economies, the institutional environment becomes a
crucial endogenous variable affecting enterprise development
(Hoskisson et al., 2000). In addition to industry conditions and
resources mentioned in the industrial- and resource-based views,
corporate strategic choices are also influenced by the institutional
environment (Oliver, 1991). Peng (2002) introduced the
institutional-based view and research paradigm of ‘institutional
environment-strategic behaviour-corporate performance’. The
business environment encompasses various external conditions
that enterprises encounter throughout their lifecycle (World Bank
Group, 2019). According to the institutional-based view, opti-
mising the business environment affects corporate strategic
choices and thus influences corporate behaviour. In China, where
market mechanisms are still developing, the government con-
tinues to play a substantial role in resource allocation. Enterprises’
production and operational activities are influenced by the
institutional environment established by government policies.
Therefore, the institutional perspective provides a sound theore-
tical framework for explaining how the business environment
impacts enterprise resilience through its effect on digital inno-
vation in the Chinese context.

Digital innovation is when enterprises use new technologies
such as big data, cloud computing and the Internet of Things to
create new products, improve processes and establish innovative
business models (Yoo et al., 2010). Digital innovation is a key
strategic choice for enterprises to gain competitive advantage in
the digital age. As a long-term, complex and systemic endeavour,
digital innovation requires support from resources such as
funding, talent and technology (Tumbas et al., 2018). To optimise
the business environment, government agencies have established
institutional measures to encourage enterprises to undergo digital
transformation and drive innovation. Simultaneously, optimising
the business environment equips enterprises with the talent,
technology and financial support needed for digital innovation,
thereby facilitating enterprise digital innovation.

First, digital innovation requires enterprises to introduce
several hardware and software devices, which requires financial
support. Improving the business environment boosts enterprises’
financial resources by broadening external financing options and
lowering financing expenses, which helps alleviate the funding
shortage dilemma for enterprises, allowing them to participate in
digital innovation (Luo et al., 2023). This, in turn, encourages
enterprises to actively promote digital innovation. Second, digital
innovation requires high-quality talent – especially with digital
literacy – to provide support. The emphasis on talent created by
optimising the business environment helps attract talent with
digital literacy to join enterprises (Luo et al., 2023), thereby
promoting digital innovation in enterprises. Last, digital innova-
tion requires specific technical support. By optimising the
business environment, an open and inclusive social atmosphere
is created, allowing enterprises to build platforms for cooperation
and communication. This promotes collaborative innovation
among enterprises and other market entities. Through knowledge
spillover effects, this improves enterprise technological capabil-
ities and promotes digital innovation in enterprises.

Digital innovation has a productive effect on the enterprise
resilience. The inherent nature of digital technology allows for
rapid iteration and upgrading of digital products and services.
Digital innovation helps enterprise create automated, digitalised
and intelligent business processes (Boland et al., 2007), which
enhance operational efficiency and flexibility. Additionally, digital
innovation can improve communication within an organisation’s
various departments and with external entities, boosting the
efficiency of information gathering, processing and decision-
making (Philipp and Fritzscheb, 2017). This allows enterprises to
more precisely predict risks across different areas and helps in
formulating corresponding measures to strengthen the enter-
prise’s risk-defence capabilities. At the same time, digital
innovation permits market analysis and integration, assisting
enterprises in rapidly identifying new market demands and
establishing reliable decision-making strategies (Philipp and
Fritzscheb, 2017; Tanaka et al., 2020; Wamba et al., 2019). This
facilitates the creation of personalised products that meet
customer needs, thereby enhancing customer satisfaction and
loyalty (Balci, 2021). This expansion of market share promotes
sustainable growth in uncertain environments (Yoo et al., 2010),
improving businesses’ long-term survival capabilities and enhan-
cing enterprise resilience.

The analysis presented above suggests that optimising the
business environment can provide crucial support to enterprises
in obtaining external capital, talent and technological resources,
thus aiding their involvement in digital innovation. Consequently,
digital innovation has a substantial impact on enhancing the
enterprise’s risk-defence capabilities and achieving long-term
growth, thus promoting its overall resilience. Building upon these
findings, the following hypothesis is proposed:

Hypothesis 2: The business environment improves enterprise
resilience by promoting digital innovation.

The moderating role of entrepreneurial spirit. From the
institutional-based view, the institutional environment, together
with institutional and organisational resources, influences enter-
prise strategic choices and ultimately affects corporate performance
(Peng, 2002). Entrepreneurial spirit refers to the qualities possessed
by entrepreneurs, such as a propensity for innovation, proactive
behaviour, willingness to take risks and long-term orientation
(Gartner, 1988; Hayton and Kelley, 2006). As a critical resource
within enterprises, entrepreneurial spirit serves as a substantial
force shaping strategic decision-making (Shao and Wang, 2023).
Digital innovation is a high-risk activity characterised by high
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input and uncertain returns (Firk et al., 2022). It necessitates strong
innovative, adventurous and long-term value pursuit, aligning with
the essence of entrepreneurial spirit.

