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Abstract: In the face of a VUCA environment, organizational resilience has become a
critical factor in sustaining enterprise performance. This study explores how digital trans-
formation influences organizational resilience through its impact on the key components of
organizational systems, specifically innovation capability and agile response. Using data
from Chinese A-share listed firms over the period 2007–2023, the study finds that digital
transformation significantly enhances organizational resilience, with robust results across
various tests. The analysis highlights that digital transformation strengthens resilience by
optimizing innovation capability and improving agility within organizational systems. Het-
erogeneity tests reveal that these effects are particularly strong in firms located in eastern
and central regions, operating in capital-intensive industries, and at growth or maturity
stages. These findings underscore the systemic role of digital transformation in building
adaptive, resilient organizations that can better navigate uncertainty and complexity. This
study contributes to understanding the dynamic interplay between digital technologies
and organizational systems, offering practical insights for enterprises aiming to leverage
digital transformation for sustainable growth and high-quality economic development.
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1. Introduction
In traditional corporate strategic management practices and research, economic per-

formance has long been regarded as the primary goal of enterprise management. However,
in recent years, a series of global “black swan” events, such as the COVID-19 pandemic,
the Russia-Ukraine conflict, and frequent disruptions in global supply chains, have un-
derscored the VUCA (volatility, uncertainty, complexity, and ambiguity) characteristics of
the external business environment. This increasingly complex and dynamic environment
poses significant challenges to the survival and growth of enterprises, many of which face
the dilemma of “Strong in rigidity, weak in resilience”. For example, during the pandemic,
not only did traditional retail giant J.C. Penney file for bankruptcy, but even the world’s
largest car rental company, Hertz, struggled to maintain operations, highlighting the vul-
nerability of enterprises to external shocks. Against this backdrop, organizational resilience,
as a critical capability for enterprises to transform crises into opportunities, has garnered
increasing attention from both industry and academia [1]. Organizational resilience not
only determines a company’s ability to maintain operational stability during sudden crises
but also influences its recovery speed and adaptability post-crisis. In recent years, digital
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transformation, as a strategic shift away from traditional management models, has become
an important means of enhancing organizational resilience [2]. For instance, technologies
such as big data analytics, cloud computing, and intelligent manufacturing enable compa-
nies to identify potential risks more effectively, optimize resource allocation, and improve
emergency response capabilities and organizational flexibility. These advancements allow
enterprises to better navigate the challenges posed by uncertainty and complexity [3].
Therefore, exploring how digital transformation impacts organizational resilience is not
only of significant theoretical value but also provides practical guidance for companies to
address future uncertainties.

The literature has increasingly examined the relationship between digitalization and
organizational resilience, emphasizing two key aspects. First, digital transformation can
blur the traditional boundaries of enterprises, thereby enhancing resilience by fostering
greater agility and responsiveness in internal operations. Additionally, it contributes to
strengthening internal controls and altering the mechanisms through which organizations
acquire and apply knowledge [4,5]. In the relationship with external stakeholders, digital
transformation can effectively enhance the bargaining power of the enterprise, which is
conducive to strengthening the enterprise’s ability to control external resources, to build a
more resilient supply chain [6]. Secondly, the existence of the ‘digital paradox’ has been
highlighted. The digital transformation of enterprises is a complex systematic project with
high costs and low efficiency, and even though enterprises have invested large amounts
of resources in digital transformation, it is often difficult for them to achieve the expected
growth in revenues in a short period, which threatens their survival and long-term devel-
opment. However, some scholars, based on the theory of disruptive innovation, believe
that digital technology, as a disruptive element, subverts the original development path
and value creation model of enterprises, thus possibly reducing their resilience. For exam-
ple, Scholz posits that digitalization, as both a technological and strategic transformation,
entails substantial uncertainties, exposing organizations to technological, operational, and
derivative risks, thereby generating a “digital negative-energy” effect [7].

These insights reveal certain limitations in current research. First, although previous
studies often link digital transformation to corporate performance, its role in fostering
organizational resilience—a multidimensional construct—remains insufficiently explored.
Second, the existing literature tends to adopt simplistic measures of organizational re-
silience, such as sales growth rates or firm survival duration, which fail to reflect its
multidimensional nature in practical contexts. Third, while some studies analyze the effects
of digital transformation on resilience or other performance outcomes through perspectives
like cost reduction and human resource optimization [8], the mechanisms underlying these
effects remain unclear. The black box of how digital transformation influences resilience
has yet to be fully unpacked. Specifically, critical mediating variables, such as innovation
capability and agile response, have not received sufficient attention in existing research.
Based on the above analyses, this paper intends to explore two main questions:

R1: What is the impact of digital transformation on business resilience?
R2: What are the mechanisms and effects behind digital transformation on corporate resilience?
Selecting A-share listed companies in Shanghai and Shenzhen from 2007 to 2023 as

the research sample, this paper explores the intrinsic relationship between digital trans-
formation and enterprise toughness through a combination of theoretical analysis and
empirical tests. It is found that digital transformation can significantly improve organiza-
tional resilience, and this result remains robust and valid after endogeneity treatment and
robustness tests. Furthermore, the analysis identifies two key channels through which digi-
tal transformation strengthens organizational resilience: corporate innovation capability
and agile response.
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Compared with previous studies, this paper may have marginal contributions in the
following three aspects. First, it establishes a two-dimensional framework of enterprise
resilience indicators, expanding both the conceptual scope and measurement of resilience.
By focusing on the dimensions of risk resistance and recovery, the study enriches the
understanding of enterprise resilience and provides more targeted, practical empirical
insights for organizations. Second, the paper systematically examines the impact of digital
transformation on enterprise resilience from a micro-level perspective, analyzing the inter-
nal mechanisms through which digital transformation influences resilience. Specifically, it
highlights innovation capability and agile responsiveness as critical channels, clarifying
the intrinsic pathways by which digital transformation enhances resilience. Finally, the
findings offer valuable theoretical insights into achieving sustainable enterprise develop-
ment and advancing the integration of the digital economy with the real economy. This
study demonstrates that digital transformation can significantly enhance organizational
resilience. Furthermore, the heterogeneity analysis reveals that its impact varies across
different contexts. These findings provide both academic support for deepening the in-
tegration of digital and real economies and practical guidance for formulating precise
digitalization policies. In doing so, the study underscores the pivotal role of digitalization
as a driving force for economic development.

In the following section, we profile the theoretical background for this study and
develop research hypotheses. Subsequently, we detail the data set and models, followed by
the presentation of empirical results. Finally, we conclude by discussing both the theoretical
and practical implications of our findings, along with the limitations encountered.

2. Theoretical Analysis and Hypothesis Development
2.1. Theoretical Analysis

The concept of resilience originates in physics and psychology, where it refers to
elasticity, adaptability, and resistance. Meyer extended this concept to the field of man-
agement, conceptualizing resilience as the capacity of organizations to respond effectively
to significant crises. Within this framework, resilience is primarily valued not for its role
in “capitalizing on market opportunities”, but for its ability to “withstand and navigate
adversity” during crises and economic downturns [9,10]. Some studies have argued that
corporate resilience is not only dependent on corporate resources and structure but is also
deeply rooted in the cognitive processes and social interactions of managers and employees.
To address this broader perspective, this paper applies social cognitive theory (SCT) to the
study of resilience. SCT highlights the dynamic interplay among individuals’ behaviors,
cognition, and their social environment, making it a valuable complement to traditional
approaches in organizational resilience research [11,12].

Cognition plays a critical role in shaping organizational resilience. Crisis perception
within an organization is often mediated through internal human resources, where employ-
ees’ perceptions, attitudes, and behaviors directly influence the organization’s collective
response strategies [13]. According to crisis management theory (CMT), crises perceived
as threats can trigger negative emotional responses among employees, such as anxiety
and fear, which may impair decision-making processes and hinder effective operational
execution. In contrast, perceiving crises as opportunities often fosters flexibility, creativ-
ity, and proactive problem solving, enabling organizations to identify novel pathways
for development. This optimistic view of crises can significantly enhance organizational
resilience by uncovering growth opportunities and providing a competitive advantage
during periods of adversity [14]. Consequently, organizations should not only focus on
post-crisis recovery but also proactively foster a positive perception of crises. Cultivating a
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mindset oriented toward problem solving and opportunity recognition among employees
can be an essential step in enhancing organizational resilience [13,15].

