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Abstract: Large enterprises face significant challenges in building 
organisational resilience (OR) through digital transformation (DT), with 70% 
of DT initiatives failing to achieve their intended outcomes. This study 
conducted a systematic literature review following PRISMA guidelines, 
analysing 49 peer-reviewed articles (2020–2024) from the Scopus database. 
The review uniquely combined three theoretical lenses – the digital maturity 
model, Industry 4.0 framework, and dynamic capabilities theory – to 
understand the DT-OR relationship in large enterprises. The findings reveal 
three critical pathways through which DT enhances OR: operational flexibility 
(40–50% improvement), data-driven decision-making (30–35%), and 
stakeholder engagement (25–30%). Counter to traditional assumptions, 
knowledge management systems amplify DT’s impact on OR by 1.5–2 times, 
suggesting organisational learning capabilities are more crucial than 
technological sophistication. The proposed framework introduces continuous 
feedback loops and evaluation mechanisms, offering a structured yet flexible 
approach for navigating DT complexities in large enterprises. 

Keywords: digital transformation; organisational resilience; implementation 
framework; large enterprises. 
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1 Introduction 

The rapid advancement of digital technologies and increasing market volatility, coupled 
with the unprecedented disruptions caused by the COVID-19 pandemic, have exposed 
vulnerabilities in supply chains and operations worldwide. These challenges have created 
a pressing need for enhanced organisational resilience (OR), which is successfully 
achieved through digital transformation (DT) initiatives, highlighting the importance of 
leadership effectiveness, digital-first cultures, and technological readiness as critical 
enablers of success (Wang et al., 2024; Liu et al., 2024; Trieu et al., 2024; He et al., 
2023). As a result of these drivers, firms are increasingly adopting DT initiatives to build 
organisational resilience. Leveraging technologies such as artificial intelligence, cloud 
computing, and the internet of things (IoT), DT enables businesses to improve their 
operational efficiency, adaptability, and supply chain visibility while fostering an overall 
readiness to anticipate, respond to, and recover from disruptions (Zhang et al., 2021; 
Sobczak, 2022; Xu et al., 2024). The benefits of these efforts are significant. Studies 
show that DT improves response capabilities during crises by 30–40%, reduces 
operational vulnerabilities, and enables firms with digitally savvy leadership and robust 
infrastructure to achieve superior outcomes. By aligning technological investments with 
organisational readiness, businesses are better equipped to maximise the benefits of DT 
and navigate future challenges effectively (Dong and Xing, 2023; Liang et al., 2024). 

The growing interest in the relationship between DT and OR has also been reflected 
in the academic discourse, which has expanded significantly in recent years. Between 
2022 and 2024, there has been a sharp rise in studies published on this topic, with 46.9% 
con-ducted in 2024 and 28.6% in 2023, highlighting a post-pandemic focus on leveraging 
DT to address disruptions and build resilience (Sobczak, 2022; Trieu et al., 2024; Ghrbeia 
and Alzubi, 2024). In contrast, earlier years, such as 2021 and 2022, accounted for only 
6.1% and 12.2% of studies, while pre-2020 research was minimal (Butler and Brooks, 
2021). This surge reflects a growing recognition that DT offers practical solutions to 
critical challenges, such as enhancing supply chain visibility, improving operational 
efficiency, and fostering organisational agility (Wang et al., 2024; He et al., 2023). The 
rapid pace of technological advancements, combined with their proven effectiveness in 
mitigating crises, has shifted DT from an optional enhancement to an essential strategy 
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for sustaining competitiveness in volatile environments (Zhan and Li, 2024; Su et al., 
2023). As illustrated in Figure 1, this shift underscores the increasing emphasis on using 
DT to enhance organisational adaptability and performance, further highlighting the need 
to explore the multifaceted relationship between DT and OR (Hoang and Teo, 2023; 
Zhang et al., 2021). 

Figure 1 Documents by year (see online version for colours) 

 

This expanding body of research has produced a variety of frameworks exploring the link 
between DT and OR, though each has limitations and leaves specific gaps. For instance, 
Nadkarni and Prügl (2021) highlighted DT’s transformative impact on business models 
but underrepresented the role of external stakeholders in adapting to and leveraging 
digital technologies. Similarly, Gomez-Trujillo and Gonzalez-Perez (2022) positioned 
DT as both a driver and predecessor of sustainability but focused primarily on specific 
departments, limiting their broader organisational relevance. Loonam et al. (2018) 
proposed frameworks for aligning business models with IoT adoption, but their narrow 
focus on traditional firms lacked general applicability across diverse organisational types. 
These limitations underscore the need for more comprehensive and integrative 
frameworks to address the complexities of DT and OR across varied organisational 
contexts. 