On one hand, enterprises with stronger entrepreneurial spirit
focus more on innovative activities. Such enterprises possess
more innovative talents enabling them to deepen their under-
standing of the details of digital innovation technology. This helps
to increase the probability of success in digital innovation and
enhances confidence in conducting digital innovation activities.
This prompts enterprises to allocate financial, human, technolo-
gical, and other resources obtained from optimising the business
environment to digital innovation activities, thereby strengthen-
ing the promoting effect of business environment optimisation on
digital innovation. On the other hand, entrepreneurial spirit
drives businesses to pursue high-risk activities (Drucker and
Noel, 1986). Enterprises with a strong spirit of adventure can
accept the risk of losses from failed digital technology innova-
tions. They can allocate resources obtained from optimising the
business environment to digital technology innovation activities.
This helps to enhance the positive impact of business environ-
ment optimisation on digital innovation in enterprises. Therefore,
relative to businesses with lower entrepreneurial spirit, businesses
with higher entrepreneurial spirit have a higher degree of digital
innovation and can enhance the productive consequence of
optimising the business environment on digital innovation.
Hence, this study posits the following research hypothesis:

Hypothesis 3a: Entrepreneurial spirit magnifies the favourable
consequence of optimising the business environment on digital
innovation within enterprises.

As analysed earlier, digital innovation can enhance a company’s
ability to defend against risks and facilitate swift recovery following
a crisis event, thereby contributing to enhancing enterprise
resilience. Entrepreneurial spirit can enhance the positive effects
of streamlining the business environment on digital innovation,
thereby improving enterprise resilience as digital innovation acts as
a mediator between business environment optimisation and
enterprise resilience. Drawing from these arguments, the following
hypothesis is proposed:

Hypothesis 3b: Entrepreneurial spirit enhances the profits of
advancing the business environment on digital innovation,
thereby strengthening the positive effect on enterprise resilience.

Figure 1 exhibits the conceptual structure used in this study.

Methods
Sample and data. Previous studies have utilised questionnaire
survey methods to measure the relationship between business
environment and enterprise resilience (Fu et al., 2023). However,
owing to the considerable impact of the respondents’ subjective
biases, the research conclusions may be biased. Additionally, the
questionnaire survey method measures enterprise resilience at a
specific point in time, which makes it difficult to reflect the long-
term changes in enterprise resilience from a broader perspective.
To overcome these issues, the data utilised in this study for
constructing the city business environment were sourced from
the China City Database, China Urban and Rural Construction

Database and ‘Research Report on Fiscal Transparency of Chi-
nese Municipal Governments’. As the data on fiscal transparency
of Chinese municipal governments presented in the report began
in 2013, and the China City Database used in this study was
updated to 2021, the study period was set from 2013 to 2021. In
line with this, the micro-level sample for empirical testing com-
prised non-financial listed companies in China from 2013 to
2021. This enables to reflect the changing trends in enterprise
resilience, aligning with the study’s broader perspective on
examining enterprise resilience. The data were sourced from the
Database CSMAR and CNRDS. After processing, this study
obtained 21,142 observations for empirical analysis. To address
the outliers, all continuous variables underwent a dual-direction
1% removal. By eliminating observations falling within the top
and bottom 1% range, this method successfully mitigated the
adverse effects of outliers.

Measures
Dependent variable: enterprise resilience. At present, the primary
approaches for quantifying enterprise resilience in the academic
community are two: direct and indirect measurement. Direct
measurement involves designing corresponding test items based
on the definition and features of enterprise resilience, forming a
multidimensional measurement scale and using questionnaire
surveys to measure the level of enterprise resilience (Kantur and
Say, 2015). Indirect measurement is based on sample data from
listed companies and infers enterprise resilience through perfor-
mance indicators such as the degree of stock price decline during
crisis periods (DesJardine et al., 2019), long-term performance
growth, performance volatility and corporate survival time
(Ortiz‐de‐Mandojana and Bansal, 2016). Existing research has
acknowledged indirect measurement methods for their objective
and accurate data, as well as their capability to conduct long-term
tracking analysis, owing to the challenges associated with tracking
sample data using questionnaire survey methods and the sub-
stantial impact of respondents’ subjective psychological biases.

As this study defined enterprise resilience from a broad
perspective, it followed the approach of Ortiz‐de‐Mandojana and
Bansal (2016), starting from the dual perspectives of long-term
performance growth and performance volatility. The three-year
cumulative growth of operating income and stock return standard
deviation was normalised and assigned using the entropy method
to calculate the enterprise resilience score. The higher the three-
year cumulative growth of operating income, the stronger the
enterprise resilience; thus, three-year cumulative growth was
subjected to positive normalisation processing. The larger the
stock return standard deviation, the higher performance volatility
and the lower enterprise resilience; thus, stock return standard
deviation was subjected to reverse normalisation processing.

Explanatory variables: business environment. The urban business
environment index calculated by Li et al. is considered author-
itative. However, directly using their evaluation data or regression
results may lead to biases due to changes in the evaluation
indicators between 2018 and 2020 (Niu et al., 2023). Additionally,

Fig. 1 Conceptual structure of the study.
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owing to the relatively short calculation period, for their index,
reflecting long-term trends in the urban business environment is
difficult. Therefore, this study learnt from the evaluation indicator
system of Li et al.’s ‘Research Report on China’s Urban Business
Environment 2019’. Based on data availability, this study built an
assessment index framework for urban business environment, as
shown in Table 1. After each indicator was standardised, the
objective entropy method was used to assign weights to each
indicator. Finally, the scores of the urban business environment
were summed up. A higher value denoted a superior business
environment for companies in the respective cities.

Figure 2 depicts the trend of the calculated business
environment index over time. It shows that, in recent years, the
urban business environment index in China has been rising
annually, indicating a sustained improvement in the Chinese
business environment. Figure 3 shows the trend of each primary
indicators of the business environment. As for values, the
government environment performs the best, followed by human
resources and public services. In terms of trends, all primary
indicators of the business environment have shown a sustained
upward trend.