While cognitive responses represent the initial phase of crisis reaction, post-cognitive
coping behaviors are often more instrumental in determining whether an organization
can successfully resolve a crisis, restore normalcy, or achieve transformative growth. Or-
ganizational actions in response to adversity can typically be categorized into two types:
acute short-term responses and strategic long-term adjustments. Acute short-term re-
sponses include immediate actions such as resource mobilization, crisis communication,
and emergency decision making, all of which aim to rapidly contain the crisis and prevent
further escalation [16]. Conversely, strategic long-term adjustments focus on enhancing
organizational adaptability and resilience through fundamental post-crisis changes. Exam-
ples include technological innovation, organizational restructuring, and fostering stronger
collaboration with external stakeholders. Empirical evidence suggests that organizations
implementing strategic long-term adjustments not only recover more effectively but also
demonstrate heightened resilience in subsequent crises [15].

The resource-based view (RBV) asserts that a firm’s competitive advantage originates
from the unique resources and capabilities it owns and effectively leverages [17]. The
strategic value of these resources is not merely tied to ownership but is fundamentally
dependent on how effectively they are utilized, coordinated, and integrated into the firm’s
operations [18]. External social networks can also play a crucial role in helping firms navi-
gate adversity, particularly when resources are scarce. Partners, suppliers, customers, and
other stakeholders within the firm’s external network can provide essential support, such
as sharing information, offering material resources, or providing technical assistance, to
help the organization overcome challenges [19]. For instance, during a supply chain disrup-
tion, strong relationships with long-term partners can enable firms to quickly adjust their
supply chains and reallocate resources, mitigating the crisis’s adverse effects [20]. While the
existing literature provides valuable insights into the factors influencing organizational re-
silience, particularly from the perspectives of human resource management, organizational
restructuring, and external stakeholder relationships, there is a noticeable gap in explor-
ing the role of digital transformation in enhancing organizational resilience. Specifically,
there is limited research examining the relationship between digital empowerment and
organizational resilience, as well as the heterogeneity of intermediary mechanisms in this
process. This gap provides a valuable opportunity for the present study to contribute to
the literature by exploring the impact of digital transformation on organizational resilience.

2.2. Research Hypotheses
2.2.1. Digital Transformation and Organizational Resilience

Digital transformation is a defining feature of the digital economy era, with early
studies focusing primarily on industries such as publishing, journalism, and manufacturing,
often characterized by fragmentation and a sector-specific approach [21]. These early
investigations predominantly addressed business transformation at a superficial level.
As research evolved, scholars adopted a systems perspective into digital transformation,
recognizing it as the upgrading and transformation of business operations and value
chains through digital infrastructure, technologies, and innovations [22]. Building on social
cognitive theory, this paper suggests that digital transformation strengthens an enterprise’s
resilience perception and fosters behaviors that promote resilience.

At the level of resilience perception enhancement, the upgrading of production tech-
nologies through digital transformation creates a demand for higher-skilled labor, effec-
tively displacing lower-skilled workers and optimizing the human capital structure [8].
This process results in a workforce that is more cognitively flexible, psychologically resilient,
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and equipped with skills that enhance the capacity to withstand and recover from risks.
Furthermore, digital transformation fosters a shared mental model among internal staff,
improving communication and coordination within teams, which collectively contribute
to enhanced organizational resilience during crises. Digital tools, such as online training
platforms and performance management systems, provide both employees and managers
with a more intuitive understanding of organizational performance during challenging
times, thus promoting resilience-enhancing behaviors. Additionally, data-driven trend
analyses allow organizations to develop clearer long-term strategies, strengthening their
ability to survive and thrive in uncertain environments.

At the level of resilience-enhancing behaviors, digital transformation drives the adop-
tion of automated and standardized processes, which reduce human error. Technologies
such as robotic process automation (RPA) and enterprise resource planning (ERP) systems
have standardized and streamlined business processes, thereby improving organizations’
ability to maintain continuity in the face of external shocks [23]. Digital transformation
often accompanies organizational restructuring, particularly in the form of modular or-
ganizational structures. These structures divide enterprises into relatively autonomous
units, each with a degree of decision-making power. Such modularity allows for localized
adjustments in response to external changes, preserving the overall stability of the organiza-
tion [24]. Moreover, digital transformation redefines relationships between enterprises and
their stakeholders. Digital technologies enable real-time communication and information
sharing with stakeholders via various channels, such as social media, digital platforms, and
data analytics tools. This enhances supply chain transparency and enables faster responses
to stakeholder needs and feedback, thereby strengthening trust and loyalty. Digital transfor-
mation is inherently networked [25], and Peláez argues that sustainability demands from
stakeholders play a significant role in driving the digital transformation of enterprises [26].
In service industries, such as banking, stakeholder orientation is particularly pronounced,
as evidenced by Rodrigues [27], who developed a decision model exploring the interac-
tion of multi-stakeholder cognitive drives with AI technologies, digital transformation,
and cybersecurity. Digital technologies also facilitate a shift in value co-creation from a
supply-driven to a demand-driven model, enhancing user experience and motivation while
reducing demand-side risks [28].

Thus, we propose the following hypothesis:

H1: Digital transformation positively promotes organizational resilience.

2.2.2. Mechanisms of Digital Transformation’s Impact on Organizational Resilience

Organizational resilience is defined as an entity’s capacity to learn from past expe-
riences, effectively manage crises at specific points in time, and foster the development
of new capabilities to anticipate future challenges [29,30]. This paper argues that digital
transformation, on the one hand, cultivates a stronger demand for technology, which en-
hances a firm’s innovation capabilities and strengthens its ability to withstand risks, thus
empowering innovation capabilities. On the other hand, digital transformation enhances
the flow and penetration of information, optimizes human capital structures, and boosts
factor productivity [8], thus enabling agile response capabilities.

From the perspective of innovation capability empowerment, enterprises actively
integrate digital technology into their operations, optimizing business models and improv-
ing innovation outputs, such as patents, to support continuous innovation efforts [31].
Digital transformation also facilitates the flow of knowledge and improves information
transparency, which can enhance the innovation capacity of foreign subsidiaries, overcome
geographical and strategic barriers, and lead to incremental improvements in innova-
tion [32]. Innovation is crucial for firms to develop and sustain competitive advantage [5],
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and research by Tsiapa and Batsiolas [33] suggests that firms with strong technological
innovation capabilities demonstrate greater resilience following crises. In the digital era,
firms with robust innovation capacities are more likely to engage in extensive supply chain
and industrial network integration, thereby reducing financing constraints and strength-
ening their ability to recover from supply chain disruptions [34]. Furthermore, firms with
high innovation capabilities often diversify their product and service offerings, reducing
reliance on a single business model. Compared to firms without digital transformation,
digitally advanced firms benefit from policy development, financial backing, infrastructure,
and technical services, all of which help reduce costs and risks, improve competitiveness,
and contribute to the global digital economy [35].

Regarding agile response empowerment, agility is defined as an organization’s ability
to quickly sense, decide, and execute, typically facilitated by flexible structures and IT
support [4]. Digital technologies enable both supply and demand sides to share information,
synchronize operations, anticipate market changes, and adjust products and services
accordingly [36]. Digital transformation necessitates not only technological adoption but
also organizational and cultural adjustments to foster decentralized, self-organizing teams
within the firm. These adjustments promote smoother information flow and faster decision
making [23]. There is a well-established positive correlation between agility and resilience;
agility enables organizations to respond to external shocks more rapidly, make dynamic
adjustments, and continuously iterate processes, enhancing adaptive capacity [37].

Based on these considerations, we propose the following hypotheses:

H2: Innovation capability plays a mediating role in the impact of digital transformation on
organizational resilience.

H3: Agile response plays a mediating role in the impact of digital transformation on
organizational resilience.

2.2.3. Heterogeneity in the Contribution of Digital Transformation to Organizational Resilience

Organizational research must consider heterogeneity at multiple levels, including
macro-level regional factors, micro-level production inputs, and the firm’s life cycle stage.
These diverse characteristics can lead to significant variations in how digital transformation
impacts organizational resilience.

Geographical differences in development levels and innovation capacity in China
create varying degrees of impact on the scope and effectiveness of digital transformation.
In economically developed regions, robust infrastructure, innovation capabilities, and
policy support facilitate more rapid and effective digital transformation. Conversely, in less
developed regions, weak infrastructure, talent shortages, and insufficient policy support
constrain the pace of digitalization, placing enterprises at a relative disadvantage in terms
of technology adoption and market competition.

Firms can generally be categorized based on the primary production resources they
rely on: labor-intensive, capital-intensive, and technology-intensive enterprises [38]. Each
type of firm leverages digital transformation in distinct ways to enhance their adaptive
capacity and coping strategies [39]. Labor-intensive firms primarily depend on the quality
and quantity of their workforce, with the challenge lying in integrating human resources
with new digital technologies. Capital-intensive firms often possess more stable business
processes and may adopt digital technologies more slowly, but once integrated, these
technologies offer long-term benefits. Technology-intensive firms, which already have a
foundation in digitalization, face the challenge of developing and implementing cutting-
edge technologies to maintain their leadership in innovation and competition [40].
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Additionally, firms at different stages of their life cycle exhibit varying resource al-
locations, strategic choices, and innovation capabilities [41]. Growth-stage enterprises
typically focus on expanding market share and improving efficiency through digital trans-
formation [42], while mature enterprises aim to reduce costs, improve service models,
and enhance customer relationships. For firms in decline, digital transformation serves
as a means to slow the decline or restructure the business. However, these firms often
face greater challenges due to limited resources and technological capabilities. Research
indicates that declining firms must focus on cost control, risk management, and identifying
new growth opportunities through digital technologies to improve market adaptability
and resilience [43].

Based on this analysis, we propose the following hypothesis:

H4: The impact of digital transformation on organizational resilience exhibits heterogeneity
across firms in different regions, production factor intensities, and life cycle stages.

H4a: The impact of digital transformation on business resilience is heterogeneous for firms
in different regions.

H4b: The impact of digital transformation on firm resilience is heterogeneous for firms
with different factors of production.

H4c: The impact of digital transformation on firm resilience is heterogeneous for firms
with different life cycles.

The research framework of this paper is shown as Figure 1:
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3. Research Design
3.1. Sample Selection and Data Sources

The study selects Chinese A-share listed companies from 2007 to 2023 as the research
sample. Data on digital transformation are sourced from the annual reports of listed
companies, patent data are obtained from the National Intellectual Property Administration,
and other firm-level data come from the CSMAR database. Based on the raw data, the
following processing steps are conducted: (1) excluding samples from the financial industry;
(2) removing samples labeled as ST, *ST, suspended listing, delisted, or in the delisting
consolidation period; (3) excluding samples with missing relevant data; and (4) applying a
1% winsorization for continuous variables at both ends. A total of 20,450 observations were
obtained. Data were cleaned and analyzed using Stata 17.0 to generate statistical analysis
findings. Table 1 presents the descriptive statistics of the key variables.
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Table 1. Descriptive statistics.

Variable Obs Mean Std. Dev. Min Max

Resistance 20,450 −1.191 1.226 −9.283 9.146
Recovery 20,450 0.224 0.333 −0.225 2.536
Digital transformation 20,450 13.638 29.255 0 185
Innovation capability 20,450 4.634 4.545 0.03 29.33
Agile response 20,450 9.496 3.635 4 22
Ownership concentration 20,450 58.144 14.461 22.968 90.327
Listing age 20,450 2.209 0.68 1.099 3.497
Operational efficiency 20,450 0.637 0.384 0.105 2.408
Capital intensity 20,450 2.152 1.391 0.415 9.492
Financial leverage 20,450 0.405 0.187 0.062 0.883
Profitability 20,450 0.052 0.041 0 0.201
Market competition 20,450 0.19 0.162 0.041 0.934

3.2. Variable Definition
3.2.1. Dependent Variable: Organizational Resilience

Organizational resilience is a dynamic capability that enables an organization to re-
spond to external shocks. It reflects both the system’s ability to resist disruptions when
exposed to external disturbances [44] and its capacity to recover to its original state after
being negatively impacted [45]. The prevailing approach to measuring organizational re-
silience often relies on single financial indicators, such as operating revenue, average stock
returns, or return on sales [46]. However, this paper argues that using a single indicator to
measure resilience may be overly specific and heterogeneous, potentially failing to accu-
rately capture the true level of organizational resilience. Measuring resilience from multiple
dimensions is more scientifically robust and better reflects the resilience of various aspects
of an organization’s development. Accordingly, this paper conceptualizes organizational
resilience as a two-dimensional construct comprising risk resistance capability and recovery
capability [47,48].

For resistance capability, this study uses earnings per share (EPS) as the measurement
indicator. EPS [49,50] is a core metric for evaluating a company’s profitability and financial
stability, reflecting its ability to maintain normal operations under external shocks. From a
financial perspective, higher EPS typically indicates that a company possesses sufficient
internal resources to withstand potential risks, a resilience that is critical for sustaining long-
term development. Therefore, EPS, as a quantitative measure of risk resistance capability,
effectively captures a company’s immediate performance in responding to risks.

For recovery capability, this study uses the five-year growth rate of main business
revenue as the measurement indicator, which comprehensively reflects a company’s long-
term growth performance across multiple economic cycles [51]. The growth rate of main
business revenue not only demonstrates a company’s adaptability to market fluctuations
but also gauges its potential for resource integration and sustained expansion [52]. A higher
growth rate indicates stronger operational resilience, enabling a company to recover swiftly
and achieve stable growth. Additionally, this study employs return on equity (ROE) for
robustness checks to rule out the influence of financial indicator selection on the results [53],
thereby ensuring a comprehensive assessment of the multidimensional characteristics of
organizational resilience.
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3.2.2. Independent Variable: Digital Transformation

The existing literature measures corporate digital transformation using three main
methods: text analysis, questionnaire surveys, and index construction. This study draws
on the existing literature and methods [54], utilizing Python’s web crawling functionality
to collect text information related to digital technologies from the annual reports of listed
companies to construct a data pool. Subsequently, 76 characteristic keywords of enterprise
digital transformation are selected from five dimensions: artificial intelligence, big data,
cloud computing, blockchain, and digital technology applications. Finally, based on the text
data pool of the annual reports of listed companies, the keywords are matched, classified,
and counted, providing the final word aggregation frequencies. These frequencies are
normalized to form a comprehensive evaluation index of enterprise digital transformation.

3.2.3. Mediating Variables

Innovation capability reflects a company’s ability to address uncertainties through the
development of new products or services. Studies have shown that digital transformation
enhances firms’ adaptability and capacity for reconstruction during crises by promoting
ambidextrous innovation (i.e., exploitative and explorative innovation) [55]. In this study,
corporate innovation capability is measured by the ratio of R&D investment to operating
revenue. This ratio serves as a key indicator of innovation capability, providing an objective
assessment of a company’s technological creativity and competitiveness.

Agile response refers to a company’s ability to address external changes and achieve
growth through rapid responses [56]. It enables firms navigate crises more flexibly by
improving decision making speed and organizational coordination efficiency. In modern
enterprises, especially listed companies, major decisions are typically made through board
discussions. The frequency and quality of board meetings reflect management’s ability to
respond swiftly to market changes and serve as a reliable indicator of a firm’s response to
external shocks [57]. Furthermore, frequent decision making often signals an organization’s
heightened focus on and adaptability to dynamic environments. Accordingly, this study
measures a firm’s agile response by the number of board meetings held during the current
period. A higher number of meetings indicates faster response speeds to external changes.

3.2.4. Control Variables

To better isolate the impact of the independent variable on organizational resilience,
this study incorporates a series of control variables by drawing on the existing litera-
ture [58–60]. The selected control variables include ownership concentration, firm listing
age, operational efficiency, capital intensity, profitability, financial leverage, and market
competition intensity.