Mediator variable: digital innovation. Patents represent the ulti-
mate manifestation of a firm’s investment in and efficiency of
utilising innovative resources. They are the most widely used
metrics in innovation-related research, especially in studies
focusing on publicly traded companies (He et al., 2018; Huang
and Li, 2019). Patent data typically encompass both patent
applications and granted patents. Since patent grants can be
influenced by external factors, while patent applications capture
the timing of innovation by a firm, they serve as a crucial indi-
cator of its innovation level (Hirshleifer et al., 2018). Therefore,
following the approach of Liu et al. (2023) and Yang (2022), this
study adopted the number of patent applications related to digital
innovation as a measure of digital innovation. We followed the
methods used in the existing literature to identify digital patents
at the firm level by utilising patent text information (Liu et al.,
2023; Huang et al., 2023). Specifically, we conducted keyword text
analysis on the abstracts and descriptions of patent applications
filed by publicly listed companies to determine the number of
invention patents and utility model patents related to digital
technologies. Subsequently, we aggregated the number of digital
technology patents at the firm level and applied a logarithmic

Table 1 An assessment index framework for the business environment in urban areas.

Primary indicators Secondary indicators Calculation method

public services gas supply Total gas emissions (10,000 cubic meters)
hydraulic supply Water consumption for production (10,000 cubic meters)
electric power supply Electricity consumption for industry (10,000 kilowatt-hours)
Medical situation Number of beds in hospitals and clinics (at the end of the year)/Total population (in

10,000 s)
human resources reservation of human resources Number of employed persons at the end of the year (in 10,000 s)

Number of students enrolled in regular higher education institutions
labour cost Average wage level (in yuan)

market environment economic indicator Per capita GDP (in yuan)
Total fixed asset investment (in 10,000 yuan)

import and export Actual utilisation of foreign investment in the current year (in 10,000 yuan)
Number of newly signed projects in the current year

enterprise organisation Number of industrial enterprises in scale enterprises
innovation environment innovation input Scientific expenditure (in 10,000 yuan)

innovation output Number of patents granted for inventions
financial environment employment scale Number of financial industry employees (in 10,000 s)

financing services Outstanding loans from financial institutions at the end of the year (in 10,000 yuan)
Deposits of financial institutions at the end of the year (in 10,000 yuan)

government environment government expenditure General budget expenditures of local finance (in 10,000 yuan)
fiscal transparency Transparency index of local-level financial transparency

Fig. 2 Trend of changes in the business environment index.
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transformation to construct an indicator for digital innovation
within the organisation. Among them, the digital innovation text
information feature words were derived from Wu et al. (2021).

Moderating variable: entrepreneurial spirit. This study measured
the proportion of research and development (R&D) personnel in
enterprises. We believe that having R&D personnel is funda-
mental for a company’s innovation activities. A higher proportion
of R&D personnel indicates stronger entrepreneurial spirit within
the company.

Control variables. The variables controlled for in this study
encompass firm size (Size), asset-liability ratio (Lev), corporate
ownership (SOE), corporate age (Age), inventory ratio (INV),
dual appointment of executives (Dual), board size (Board),
shareholding proportion of the largest shareholder (TOP1),
shareholding proportion of institutional investors (INST), return
on assets (ROA), and book-to-market ratio (BM). Table 2
describes the aforementioned variables.

Models
Baseline Regression Model. The baseline regression model within
this study is depicted as Eq. (1). In the equation, Re siliencei, t

indicates the degree of enterprise resilience; BEi, t represents the

business environment index of the city where company is located,
and Σ Xi, t indicates a series of control variables. λj and μt denote
industry and year-fixed effects, respectively, while εi, t represents
the error term.

Re siliencei;t ¼ α0þ α1BEi;t þ α2∑Xi;t þ λj þ μt þ εi;t ð1Þ

Mediation test model. Utilising the mediation effect testing fra-
mework suggested by Baron and Kenny (1986), we employed a
stepwise regression coefficient testing approach to examine the
mediating mechanism of digital innovation between business
environment and enterprise resilience. The mediation test model
constructed in this study is presented as Eqs. (2–4), where Digiti,t
represents the firm’s digital innovation, and other variables
remain consistent with the previous description. If both coeffi-
cients δ1 and δ2 are significant and the value of δ1 is less than α1, it
indicates the presence of partial mediation. If δ1 is not significant,
it indicates that the mediating variable fully mediates the influ-
ence of the business environment on enterprise resilience.

Re siliencei;t ¼ α0 þ α1BEi;t þ α2∑Xi;t þ λj þ μt þ εi;t ð2Þ

Digiti;t ¼ β0 þ β1BEi;t þ∑Xi;t þ λj þ μt þ εi;t ð3Þ

Fig. 3 Trend of changes in the primary indicators of the business environment.

Table 2 Variable definitions for control variables.