Ownership concentration refers to the proportion of a firm’s equity held by its largest
shareholders. High ownership concentration enhances the authority of controlling share-
holders, enhancing decision making efficiency and consistency. Such centralized gover-
nance can enable firms to take swift actions during crises, thereby enhancing resilience.
However, high ownership concentration may also lead to conflicts of interest between
controlling and minority shareholders, triggering agency problems. Excessive control
rights could increase the risk of internal corruption and financial misconduct, ultimately
undermining the firm’s long-term sustainability.

Listing age reflects a company’s market experience and maturity. Companies with
longer listing histories generally possess more stable financial structures and business
strategies, as well as greater access to available resources. As a result, such companies are
likely to demonstrate higher resilience.
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Operational efficiency is measured by the company’s asset turnover ratio, which
directly reflects its ability to utilize resources and respond to market changes. Companies
with higher asset turnover ratios typically maintain stronger liquidity, enabling them to
better cope with changes in the external environment and reduce operational risks.

Capital intensity reflects the extent to which a company relies on capital investment
in its production process. Capital-intensive firms typically invest heavily in fixed assets,
making it more challenging for them to quickly adapt to external shocks [61].

Financial leverage measures the extent to which a company utilizes debt financing.
High leverage can lead to greater financial risk, especially during economic downturns,
which can significantly impact the company’s resilience [62].

Profitability is a core indicator of a company’s long-term sustainability. Firms with
strong profitability generally have greater financial flexibility to cope with market changes.
During crises, investors are also more likely to support companies with higher profitability.

Market competition represents the level of external pressure a company faces. A
highly competitive environment may drive firms to continuously innovate and improve
efficiency. However, excessive competition can erode profitability, thereby weakening the
company’s resilience.

3.3. Model Setting
3.3.1. Baseline Model

Based on the analysis in the previous sections, the baseline regression model in this
study is specified as follows in Equation (1):

Yi,t = δ0 + δ1Digitali,t + δ2Controli,t + µi + λt + εi,t (1)

In the equation, Y represents organizational resilience, including both the resistance
ability to risks (resistance) and the recovery ability (recovery) of the company. Digital
denotes digital transformation, Control represents the set of control variables, µ indicates
industry fixed effects, λ represents time fixed effects, and ε is the random error term. The
coefficient β is the focus of this study, indicating the direction and magnitude of the impact
of digital transformation on organizational resilience.

3.3.2. Mediation Effect Model

To examine the role of corporate innovation capability and agile response in digital
transformation-driven organizational resilience, this study builds the following mediation
effect model based on Equation (1) [63]:

Mi,t = α0 + α1Digitali,t + α3Controli,t + µi + λt + εi,t (2)

Yi,t = β0 + β1Digitali,t + β2Mi,t + β3Controli,t + µi + λt + εi,t (3)

In Equations (2) and (3), M represents the mediator variables, which are corporate
innovation capability and agile response. The meanings of other variables are consistent
with those in Equation (1).

4. Empirical Results and Analysis
4.1. Baseline Regression Results

Table 2 reports the baseline regression results regarding the impact of digital transfor-
mation on organizational resilience. Column (1) and column (3) present the results that only
include the core explanatory variables, while column (2) and column (4) present the results
after incorporating control variables and accounting for time and industry fixed effects. The
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results indicate that at the 1% significance level, the coefficient for digital transformation is
significantly positive, suggesting that digital transformation exerts a beneficial effect on
organizational resilience. Specifically, with regard to corporate risk resistance capability,
the coefficients in column (1) and (3) are significantly positive at the 1% level, suggesting
a positive correlation between digital transformation and the firm’s ability to resist risks.
For corporate recovery capability, the coefficients in column (2) and (4) are significantly
positive at the 1% level, indicating that digital transformation significantly enhances the
firm’s recovery capability. These findings suggest that digital transformation significantly
strengthens organizational resilience, thus supporting Hypothesis 1 (H1).

Table 2. Benchmark regression results.

(1) (2) (3) (4)
Variables Resistance Resistance Recovery Recovery

Digital transformation 0.126 *** 0.159 *** 0.081 *** 0.079 ***
(3.593) (6.593) (7.938) (8.103)

Ownership concentration 0.009 *** 0.002 ***
(20.081) (10.116)

Listing age −0.094 *** −0.000
(−9.049) (−0.082)

Operational efficiency 0.044 * 0.043 ***
(1.737) (3.727)

Capital intensity −0.007 −0.007 **
(−0.964) (−2.290)

Financial leverage 1.465 *** 0.329 ***
(34.272) (20.134)

Profitability 22.416 *** 1.463 ***
(110.565) (19.501)

Market competition 0.076 0.050
(1.187) (1.499)

Constant −1.209 *** −3.345 *** 0.213 *** −0.159 ***
(−125.319) (−62.860) (81.057) (−5.868)

Observations 20,449 20,449 20,449 20,449
R-squared 0.067 0.584 0.043 0.109
YEAR NO YES NO YES
IND NO YES NO YES
Adjusted R-squared 0.0634 0.583 0.0391 0.105
F 12.91 1919 63.02 134.4

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

4.2. Endogeneity Discussion
4.2.1. Instrumental Variable Approach

Given the potential bidirectional causal relationship between digital transformation
and organizational resilience, endogeneity issues may arise. On the one hand, digital
transformation can enhance a firm’s ability to cope with external shocks, improving its
flexibility and stability, and helping the firm recover more quickly from crises. On the other
hand, firms with greater resilience generally exhibit stronger risk resistance capabilities,
more abundant resource reserves, and more robust management systems, all of which
enable them to better navigate the uncertainties associated with digital transformation

To address potential endogeneity concerns, this study draws on the heteroscedasticity-
based instrumental variable (IV) approach proposed by Lewbel, employing the cubic
difference between a firm’s digital transformation and the average digital transformation
indicators classified by industry and province as the instrument [64].
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Table 3 presents the two-stage regression results for the instrumental variables. The
Kleibergen–Paap rk LM statistic is significant at the 1% level, rejecting the null hypothesis
of instrument irrelevance, thereby validating the validity of the chosen instruments. Ac-
cording to Stock-Yogo, the Kleibergen–Paap Wald rk F statistic exceeds the critical value
for a 1% bias, indicating that there is no issue with weak instruments. After addressing
the endogeneity problem, the regression coefficients remain significant at the 1% level,
validating the robustness of the baseline regression results.

Table 3. Instrumental variable two-stage regression results.

(1) (2) (1)

Variables Resistance Recovery Digital
Transformation

Digital transformation 0.0725 ** 0.0325 ***
(0.0334) (0.0097)

IV1 0.6214 ***
(0.0231)

Controls YES YES YES
YEAR YES YES YES
IND YES YES YES
Observations 20,449 20,449 20,449
R-squared 0.554 0.071 0.694
Adjusted R-squared 0.552 0.0667 0.693
Kleibergen–Paap rk LM statistic 242.79 ***
Kleibergen–Paap Wald rk F statistic 725.73 ***

[16.38]
*** p < 0.01, ** p < 0.05, * p < 0.1.

4.2.2. Propensity Score Matching (PSM)

There exist systematic differences between firms with varying degrees of digital
transformation, and these differences may potentially affect the regression results. To
mitigate these discrepancies, this study adopts propensity score matching (PSM), following
the methodology proposed by Chen [41]. First, the degree of digital transformation is
divided into two groups based on the median value of the digital transformation index
for the year. Firms with a digital transformation degree higher than the industry’s annual
median are assigned a value of 1, while those below the median are assigned a value
of 0. Next, several characteristic variables, including ownership concentration, listing
age, operational efficiency, capital intensity, financial leverage, profitability, and market
competition, are selected. The nearest-neighbor matching method is then employed for a
1:2 matching ratio.

Table 4 presents the pre-matching and post-matching differences. After matching, the
p-values for all characteristic variables become statistically insignificant. Additionally,
except for the variable “listing age”, the absolute t-values significantly decrease after match-
ing, indicating a satisfactory matching effect. Finally, the matching results are substituted
into the model for regression analysis. The regression results for the post-matching sample
are reported in Table 5, which are consistent with the earlier hypothesis testing results.
Therefore, after considering potential endogeneity issues, the conclusions drawn from the
previous analysis remain robust.
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Table 4. PSM regression results.

(1) (2)

Variables Resistance Recovery

Digital transformation 0.002 *** 0.001 ***
(5.069) (6.409)

Ownership concentration 0.009 *** 0.002 ***
(13.992) (7.352)

Listing age −0.101 *** −0.012 *
(−7.147) (−1.714)

Operational efficiency 0.007 0.018
(0.197) (1.382)

Capital intensity −0.013 −0.013 ***
(−1.296) (−3.886)

Financial leverage 1.533 *** 0.345 ***
(27.338) (16.468)

Profitability 22.369 *** 1.511 ***
(78.085) (14.447)

Market competition −0.008 −0.000
(−0.090) (−0.009)

_cons −3.297 *** −0.095 ***
(−43.318) (−2.926)

N 16,152 16,152
*** p < 0.01, ** p < 0.05, * p < 0.1.

Table 5. Difference checking before and after PSM matching.

Variables
Average Value T_Test

Matching
Status

High
Digital

Control
Group

Variable
Bias T_Value p_Value

Ownership
concentration

Pre-matching 58.127 58.162 −0.2 −0.17 0.866
Post-matching 58.127 58.213 −0.6 −0.43 0.669

Listing age Pre-matching 2.2218 2.1947 4.0 2.85 0.004 ***
Post-matching 2.2218 2.2213 0.1 0.05 0.959

Operational
efficiency

Pre-matching 0.6418 0.6321 2.5 1.80 0.072 *
Post-matching 0.6418 0.6451 −0.9 −0.61 0.543

Capital
intensity

Pre-matching 2.17 2.1334 2.6 1.88 0.060 *
Post-matching 2.17 2.156 1.0 0.71 0.476

Financial
leverage

Pre-matching 0.4026 0.4074 −2.5 −1.81 0.071 *
Post-matching 0.4026 0.4032 −0.3 −0.24 0.810

Profitability Pre-matching 0.0533 0.0506 6.6 4.71 0.000 ***
Post-matching 0.0533 0.0533 0.1 0.10 0.923

Market
competition

Pre-matching 0.1983 0.1806 11.0 7.80 0.000 ***
Post-matching 0.1983 0.1991 −0.5 −0.32 0.752

N 16,152 16,152
*** p < 0.01, ** p < 0.05, * p < 0.1.

4.3. Robustness Test
4.3.1. Substitution of Independent Variables

Considering that different measurement methods for corporate digital transformation
may influence the research results, this study draws on the work of Zhao Chenyu [65],
conducting a text analysis of listed company annual reports. From four dimensions, digital
technology applications, internet business models, smart manufacturing, and modern
information systems, 99 digital-related keywords are selected for frequency analysis, form-
ing an alternative variable for corporate digital transformation. The baseline regression
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is then re-estimated using these new variables. The regression results are presented in
columns (1) and (2) of Table 6, where the coefficient of digital transformation is significantly
positive at the 1% confidence level.

Table 6. Robustness tests.

(1) (2) (3) (4) (5) (6) (7)

Variables Resistance Recovery ROE Resistance Recovery Resistance Recovery

Digital
transformation_sub 0.074 *** 0.036 ***

(6.649) (7.854)
Digital
transformation 0.002 *** 0.172 *** 0.076 ***

(2.997) (6.534) (7.047)
Digital
transformation_lag 0.147 *** 0.063 ***

(5.878) (6.221)
Ownership
concentration 0.009 *** 0.002 *** −0.000 0.010 *** 0.002 *** 0.009 *** 0.002 ***

(19.884) (9.928) (−0.206) (20.093) (10.118) (18.160) (8.987)
Listing age −0.093 *** −0.000 −0.001 ** −0.094 *** −0.001 −0.103 *** −0.004

(−8.976) (−0.013) (−2.477) (−9.081) (−0.104) (−9.051) (−0.717)
Operational
efficiency 0.047 * 0.045 *** 0.008 *** 0.045 * 0.043 *** 0.040 0.046 ***

(1.872) (3.876) (7.807) (1.784) (3.744) (1.443) (3.632)
Capital intensity −0.006 −0.007 ** 0.002 *** −0.007 −0.007 ** −0.007 −0.008 **

(−0.828) (−2.131) (10.918) (−0.910) (−2.253) (−0.870) (−2.211)
Financial leverage 1.455 *** 0.325 *** 0.151 *** 1.467 *** 0.330 *** 1.446 *** 0.331 ***

(33.970) (19.740) (80.529) (34.306) (20.166) (30.594) (18.435)
Profitability 22.406 *** 1.459 *** 1.784 *** 22.431 *** 1.468 *** 22.364 *** 1.447 ***

(110.481) (19.381) (252.365) (110.536) (19.554) (100.457) (17.817)
Market competition 0.076 0.050 −0.000 0.072 0.050 0.054 0.054

(1.179) (1.493) (−0.056) (1.116) (1.479) (0.819) (1.616)
Constant −3.352 *** −0.163 *** −0.068 *** −3.343 *** −0.157 *** −3.301 *** −0.148 ***

(−62.824) (−6.000) (−36.988) (−62.777) (−5.780) (−57.271) (−4.977)
Observations 20,449 20,449 16,201 20,432 20,432 16,721 16,721
R-squared 0.585 0.109 0.904 0.584 0.108 0.584 0.109
YEAR YES YES YES YES YES YES YES
IND YES YES YES YES YES YES YES
Adjusted R-squared 0.583 0.105 0.903 0.582 0.104 0.582 0.104
F 1912 134.9 9307 1913 132.6 1580 117.3

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

4.3.2. Substitution of Dependent Variable

Return on equity (ROE) is a comprehensive metric that reflects a company’s profitabil-
ity, financial health, and capacity to generate returns on equity. It simultaneously captures
a firm’s operational efficiency and risk profile. Previous studies on banking and corporate
environments has shown a relationship between return on investment and resilience [66,67].
Therefore, in this study, return on equity (ROE) is used as an alternative variable for organi-
zational resilience in the regression. The regression results are presented in column (3) of
Table 6, where the results remain robust.

4.3.3. Lagging of Independent Variables by One Period

Considering that the impact of corporate digital transformation may exhibit time-lag
effects, the core independent variables are lagged by one period before performing the
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regression. As shown in columns (4) and (5) of Table 6, the results indicate that, at the 1%
significance level, the coefficient estimates remain significantly positive.

4.3.4. Excluding Certain Samples

Changes in the external environment, often linked to the global economic climate,
can not only influence corporate decisions regarding digital transformation but also af-
fect overall organizational resilience. Failure to account for such factors may lead to
biased regression results. The financial crisis of 2008, China’s stock market crash in
2015, and the public health emergency in 2020 all had significant impacts on the econ-
omy and organizational resilience. By excluding data from these specific years and re-
estimating the regression, we aim to minimize the influence of external shocks on the
relationship between digital transformation and organizational resilience, thereby provid-
ing a more accurate assessment of the role of firm-specific factors in resilience. The results in
columns (6) and (7) of Table 6 show that the conclusion that digital transformation signifi-
cantly enhances organizational resilience remains unchanged.

5. Mechanism Analysis and Heterogeneity Test
5.1. Mediating Effect Analysis

Prior research has confirmed that digital transformation significantly enhances orga-
nizational resilience. This section further analyzes the pathways through which digital
transformation impacts organizational resilience. Building on the previous literature re-
view and theoretical analysis, the influence of digital transformation on organizational
resilience primarily manifests in two dimensions. First, digital transformation provides
technical support for innovation activities, thereby enhancing the firm’s ability to respond
to uncertainty and market competition through improved innovation capabilities. This, in
turn, strengthens both risk resistance and recovery capacity. Second, digital transformation
improves the efficiency of information acquisition and transmission, enabling companies
to adjust strategies flexibly. By enhancing the efficiency of internal resource allocation
and decision making quality, digital transformation helps organizations quickly adapt to
market fluctuations and respond to crises, thus enhancing organizational resilience. To
empirically test whether digital transformation enhances organizational resilience through
these mechanisms, this study employs stepwise regression for mediating effect verification.