Variable Names Symbol Measurement

Firm Size Size Ln (Total Assets)
Asset-Liability Ratio Lev Total Liabilities/Total Assets
Corporate ownership Soe State-owned Enterprise = 1, Private Enterprise = 0
Company Age Age ln (Observation Year - Year of Company Establishment)
Inventory Ratio INV Net Inventory/Total Assets
Dual Appointment Dual Chairman and CEO Dual Role = 1, Otherwise = 0
Board Size Board Ln (Board Size)
Shareholding Proportion of the Largest Shareholder Top1 Shareholding Quantity of the Largest Shareholder/Total Shares
Shareholding Proportion of Institutional Investors INST Shareholding Quantity of Institutional Investors/Total Shares
Return on Assets ROA Net Profit/Total Assets
Book-to-Market Ratio BM Book Value/Market Value
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Re siliencei;t ¼ δ0 þ δ1BEi;t þ δ2Digiti;t þ∑Xi;t þ λj þ μt þ εi;t

ð4Þ

A Moderated Mediation Test Model. We constructed the model as
Eqs. (5, 6) to test the moderating effect. Here, Entrei, t represents
the entrepreneurial spirit, and other variables remain consistent
with the previous description. First, we employed Eq. (5) to test
the moderating effect of entrepreneurial spirit on the significance
of the business environment on digital innovation. If a3 exhibits a

statistically significant positive relationship, it signifies that
entrepreneurial spirit enhances the consequences of optimising
the business environment on digital innovation promotion.
Second, we employed Eq. (6) to evaluate the moderating effect of
entrepreneurial spirit on the process through which business
environment optimisation affects enterprise resilience via digital
innovation. If b3 is significantly positive, entrepreneurial spirit
operates as a moderator in the first half of the process, where
business environment optimisation influences enterprise resi-
lience through digital innovation. In other words, the moderated
mediation model is established.

Digiti;t ¼ a0 þ a1BEi;t þ a2Entrei;t þ a3BEi;t ´ Entrei;t
þ∑Xi;t þ λj þ μt þ εi;t

ð5Þ

Re siliencei;t ¼ b0 þ b1BEi;t þ b2Entrei;t þ b3Digiti;t
þ b4BEi;t ´ Entrei;t þ∑Xi;t þ λj þ μt þ εi;t

ð6Þ
Results
Descriptive statistics. The descriptive statistics are displayed in
Table 3. The mean of enterprise resilience is 0.540. The business
environment ranges from 0.052 to 0.630. The 50th percentile
value of digital innovation is 0.000, which indicates that at least
half of the listed companies in China have not conducted any
digital innovation activities. The average value of entrepreneurial
spirit is 0.130, and the standard deviation is 0.138.

Baseline estimation results. We conducted regression analysis on
the sample data using Eq. (1) and clustered the standard errors at
the company level. Table 4 lists the regression results. The business
environment has a favourable effect on enterprise resilience, with a
significance level of 1%; thus, Hypothesis 1 is confirmed. By
improving the business environment, substantial cuts in institu-
tional transaction costs for businesses have been made, creating
opportunities for enterprises to participate in market competition
and access external resources equally. This increases the reserves of
financial, human and technological resources within the enterprise,
which, in turn, enhances its ability to withstand risks, promotes
rapid recovery of business performance, achieves sustainable
growth and ultimately improves enterprise resilience.

Endogeneity test. Highly resilient firms tend to drive the economic
development of their host cities, thereby improving the business
environment. Therefore, a reverse causality issue may exist between
enterprise resilience and the business environment. Additionally,

Table 3 Descriptive statistics results.

Variables Mean Std. Dev Min P25 P50 P75 Max

Resilience 0.540 0.101 0.140 0.501 0.552 0.589 0.887
BE 0.271 0.164 0.052 0.136 0.222 0.381 0.630
Digit 0.862 1.320 0.000 0.000 0.000 1.386 8.512
Entre 0.130 0.138 0.000 0.013 0.107 0.177 0.675
Size 22.267 1.276 19.525 21.350 22.070 22.982 26.430
Lev 0.411 0.198 0.046 0.252 0.403 0.555 0.925
Soe 0.316 0.465 0.000 0.000 0.000 1.000 1.000
Age 2.939 0.305 1.792 2.773 2.996 3.178 3.611
INV 0.136 0.120 0.000 0.058 0.109 0.173 0.772
Dual 0.300 0.458 0.000 0.000 0.000 1.000 1.000
Board 2.113 0.194 1.609 1.946 2.197 2.197 2.708
Top1 0.337 0.147 0.081 0.223 0.313 0.433 0.755
INST 0.378 0.240 0.000 0.167 0.384 0.568 0.882
ROA 0.067 0.130 −1.072 0.031 0.074 0.124 0.406
BM 1.028 1.234 0.051 0.360 0.641 1.169 10.142

Table 4 Regression analysis results of business environment
on enterprise resilience.

Variables (1) (2) (3)

Resilience Resilience Resilience

BE 0.447*** 0.120*** 0.073***
(19.74) (4.10) (2.60)

Size 0.037***
(14.01)

Lev −0.019**
(−2.22)

Soe −0.003
(−0.53)

Age 0.065***
(3.56)

INV 0.031**
(2.26)

Dual −0.000
(−0.20)

Board 0.003
(0.47)

Top1 0.010
(0.64)

INST 0.043***
(7.44)

ROA −0.007
(−0.99)

BM 0.013***
(7.88)

Year/ Industry N Y Y
_cons 0.418*** 0.571*** −0.442***

(68.04) (30.51) (−5.83)
Number of observations 21142 21142 21142
Adj R2 0.043 0.256 0.292