5.1.1. Innovation Capability

As shown in column (1) of Table 7, the coefficient of digital transformation is signifi-
cantly positive, indicating that digital transformation helps companies engage in technolog-
ical innovation and enhance innovation capability. Columns (2) to (3) examine the internal
relationships between digital transformation, innovation capability, and organizational
resilience. Regarding the company’s risk resistance ability, the coefficients for both digital
transformation and innovation capability are significantly positive. Based on the stepwise
regression analysis, a partial mediating effect is observed, with the mediating effect ratio
calculated at 5.86%. As for recovery ability, the coefficient for innovation capability in
the third step is not significant. To verify whether a mediating effect exists, the study
further employs the Bootstrap method for testing. The results show that the 95% confidence
interval for the indirect effect does not include 0, with p = 0.041 (p < 0.05). The Bootstrap test
confirms that the mediating effect of innovation capability is significant. Innovation capabil-
ity helps transform digital transformation investments into actual competitive advantages,
thus enhancing a company’s risk resistance and recovery ability. On the one hand, digital
technologies provide new tools for innovation activities, boosting technological capability
and stimulating further innovation. This innovation capability increases the efficiency of
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R&D investment and output, enabling the company to maintain a competitive edge in the
face of market fluctuations and external shocks, thereby enhancing its risk resistance. On
the other hand, innovation capability allows companies to adjust products and services
more rapidly in response to changing market demands. By quickly launching innovative
solutions, companies can shorten recovery cycles and seize new opportunities after crises,
thereby enhancing organizational recovery capability. These results suggest that innovation
capability plays a mediating role in the impact of digital transformation on organizational
resilience, supporting H2.

Table 7. Mechanism test: innovation capability.

(1) (2) (3)

Variables Innovation Capability Resistance Recovery

Digital transformation 1.555 *** 0.150 *** 0.078 ***
(9.233) (6.175) (7.877)

Innovation capability 0.006 *** 0.000
(3.624) (0.479)

Ownership concentration −0.010 *** 0.010 *** 0.002 ***
(−5.495) (20.159) (10.112)

Listing age −0.618 *** −0.090 *** −0.000
(−14.540) (−8.638) (−0.047)

Operational efficiency −0.956 *** 0.049 * 0.043 ***
(−9.923) (1.958) (3.734)

Capital intensity 0.570 *** −0.010 −0.007 **
(13.322) (−1.400) (−2.374)

Financial leverage −3.066 *** 1.483 *** 0.330 ***
(−18.566) (34.404) (19.996)

Profitability 3.571 *** 22.395 *** 1.462 ***
(5.210) (110.435) (19.439)

Market competition −0.503 * 0.079 0.050
(−1.857) (1.231) (1.503)

Constant 6.908 *** −3.385 *** −0.161 ***
(30.379) (−61.991) (−5.805)

Observations 20,449 20,449 20,449
R-squared 0.462 0.585 0.109
YEAR YES YES YES
IND YES YES YES
Adjusted R-squared 0.460 0.583 0.105
F 315.9 1707 120.9

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

5.1.2. Agile Response

As shown in column (1) of Table 8, the coefficient for digital transformation is signifi-
cantly positive, indicating that digital transformation enhances organizational agility. The
regression results in columns (2) and (3) show that a partial mediating effect exists, with
mediating effect ratios of 13.44% and 15%, respectively. This suggests that digital transfor-
mation enables firms to acquire real-time information, improve decision making efficiency,
and enable facilitate the rapid capture of opportunities and problem-solving, thereby
enhancing organizational resilience to a greater extent. These results suggest that agile
response plays a mediating role in the impact of digital transformation on organizational
resilience, supporting H3.
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Table 8. Mechanism test: agile response.

(1) (2) (3)

Variables Agile Response Resistance Recovery

Digital transformation 1.182 *** 0.137 *** 0.067 ***
(11.025) (5.691) (6.946)

Agile response 0.018 *** 0.010 ***
(10.435) (14.010)

Ownership concentration −0.002 0.010 *** 0.002 ***
(−0.833) (20.216) (10.220)

Listing age 0.001 −0.094 *** −0.000
(0.018) (−9.089) (−0.084)

Operational efficiency −0.617 *** 0.055 ** 0.049 ***
(−6.073) (2.179) (4.274)

Capital intensity 0.141 *** −0.010 −0.008 ***
(4.824) (−1.307) (−2.791)

Financial leverage 5.904 *** 1.358 *** 0.271 ***
(35.400) (30.618) (16.382)

Profitability 5.155 *** 22.323 *** 1.412 ***
(7.754) (110.111) (18.801)

Market competition 0.005 0.076 0.050
(0.019) (1.190) (1.512)

Constant 6.859 *** −3.469 *** −0.227 ***
(31.560) (−64.276) (−8.126)

Observations 20,449 20,449 20,449
R-squared 0.142 0.587 0.119
YEAR YES YES YES
IND YES YES YES
Adjusted R-squared 0.138 0.585 0.115
F 189.8 1739 144.4

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

5.2. Heterogeneity Test
5.2.1. Heterogeneity Test Based on Region

Digital transformation is more beneficial for enhancing organizational resilience in
companies located in the eastern and central regions. As shown in Table 9, the positive effect
of digital transformation on organizational resilience in the eastern and central regions
passes the 1% significance test, while the effect on the western region is not significant.
These results suggest that the impact of digital transformation on business resilience is
heterogeneous for firms in different regions, supporting H4a.

Several factors may contribute to this: First, there are differences in regional economic
development levels. The eastern region is economically developed, with well-established
digital infrastructure; the central region has experienced a relatively fast pace of digital-
ization, allowing it to benefit from a catching-up advantage; the western region, however,
remains economically underdeveloped with weak digital infrastructure. Second, there are
differences in regional industrial structures. The eastern region primarily focuses on up-
grading manufacturing and modern services, with a high degree of industrial digitalization;
the central region is undergoing an industrial restructuring phase, and the diversification of
industries has created various application scenarios for digital transformation; the western
region is dominated by resource-based and labor-intensive industries, which have shorter
industrial chains and limited innovation capabilities. These traditional industries are less
adaptable to digital technologies, making it difficult for digital transformation to have a
significant effect in the short term. Third, there are differences in regional policy support
and market environments. The eastern region is a pioneer in implementing digitalization
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policies, with the government supporting corporate digital transformation through tax
incentives, special funding, and other measures. In recent years, the central region has
gradually increased policy support for digital development, promoting corporate transfor-
mation through industrial parks, government subsidies, and other strategies. Although
the western region also has strategic plans for digital development, the policy implemen-
tation is limited due to local financial constraints and weaker regional market demand.
Fourth, there are differences in regional talent resources. The eastern region has numerous
universities and research institutions, offering abundant and high-level digital talent to
support corporate transformation. With the promotion of talent mobility policies, the cen-
tral region has gradually attracted talent from the eastern regions, and local universities are
training professionals who can adapt to digital development. However, the western region,
due to its lower economic development, faces a shortage of digital talent and a significant
outflow, which creates a large skills gap for enterprises pushing for digital transformation.
The significant impact of digital transformation on enhancing organizational resilience
in companies in the eastern and central regions can be attributed to several factors. The
eastern region benefits from a well-established digital infrastructure, a high-value-added
industrial structure, strong policy support, and abundant talent resources. The central
region, by leveraging its latecomer advantage and policy support, has gradually realized
its digital dividends. On the other hand, the western region faces challenges such as
weak infrastructure, a single industrial structure, and a shortage of talent, which limit the
effectiveness of digital transformation in improving organizational resilience.

Table 9. Heterogeneity test based on region.

(1) (2) (3) (4) (5) (6)
Eastern Region Central Region Western Region

Variables Resistance Recovery Resistance Recovery Resistance Recovery

Digital transformation 0.156 *** 0.073 *** 0.294 *** 0.133 *** 0.073 −0.021
(5.964) (6.965) (3.728) (4.252) (0.556) (−0.410)

Ownership
concentration

0.011 *** 0.002 *** 0.008 *** 0.004 *** 0.005 *** 0.005 ***
(18.717) (6.389) (6.454) (6.335) (3.988) (5.284)

Listing age −0.080 *** −0.016 ** −0.145 *** 0.028 * −0.086 *** 0.042 **
(−6.574) (−2.504) (−5.380) (1.957) (−2.848) (2.475)

Operational efficiency 0.015 0.059 *** 0.039 0.007 0.042 0.047
(0.516) (4.103) (0.686) (0.271) (0.529) (1.360)

Capital intensity −0.001 −0.000 −0.029 −0.025 *** −0.027 −0.014 *
(−0.124) (−0.115) (−1.321) (−5.084) (−1.289) (−1.887)

Financial leverage 1.519 *** 0.352 *** 1.187 *** 0.253 *** 1.537 *** 0.386 ***
(30.231) (17.399) (10.689) (6.502) (11.731) (7.632)

Profitability 22.138 *** 1.565 *** 23.152 *** 1.462 *** 22.846 *** 1.082 ***
(92.661) (17.699) (45.263) (6.737) (37.449) (5.774)

Market competition 0.135 * 0.102 ** −0.160 −0.108 * −0.209 −0.170 *
(1.841) (2.468) (−0.950) (−1.689) (−0.951) (−1.848)

Constant
−3.431 *** −0.138 *** −2.992 *** −0.200 *** −3.158 *** −0.308 ***
(−55.063) (−4.286) (−21.166) (−2.996) (−19.481) (−3.388)

Observations 14,649 14,649 3362 3362 2429 2429
R-squared 0.588 0.122 0.610 0.156 0.623 0.183
YEAR YES YES YES YES YES YES
IND YES YES YES YES YES YES
Adjusted R-squared 0.586 0.117 0.601 0.137 0.611 0.157
F 1393 103.2 292.8 25.46 210.5 17.86

*** p < 0.01, ** p < 0.05, * p < 0.1.
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5.2.2. Heterogeneity Test Based on Factor Intensity

This study classifies all sample industries, according to the 2012 industry classifica-
tion standards of the China Securities Regulatory Commission, into three types based
on the intensity of production factors: labor-intensive, capital-intensive, and technology-
intensive [68]. The regression results in Table 10 reveal that the impact of digital transforma-
tion on organizational resilience varies across enterprises with different factor intensities.
For a company’s risk resistance capability, the coefficient for capital-intensive enterprises
is significant at the 1% confidence level, while the impact of digital transformation on
resilience is not significant for labor-intensive and technology-intensive enterprises. Re-
garding recovery capability, digital transformation has a positive effect on the resilience
of labor-intensive enterprises, which passes the 1% significance test. The positive effect
on the resilience of capital-intensive enterprises passes the 5% significance test, while for
technology-intensive enterprises, the effect is not significant. These results suggest that the
impact of digital transformation on firm resilience is heterogeneous for firms with different
factors of production, supporting H4b.

Table 10. Heterogeneity test based on the factor intensity.

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

Labor-Intensive Capital-Intensive Technology-Intensive
Variables Resistance Recovery Resistance Recovery Resistance Recovery

Digital transformation 0.104 0.224 *** 0.126 *** 0.023 ** 0.149 0.097
(1.486) (5.114) (3.429) (2.087) (0.837) (0.640)

Ownership concentration 0.012 *** 0.003 *** 0.007 *** 0.002 *** 0.001 0.003 *
(15.968) (7.677) (9.310) (4.537) (0.507) (1.893)

Listing age −0.087 *** 0.012 −0.113 *** −0.023 *** −0.081 0.010
(−5.705) (1.381) (−7.063) (−3.064) (−1.060) (0.274)

Operational efficiency −0.030 0.079 *** 0.110 *** −0.020 0.214 ** −0.014
(−0.878) (4.313) (2.623) (−1.247) (1.999) (−0.241)

Capital intensity −0.011 −0.006 −0.013 −0.008 0.069 ** −0.013
(−0.942) (−1.381) (−1.134) (−1.414) (2.403) (−1.094)

Financial leverage 1.350 *** 0.273 *** 1.624 *** 0.418 *** 1.269 *** 0.127
(20.319) (10.293) (25.211) (17.195) (4.829) (1.025)

Profitability 21.312 *** 1.386 *** 23.701 *** 1.576 *** 20.893 *** 1.514 **
(75.183) (11.477) (71.578) (14.686) (11.164) (2.292)

Market competition −0.112 0.037 0.166 −0.134 *** −0.475 0.012
(−1.021) (0.639) (1.461) (−3.266) (−0.952) (0.031)

Constant −3.266 *** −0.238 *** −3.314 *** −0.022 −2.623 *** −0.046
(−40.357) (−5.569) (−40.412) (−0.533) (−7.494) (−0.232)

Observations 8509 8509 9571 9571 351 351
R-squared 0.605 0.114 0.579 0.096 0.543 0.481
YEAR YES YES YES YES YES YES
IND YES YES YES YES YES YES
Adjusted R-squared 0.601 0.105 0.576 0.0901 0.507 0.439
F 849.9 54.03 860.0 63.53 24.43 2.357

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

The significant enhancement of resilience in capital-intensive enterprises due to digital
transformation stems from its optimization of core asset management efficiency, effective
mitigation of key risks, and strong support for the recovery process. Specifically, capital-
intensive enterprises typically rely heavily on fixed assets (such as equipment, factories,
and infrastructure) and capital investment. The efficiency of their operations and asset
utilization is critical to organizational resilience. Automation technologies and intelligent
management systems can significantly improve the efficiency of production processes.
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Additionally, the Internet of Things (IoT) and big data analytics technologies can enhance
predictive maintenance capabilities for equipment, reducing unplanned downtime, im-
proving production continuity, and decreasing time costs and resource waste during the
asset recovery process. In contrast, the primary risks faced by labor-intensive enterprises in-
volve personnel management (such as worker turnover and rising labor costs) and external
shocks (such as the impact of pandemics on labor availability). While digital transformation
can alleviate these issues to some extent (e.g., through remote work and the automation of
certain processes), its impact on enhancing organizational resilience is not as direct and
significant as in capital-intensive enterprises. For technology-intensive enterprises, their
core competitiveness lies in technological research and development (R&D) and innovation
capability. However, the innovation cycle in these companies is generally longer, and
market validation carries a high degree of uncertainty. As a result, the positive impact of
digital transformation on resilience is less noticeable in these companies, as their focus on
long-term technological development and uncertain market conditions may reduce the
immediate benefits of digitalization.

5.2.3. Heterogeneity Test Based on the Corporate Lifecycle

In addition, the sample companies were categorized into growth stage, maturity stage,
and decline stage for a group regression analysis [69]. This study uses a multivariable
ranking method to classify enterprise life cycle stages. It calculates four variables: divi-
dend payout ratio, revenue growth rate, capital expenditure ratio, and establishment year.
Enterprises are grouped by these variables and classified into growth (0), maturity (1),
or decline (2) stages using tertiles. Summing the classification scores across all variables
determines the life cycle stage: 0–3 for growth, 4–6 for maturity, and 7–10 for decline. The
empirical results, as shown in Table 11, reveal significant differences in the impact of digital
transformation on organizational resilience at different stages of the corporate lifecycle. In
terms of risk resistance ability, digital transformation has a significant positive impact at
the 1% level for growth stage and maturity stage companies, while no significant effect is
found for corporates in the decline stage. Regarding recovery ability, digital transformation
significantly enhances resilience across all stages, with significance at the 1% level. These
results suggest that the impact of digital transformation on firm resilience is heterogeneous
for firms with different life cycles, supporting H4c.

Growth stage corporates are in a rapid expansion phase, experiencing high resource
demands and facing significant uncertainty and competitive pressures. Digital transforma-
tion can significantly enhance organizational resilience by improving operational efficiency,
promoting agile decision making, and reducing resource waste. Mature corporates, with
slower growth, focus more on improving efficiency and controlling risks. Digital transfor-
mation can optimize resource allocation, explore new growth points, and strengthen the
corporation’s ability to resist external shocks. In contrast, corporates in the decline stage face
constraints such as financial difficulties and talent loss, which limit their ability to support
large-scale digital investments and, as a result, prevent the formation of systemic transfor-
mation outcomes. Digital transformation in these companies is often more of a short-term
survival tactic, lacking the capacity for a comprehensive organizational restructuring at the
strategic level. Therefore, its impact is more limited in depth and scope.