***p < 0.01, **p < 0.05.
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owing to the challenges of fully controlling all factors that influence
enterprise resilience, estimation results may be subject to errors. To
address this concern, this study employed instrumental variable
(IV) analysis. The Instrumental Variable Method (IV) is a statistical
approach used to estimate causal relationships in economic models,
particularly in the presence of endogeneity issues. The fundamental
idea behind the IV method is to identify one or more exogenous
variables, known as instrumental variables, which are correlated
with the endogenous independent variable but uncorrelated with
the error term of the dependent variable. By employing these
instrumental variables, researchers can substitute for the endogen-
ous independent variable, which leads to more accurate estimates.
The use of the IV method can address challenges in causal inference
in various economics and social science studies, thereby enhancing
the reliability of parameter estimates. Specifically, following the
approach used by Shen et al. (2021), we selected the topography
variation of each city as an instrument for the business environ-
ment. This is because topography variation is a natural geographical
condition that affects the ease of trade in different regions. Regions
with higher topography variation have more mountains, which
results in a more restricted business environment for their host
cities. Therefore, a negative correlation exists between topography
variation and a city’s business environment (Shen et al., 2021).
Topographic variation, as a natural geographic factor, may not have
a direct relationship with the strategic choices and behavioural
performance of micro-enterprises within a region. Moreover, in
modern society, with the continuous improvement of transporta-
tion infrastructure, the impact of topographic variation on business
decision-making has diminished. This meets the exclusion restric-
tion of instrumental variables. The weak instrument test, using the
Kleibergen-Paap rk LM statistic, yielded a value of 2235.243 with a
p-value of < 0.001, indicating no weak instrument problem. The
Cragg-Donald Wald F statistic for weak instrument testing was
2488.154, exceeding the critical value for the 10% significance level
as per the Stock-Yogo weak identification test. This indicates the
absence of weak instrument issues. Table 5 shows the findings of
the regression analysis. Topography variation negatively influences
the business environment with a significance level of 1%, which
indicates that higher topography variation is associated with a lower
level of the business environment in a region. After instrumental
variable concerns are accounted for, improving the business
environment significantly enhances enterprise resilience at the 1%
significance level.

Robustness check
One-period lag of explanatory variable. As highly resilient firms
tend to drive the economic development of their host cities,

thereby improving the business environment, a reverse causality
issue may exist between enterprise resilience and the business
environment. To mitigate this concern, this study introduced a
lagged one-period business environment as an explanatory vari-
able to address the potential reverse causality. The first column of
Table 6 shows that after reverse causality is accounted for, opti-
mising the business environment significantly promotes enter-
prise resilience.

Controlling for city-fixed effects. To overcome the consequence of
the geographic location on enterprise resilience, this study further
controlled for city-fixed effects. The second column of Table 6
presents the estimation results, which show that improving the
business environment significantly enhances enterprise resilience at
a significance level of 1%, even after the effects of different cities are
accounted for; thus, the previous research findings remain valid.

Change the measurement method of explanatory variables.
Entropy weighting was previously used to assign weights to
indicators in the calculation of the business environment. Here,
we switched to equal weighting to measure the business envir-
onment (BE2). The findings from column (3) of Table 6 suggest
that the business environment is statistically significant, which
confirms the accuracy of the previous research findings.

Testing the mediating role of digital innovation. Theoretical
analysis in the previous section suggested that a conducive
business environment can strengthen enterprise resilience by
promoting digital innovation. This section empirically tests the
mediating role of digital innovation. Regression analysis was
conducted on the sample data using Eqs. (2–4), and Table 7

Table 5 Estimation of instrumental variables.

Variables First-stage Second-stage

BE Resilience

Topographic relief −0.102***
(−3.09)

BE 0.024**
(2.09)

Controls Y Y
Year effect Y Y
Industry effect Y Y
_cons 0.026 −0.145***

(0.54) (−7.76)
Number of observations 21142 21142
Adj R2 0.653 0.359

***p < 0.01, **p < 0.05.

Table 6 Robustness test results.

Variables (1) (2) (3)

Resilience Resilience Resilience

L.BE 0.055*
(1.84)

BE 0.087***
(2.62)

BE2 0.063**
(2.51)

Controls/ Year /Industry Y Y Y
_cons −0.292*** −0.474*** −0.463***

(−3.22) (−6.03) (−5.75)
Number of observations 16878 21142 21142
Adj R2 0.303 0.294 0.292

***p < 0.01, **p < 0.05, *p < 0.1.

Table 7 Regression results of the mediating effect of digital
innovation.

Variables Resilience Digit Resilience

BE 0.073*** 0.546** 0.070**
(2.60) (2.01) (2.51)

Digit 0.005***
(4.76)

Controls/Year/Industry Y Y Y
_cons −0.442*** −0.711 −0.438***

(−5.83) (−1.00) (−5.80)
Number of observations 21142 21142 21142
Adj R2 0.292 0.037 0.293

***p < 0.01, **p < 0.05.
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illustrates the results. We observe that the business environment
enhances digital innovation at a 5% significance level. Further-
more, the regression results, considering both the business
environment and digital innovation, indicate that digital inno-
vation significantly improves enterprise resilience with a level of
significance set at 1%. However, the estimated coefficient of the
business environment has decreased, and its significance has also
declined. This implies that digital innovation partly mediates the
linkage between business environment and enterprise resilience.
Additionally, a Bootstrap (1,000 iterations) sampling test was
conducted, and the results reveal a 95% confidence interval for
the indirect effect of [0.0141, 0.0269]. This leads to the inference
that the mediating role of digital innovation is significant, and
Hypothesis 2 is supported. This can be attributed to the fact that
optimising the business environment expands firms’ avenues for
acquiring resources, such as financial, human and technological
resources, thus providing opportunities for firms to engage in
digital innovation activities. Moreover, digital innovation con-
tributes to enhancing firms’ risk-defence capabilities, perfor-
mance recovery abilities and sustainable growth, in turn
improving enterprise resilience. Additionally, enterprises with
stronger entrepreneurial spirit can allocate their available
resources towards digital innovation activities, thereby enhancing
the positive impact of the business environment on enterprise
resilience.

Examination of the moderating effect of entrepreneurial spirit.
To assess the moderating effect of entrepreneurial spirit in rela-
tion to the link between business environment and enterprise
resilience, regression analysis was performed on the sample data
using Eqs. (5, 6). Table 8 shows the results. Column (1) shows
that the interaction term is positively correlated with digital
innovation with a level of significance set at 1%, and the estimated
coefficient of digital innovation in column (2) with a level of
significance set at 1%. This signifies that the moderating med-
iating effect of entrepreneurial spirit in the context of the asso-
ciation between business environment optimisation and
enterprise resilience is established. Figure 4 is the diagram of the
moderating effect of entrepreneurship. Entrepreneurial spirit can
enhance the promotion consequence of the business environment
optimisation on digital innovation in enterprises, thereby
strengthening the promotion effect on enterprise resilience.
Hypothesis 3a and 3b are thus supported.

Further analysis
Effects of Primary Indicators of Business Environment. Prior stu-
dies have established the significant positive impact of optimising
the business environment on enterprise resilience from a holistic
standpoint. We further decomposed the business environment
into primary indicators in the evaluation index system to explore
which primary dimensions of the business environment are more
conducive to improving enterprise resilience. Specifically, we used
each primary indicator in the business environment evaluation
index system as an explanatory variable and regressed it on
enterprise resilience. The results are presented in Table 9. As
shown, both human resources and financial environment display
a significant positive effect on enterprise resilience at the 1%
significance level. The market environment significantly increases
enterprise resilience with a level of significance set at 5%, while
the innovation environment has a significant coefficient at the
10% significance level. However, the coefficients of public services
and government environment fail to pass the significance test.
These results suggest that human resources and financial
resources are the most direct factors in enhancing enterprise
resilience. The market and innovation environments also play
important roles in promoting enterprise resilience by providing
effective market assurance and innovation support for firms.
Public services and the governmental environment, reflecting the
fundamental level of public services in a region, cannot directly
offer the most immediate support for enterprise development.
Therefore, their direct impact on enterprise resilience is not
significant.

Heterogeneity analysis.

(1) Property Rights Heterogeneity. Based on the enterprises’
ownership nature, we divided the entire sample into two
sub-samples: state-owned and private enterprises. Regres-
sion analyses were separately conducted for these two
groups, with the results presented in the first and second
columns of Table 10. The results indicate that the impact of
the business environment on the resilience of state-owned
enterprises did not demonstrate statistical significance in
the test, while the regression coefficient of the business
environment on the resilience of private enterprises is
significantly positive at the 1% level. This suggests that, in
comparison with state-owned enterprises, the enhancing
effect of the business environment on enterprise resilience
is stronger among private enterprises. This is due to the
influence of China’s unique property rights system, where
government administrative authority intervenes in the
market. As a result, resources among different ownership
enterprises show a mismatch. State-owned enterprises are
privileged in financing and operational activities, while

Table 8 Regression results of the moderating effect of
entrepreneurial spirit.

Variables (1) (2)

Digit Resilience

BE −0.222 0.054
(−0.62) (1.40)

Entre 5.451*** 0.059**
(20.49) (2.46)

BE × Entre 1.799*** 0.038
(2.84) (0.68)

Digit 0.004***
(3.16)

Controls/ Year /Industry Y Y
_cons 0.216 −0.426***

(0.31) (−5.58)
Number of observations 21142 21142
Adj R2 0.170 0.297

***p < 0.01, **p < 0.05.

Fig. 4 Moderating effect diagram.
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private enterprises are at a disadvantage in accessing
resources such as funds, talents and technology (She
et al., 2022). The optimisation of the business environment
helps broaden external resource channels for private
enterprises and alleviates their resource acquisition diffi-
culties (Chen et al., 2023; Du et al., 2023), thereby exerting a
stronger promotion effect on the resilience of private
enterprises. From practical experience, Qingdao is a coastal
port city in eastern China, and in recent years, the business
environment in the city has gradually improved. Sailun
Group, a private enterprise in Qingdao, has seen an increase
in the proportion of employees with a bachelor’s degree or
higher from 14% in 2015 to 17%. Additionally, its total
borrowings have risen from 4.6 billion to 7 billion yuan,
and the number of patent applications has grown from 40
to 253. In contrast, the state-owned enterprise Aokema, also
located in Qingdao, has seen the proportion of employees
with a bachelor’s degree or higher increase from 18.3% to
19.5%, total borrowings rise from 400 million to 900 million
yuan and patent applications increase from 90 to 130. This
indicates that the optimisation of the business environment
has a more substantial impact on the enhancement of
human resources, financial resources and technological
resources in private enterprises.

(2) Size Heterogeneity. This study defined samples with a scale
larger than the annual industry median as large-sized
enterprises, while the rest were considered small and

medium-sized enterprises (SMEs). Regression analyses were
separately conducted for these two groups, with the results
presented in columns (3) and (4) of Table 10. The
regression coefficient of the business environment on
enterprise resilience is not significant in the sample of
large-scale enterprises, whereas it significantly enhances the
resilience of SMEs at the 1% significance level. This suggests
that the promoting effect of optimising the business
environment on enterprise resilience is stronger among
SMEs because they face greater disadvantages in resource
acquisition compared to large-scale enterprises. Optimising
the business environment helps broaden external resource
channels for SMEs and alleviates their resource acquisition
challenges. This leads to increased resource reserves for
SMEs (Shao and Wang, 2023), exerting a significant
promoting effect on enterprise resilience. For instance,
Hangzhou is an important economic centre on the
southeastern coast of China, and the city’s business
environment ranks among the best in the country. South-
east Network Frame is a small-scale enterprise in Hang-
zhou. From 2013 to 2021, the proportion of employees with
a bachelor’s degree or higher at this company increased
from 11.9% to 15.4%. During the same period, the total
amount of loans rose from 1.4 billion yuan to 3.3 billion
yuan, and the number of patent applications increased from
around 10 annually to over 60. In contrast, the large-scale
enterprise Xiangmin Co., located in Changsha, saw the

Table 9 Regression results of the impact of primary indicators of the business environment on enterprise resilience.