Therefore, the results of the heterogeneity analysis indicate that the impact of digital
transformation on organizational resilience is constrained by factors such as the firm’s location,
factor intensity, and lifecycle stage, thus supporting the validation of hypothesis H4.

The results of all the hypotheses and their tests in this paper, including the results of
the heterogeneity analysis, will be summarized below, as shown in Tables 12 and 13.
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Table 11. Heterogeneity test based on the corporate lifecycle.

(1) (2) (3) (4) (5) (6)
Growth Maturity Decline

Variables Resistance Recovery Resistance Recovery Resistance Recovery

Digital transformation 0.199 *** 0.075 *** 0.119 *** 0.064 *** 0.150 0.077 ***
(6.091) (5.392) (3.201) (4.676) (1.424) (2.842)

Ownership concentration 0.009 *** 0.002 *** 0.010 *** 0.003 *** 0.010 *** 0.002 ***
(11.538) (6.054) (16.232) (9.585) (5.073) (3.211)

Listing age −0.195 *** 0.013 −0.001 0.043 *** 0.066 0.048 **
(−10.919) (1.317) (−0.089) (6.035) (1.476) (2.335)

Operational efficiency −0.024 0.060 *** 0.048 0.044 *** 0.206 * −0.006
(−0.643) (3.052) (1.305) (2.898) (1.922) (−0.218)

Capital intensity −0.031 *** 0.004 −0.008 −0.015 *** 0.025 −0.023 ***
(−2.675) (0.745) (−0.785) (−4.253) (1.072) (−2.626)

Financial leverage 1.549 *** 0.382 *** 1.332 *** 0.191 *** 1.083 *** 0.057
(23.655) (14.327) (21.434) (8.858) (6.227) (0.939)

Profitability 21.011 *** 1.919 *** 22.999 *** 0.766 *** 24.682 *** 0.536 ***
(70.081) (15.007) (77.431) (8.474) (24.446) (2.597)

Market competition 0.047 0.002 0.124 0.010 −0.286 0.066
(0.556) (0.039) (1.249) (0.266) (−0.975) (0.454)

Constant −2.948 *** −0.193 *** −3.600 *** −0.223 *** −3.853 *** −0.169 *
(−34.343) (−4.020) (−49.469) (−6.459) (−18.989) (−1.922)

Observations 8560 8560 10,589 10,589 1291 1291
R-squared 0.584 0.145 0.589 0.100 0.620 0.141
YEAR YES YES YES YES YES YES
IND YES YES YES YES YES YES
Adjusted R-squared 0.579 0.135 0.585 0.0923 0.597 0.0892
F 801.6 56.91 937.9 57.14 95.86 5.498

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

Table 12. Summary of assumptions.

Hypothesis Hypothesis Content Coefficients p_Value Conclusion

H1
Digital transformation- > Resistance 0.159 <0.01 support
Digital transformation- > Recovery 0.079 <0.01 support

H2 Digital transformation- > Innovation capability 1.555 <0.01 support
H3 Digital transformation- > Agile response 1.182 <0.01 support

Table 13. Heterogeneity analysis results.

Hypothesis Variables Resistance Conclusion Recovery Conclusion

H4a
Western 0.073 reject −0.021 reject
Central 0.294 *** support 0.133 *** support
Eastern 0.156 *** support 0.073 *** support

H4b
Labor-Intensive 0.104 reject 0.224 *** support

Capital-Intensive 0.126 *** support 0.023 ** support
Technology-Intensive 0.149 reject 0.097 reject

H4c
Growth 0.199 *** support 0.075 *** support
Mature 0.119 *** support 0.064 *** support
Decline 0.150 reject 0.077 *** support

*** p < 0.01, ** p < 0.05, * p < 0.1.
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6. Conclusions and Discussion
6.1. Research Conclusions

Based on annual data from A-share listed companies between 2007 and 2023, this
study conducted a series of empirical tests to assess the impact of digital transformation
on organizational resilience. The key findings are as follows: First, digital transformation
significantly improves organizational resilience, and this conclusion remains valid after a
series of robustness tests. Second, digital transformation enhances organizational resilience
by improving a company’s innovation capability and agility. Third, heterogeneity tests
indicate that the impact of digital transformation on enhancing resilience is more significant
for companies in the eastern and central regions. The effect is also more pronounced for
capital-intensive companies and those in the growth and maturity stages of their lifecycle.

6.2. Theoretical Contributions

First, this study expands the measurement framework of organizational resilience [4,41], con-
structing resilience indicators based on two dimensions: resistance capacity and recovery
capacity. This approach provides a fresh perspective on resilience research. This multidi-
mensional indicator system not only deepens the theoretical understanding of the concept
of organizational resilience but also offers a more practical measurement tool for future
research. It helps to more accurately reflect the dynamic performance of organizations in
complex environments.

Second, it explores the mechanism of the relationship between digital transforma-
tion and enterprise resilience. Compared with the original static single perspective [5],
this study focuses on how digital transformation affects enterprise resilience through the
two key pathways of innovation capability and agile response, systematically analyzing these
mechanisms. This contributes a more comprehensive theoretical framework for understand-
ing the relationship between digital transformation and enterprise performance, offering new
directions for future studies and expanding the applicability of digital transformation theory.

Finally, it promotes the exploration of the integration of the digital economy and corpo-
rate sustainability. While previous studies addressing the role of digital transformation on
sustainable development have often been performed through green patent innovation [42]
or human capital improvement [8], the findings of this study reveal the potential value
of digital transformation in enhancing enterprise resilience and its role in high-quality
economic development. By exploring the multifaceted facilitating role of digitalization
on enterprise development, this paper further promotes the integration of digital econ-
omy and enterprise management theories, providing theoretical support for exploring the
transformation and upgrading of digitally enabled traditional industries.

6.3. Practical Implications

First, enterprises should adopt digital transformation as a core strategy for enhancing
resilience. Companies should place significant emphasis on the role of digital transfor-
mation in strengthening resilience, with particular focus on technological advancements
and management innovation. For instance, optimizing resource allocation through digi-
tal management platforms can enhance a company’s adaptability and responsiveness to
environmental changes, thereby strengthening its survival and growth potential [25,32].

Second, the synergistic capability of innovation and agile response should be further
developed. This study shows that innovation capability and agile response are important
paths for digital transformation to enhance enterprise resilience. Studies have pointed
out that increasing R&D investment and optimizing teamwork mechanisms are important
ways to enhance innovation capability [70]. Similarly, establishing an efficient supply chain
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network and data-driven decision-making system [6] can enhance agile response, enabling
the effective integration of internal and external resources.

Third, companies should fully consider the differential performance of digital trans-
formation. They should develop practical and feasible digital transformation strategies
based on their own characteristics and industry environment, maximizing the role of digi-
tal transformation in enhancing resilience. Governments should formulate differentiated
policies to support digital transformation [34]. For instance, the eastern and central re-
gions should continue to improve digital infrastructure, while policies for capital-intensive
industries and companies in the growth phase should prioritize specialized technical sup-
port or financial services. Furthermore, a favorable external business environment should
be actively fostered, with strengthened intellectual property protection for digital tech-
nologies and data assets, a gradual relaxation of regulations, and the promotion of free
market competition.

7. Research Limitations and Future Directions
The main limitations of this study include the following three aspects:
First, in terms of variable measurement, future research could explore corporate

resilience from different perspectives, such as the long-term survival rate of enterprises.
Additionally, compared to foreign stock markets, China’s stock market is more strongly
influenced by policies. Therefore, it is suggested that future research incorporate policy-
related factors into the measurement indicators to more accurately address research issues
under different contextual settings.

Second, in the mechanism analysis, this study focused on the roles of innovation capa-
bility and agile response. However, other potential mechanisms, such as the development
of digital culture, organizational learning capabilities, or ecological synergy effects, still
require further exploration. Subsequent research can expand to more dimensions to deepen
the understanding of the pathways through which digitalization empowers organizations.

Third, regarding the research subject, future studies may consider the broader ecosys-
tem in which companies operate. Specifically, it would be valuable to investigate whether
the positive effects of digitalization on companies extend to the supply chain and industry
chain, thereby enhancing the overall resilience and risk resistance of the entire supply chain
and industry network.
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