Variables (1) (2) (3) (4) (5) (6)

Resilience Resilience Resilience Resilience Resilience Resilience

public services −0.028
(−1.14)

human resources 0.078***
(2.60)

market environment 0.054**
(2.37)

innovation environment 0.022*
(1.85)

financial environment 0.040***
(3.06)

government environment 0.008
(0.80)

Controls/ Year /Industry Y Y Y Y Y Y
_cons −0.437*** −0.454*** −0.441*** −0.435*** −0.435*** −0.443***

(−5.75) (−5.96) (−5.81) (−5.75) (−5.71) (−5.86)
Number of observations 21142 21142 21142 21142 21142 21142
Adj R2 0.291 0.292 0.291 0.291 0.292 0.291

***p < 0.01, **p < 0.05, *p < 0.1.

Table 10 Heterogeneity regression results.

Variables (1) (2) (3) (4) (5) (6)

State-owned Private Large-sized SMEs High-tech Traditional

BE 0.023 0.091*** 0.067 0.110*** 0.121*** 0.031
(0.44) (2.62) (1.63) (2.69) (3.08) (0.76)

Controls/Year /Industry Y Y Y Y Y Y
_cons −0.769*** −0.373*** −0.719*** −0.530*** −0.351*** −0.498***

(−4.00) (−4.39) (−5.50) (−4.28) (−3.59) (3.76)
Number of observations 6691 14451 10464 10678 13176 7966
Adj R2 0.251 0.321 0.281 0.302 0.296 0.282

***p < 0.01.
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proportion of employees with a bachelor’s degree or higher
increase from 2.4% to 3.2%, while the total borrowings rose
from 39 million yuan to 150 million yuan, with patent
applications remaining stable at about 15 to 20 per year.
Thus, optimising the business environment has a more
pronounced effect on enhancing human resources, financial
resources and technological resources in small-scale
enterprises.

(3) Industry Heterogeneity. This study categorised the entire
sample into two types: high-tech industries and traditional
industries, based on the industry classification method
provided by the National Bureau of Statistics1. Regression
analyses were then conducted separately for each category,
with the findings outlined in the fifth and sixth columns of
Table 10. The business environment substantially strength-
ens enterprise resilience in high-tech industries at the 1%
significance level, whereas its effect on the enterprise
resilience in traditional industries is not significant. This
indicates that the enhancement effect of optimising the
business environment on enterprise resilience is more
evident in high-tech industries than in traditional indus-
tries. This is because, relative to traditional industries, high-
tech industries enterprises require more financial, human
and technological resources. By reducing resource mis-
allocation, optimising the business environment alleviates
the resource scarcity experienced by high-tech enterprises
(Luo et al., 2023), thus promoting the enhancement of
enterprise resilience. For example, Shanghai is the leading
city in China’s Yangtze River Economic Belt, known for its
outstanding business environment. Shanghai Electric is a
manufacturing equipment company that operates within
the high-tech industry. In recent years, the proportion of
employees with a bachelor’s degree or higher at this
company increased from 38.4% to 52.3%, while the total
borrowing amount rose from 5.7 billion yuan to 35.6 billion
yuan, and the number of patent applications surged from
around 50 annually to over 200. In contrast, Bright Dairy,
located in the same city and belonging to the traditional
food manufacturing industry, has maintained a proportion
of employees with a bachelor’s degree or higher at around
21%, with total borrowings fluctuating around 2 billion
yuan and annual patent applications remaining stable at
approximately 100. This indicates that optimising the
business environment has a more significant impact on
enhancing human, financial and technological resources in
high-tech industry enterprises.

Discussion
In the current context of unprecedented change, the external
environment for business operations is becoming increasingly
complex and volatile. Enhancing enterprise resilience is a vital
source of driving sustained and healthy economic growth in
China. The central and local governments have instituted a range
of policy measures to maximise improvements in the business
environment, striving to create a favourable operating environ-
ment for enterprises. Against this backdrop, exploring the value
of the business environment from the perspective of enterprise
resilience and its underlying mechanisms has key theoretical
insights and practical applications. The study found that the
business environment is crucial in improving enterprise resi-
lience. The human resources, financial, market and innovation
environments are the main factors that contribute to enterprise
resilience. To some extent, this finding supports the conclusions
of Fu et al. (2023), while also extending the research context from
crisis periods to a broader perspective of enterprise development.

Additionally, mechanism tests revealed that the business envir-
onment fosters enterprise resilience through propelling digital
innovation. This enriches the mechanism through which the
business environment influences enterprise resilience (Fu et al.,
2023) and supplements the existing literature on the driving
factors and consequences of digital innovation (Huang et al.,
2023; Liu et al., 2023; Liu et al., 2021; Zheng et al., 2023). Fur-
thermore, our findings suggest that entrepreneurial spirit can
amplify the positive effects of the business environment on digital
innovation, thereby strengthening enterprise resilience.

Theoretical contribution. This research makes a substantial
theoretical contribution. First, a large portion of the literature
has paid attention to the ramifications of internal characteristics
on enterprise resilience, such as resources and capabilities
(Barasa et al., 2018). This study enhances the current body of
research results on factors influencing enterprise resilience from
an institutional perspective, which helps expand the academic
understanding of resilience-driving factors. In the digital era,
driving digital innovation and understanding its impact on firms
have become critical topics in the theoretical field. However, the
current academic attention on these aspects is relatively little.
This study expands research on the determinants of digital
innovation from the perspective of the business environment
and confirms the beneficial impact of digital innovation on
enterprise resilience, thus adding to the literature on digital
innovation. Furthermore, it expands the boundary conditions of
the business environment’s impact on enterprise resilience from
an entrepreneurial spirit perspective. It fills a research gap in the
existing literature by paying insufficient attention to boundary
conditions when exploring the role of the business environment
(Gogokhia and Berulava, 2021; Hien et al., 2014; Reçica et al.,
2019). Finally, most existing research has explored the role of
the business environment from a holistic perspective (Chen
et al., 2023; Commander and Svejnar, 2011). This study exam-
ines how different primary indicators of the business environ-
ment affect enterprise resilience differently, improving our
understanding of the predictive role of the business environment
on enterprise resilience.

Practical implications. This study also has considerable practical
implications. For the government, further improving the business
environment and providing resource support for enterprise
development is essential. First, government departments should
optimise the talent cultivation system, offering opportunities for
learning, growth and promotion to high-skilled personnel. Sec-
ond, government departments should provide enterprises with
broader and more convenient channels to access financial
resources. The government can encourage commercial banks to
establish partnerships with businesses, offering special loans and
increasing support for project financing. Last, government
departments can support enterprise innovation activities through
methods such as R&D subsidies, technical training and adoption
of an inclusive attitude towards failure. For enterprises, first and
foremost, they should vigorously promote entrepreneurial spirit
and leverage the resource advantages brought about by an
improved business environment to actively drive digital innova-
tion. Specifically, enterprises can enhance their level of digital
innovation by implementing digital investment plans, recruiting
digital professionals and providing digital skills training. Second,
enterprises should strengthen talent welfare and protection to
attract outstanding talent and optimise the structure of human
capital. By fully leveraging the value creation effects of human
capital, enterprises can enhance their resilience.
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Limitations and future directions. This study explored the
impact of optimising the business environment on enterprise resi-
lience, utilising a sample of China’s listed firms and urban business
environment data. However, it is subject to certain limitations. We
use textual analysis to measure digital innovation, with the number
of patent applications related to digital innovation serving as the
metric. Given the rapid evolution of digital technology and the
expanding scope of digital innovation across various domains, the
keyword spectrum utilised in this study may still fall short of
encompassing all relevant terms. Future research can expand the
range of keywords used to measure digital innovation according to
the trends in digital technology development. This can more
accurately present the situation of enterprise digital innovation.
Furthermore, patents capture only a portion of a company’s digital
innovation activities. Future research could further explore suitable
metrics by examining aspects such as the digital innovation assets
owned by the enterprise. Additionally, this study is based on the
institutional-based view, investigating the mediating role of digital
innovation and the moderating effect of entrepreneurial spirit. This
only provides one mechanism for how the business environment
influences enterprise resilience. Future research can explore more
pathways between the two to further enrich the existing research
findings. Finally, based on the sample of Chinese listed companies,
to determine the applicability of our conclusions to regions outside
China, further verification is required.

Conclusion
Based on the data of China’s urban business environment and
sample data of listed companies from 2013 to 2021, this study
examined the long-term value of the business environment from
the perspective of enterprise resilience and explored its under-
lying mechanisms. It found that the business environment is
crucial in improving enterprise resilience. The human resources,
financial, market and innovation environments are the main
factors contributing to enterprise resilience. Mechanism tests
revealed that the business environment fosters enterprise resi-
lience through propelling digital innovation. Furthermore,
entrepreneurial spirit can amplify the positive effects of the
business environment on digital innovation, thereby strength-
ening enterprise resilience. Heterogeneity analysis suggested that
upgrading the business environment exhibits a more salient
improvement in resilience for private enterprises, SMEs and
high-tech industries compared to state-owned, large-sized and
traditional industries. These results confirm the critical role of
optimising the business environment in enhancing enterprise
resilience. The findings have important theoretical and practical
implications for understanding how improvements in the busi-
ness environment, coupled with increased digital innovation and
entrepreneurial spirit, can further bolster enterprise resilience.

Data availability
Data on the company’s enterprise resilience, entrepreneurial
spirit, size, asset-liability ratio, ownership, age, inventory ratio,
dual appointment of executives, board size, shareholding pro-
portion of the largest shareholder, shareholding proportion of
institutional investors, return on assets, and book-to-market ratio
can be obtained by accessing the China Stock Market
&Accounting Research (http://www.gtarsc.com/). The business
environment can be obtained from EPS Database(https://www.
epsnet.com.cn/) and The official website of School of Public
Administration, Tsinghua University (https://www.sppm.
tsinghua.edu.cn/). Due to the fact that the data on digital inno-
vation were manually collected and organized by the authors
from the annual reports of publicly listed companies, it will not be
publicly disclosed at this time in consideration of privacy

concerns and the need for ongoing future research. Nevertheless,
interested individuals can acquire them by contacting the corre-
sponding author and making a reasonable request.
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Note
1 High-tech industries encompass 19 sub-industry codes: C25, C26, C27, C28, C29, C31,
C32, C34, C35, C36, C37, C38, C39, C40, C41, I63, I64, I65, and M73. All other
industries are defined as traditional industries.
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