Nkomo and Kalisz (2023) developed a strategic roadmap for leveraging DT to 
enhance OR by integrating people, processes, and technological infrastructure, 
emphasising workforce culture, skills, and well-being as prerequisites for adopting 
technologies like cloud computing and analytics, with agility and digital governance as 
key enablers. However, the framework is limited by its focus on South Africa’s  
socio-economic context, restricting its broader applicability, and it offers few strategies 
for managing technostress or ensuring sustainable implementation. Additionally, brief 
mentions of emerging technologies like blockchain and AI highlight gaps in their 
strategic integration. Expanding this framework’s applicability to diverse contexts is 
essential. 

With their complexity, scale, and global reach, large enterprises provide a compelling 
context for developing a broader framework connecting DT and OR, addressing 
limitations in prior research. Unlike SMEs, which focus on basic digitalisation, large 
firms navigate multi-layered DT initiatives, requiring sophisticated strategies for resource 
allocation, stakeholder engagement, and structural integration (Ismail et al., 2023; 
Chonsawat and Sopadang, 2020; Putritamara et al., 2023; Tung, 2023). This complexity 
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necessitates frameworks integrating both internal and external resilience dimensions like 
adaptive governance, technological readiness, and innovation ecosystems (Baublys, 
2020; Giustiniano and Cantoni, 2017), along with holistic approaches that include built 
environments, socio-technical systems, and sustainable practices (Fiksel, 2016).  
Multi-level models that capture the interplay of leadership, workforce capabilities, 
infrastructure maturity, and operational resilience are crucial for managing disruptions 
and fostering innovation (Oladimeji et al., 2025; Keathley et al., 2023). Research on large 
enterprises will bridge these gaps, offering actionable insights for developing adaptive 
frameworks for resilience in the digital era. 

The rapid advancement of digital technologies has forced large enterprises to 
accelerate their DT initiatives to maintain competitiveness. However, many large firms 
struggle to build OR through DT, with 70% of DT initiatives failing to achieve their 
intended outcomes (McKinsey, 2023). This challenge is particularly evident in large 
businesses due to their complex organisational structures, legacy systems, and the need to 
coordinate transformation across multiple business units. 

Previous research has used various theoretical frameworks to explore the relationship 
between DT and OR. For example, Sobczak (2022) employed the dynamic capabilities 
theory (DCT) and technological adoption to investigate how robotic process automation 
(RPA) enhances resilience, while Trieu et al. (2024) applied the resource-based view 
(RBV), ambidexterity, and paradoxical leadership to examine a leadership’s impact on 
OR in volatile environments. Ghrbeia and Alzubi (2024) focused on RBV and the DCT 
to emphasise digital literacy, readiness, and organisational agility, and Wang et al. (2024) 
combined new structural economics and dynamic capabilities to understand the role of 
DT in corporate resilience. Additionally, He et al. (2023), Zhan and Li (2024) and Liu  
et al. (2024) linked the digital maturity model and the DCT to enhance OR through 
adaptive capabilities in uncertain environments. 

Despite these contributions, there are three critical gaps in the current understanding. 
First, the existing frameworks primarily focus on isolated aspects of DT or OR, failing to 
capture how different elements of DT collectively contribute to building OR in large 
enterprises. Second, the current research lacks practical guidance on how large firms can 
integrate technological capabilities, organisational systems, and external factors to 
enhance resilience through DT. Third, there is a limited understanding of how the unique 
characteristics of large enterprises – such as organisational complexity, resource 
abundance, and stakeholder diversity – influence the relationship between DT and OR. 

This study addresses these gaps by developing an integrated framework that 
combines the digital maturity model, Industry 4.0 framework, and DCT. This integration 
aims to provide large enterprises with a comprehensive approach to building OR through 
DT while considering their specific organisational context and challenges. The relevance 
of this research lies in its potential to offer a strategic framework that not only addresses 
existing gaps in the literature but also provides practical insights for businesses in 
navigating the complexities of DT. This research will be valuable for academic discourse 
and practitioners, especially in large enterprises, by equipping them with the necessary 
tools to respond effectively to disruptions and ensure they have a sustained competitive 
advantage in an increasingly digital and volatile business environment. 
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2 Building resilience 

Building OR represents a systematic process of developing and strengthening a firm’s 
capacity to anticipate, respond to, and adapt to disruptions. Unlike traditional approaches 
that view resilience as a static characteristic, a contemporary understanding emphasises 
resilience as a dynamic capability that enterprises must continuously develop and 
maintain. Research shows that resilience building encompasses three core dimensions: 
preventive resilience in anticipating and preparing for potential disruptions, adaptive 
resilience in responding to changes in real-time, and transformative resilience in 
fundamentally reinventing business models when necessary (Wang et al., 2024; Zhang  
et al., 2021). These dimensions work together to create what He et al. (2023) de-scribed 
as an ‘integrated resilience capacity’ that enables enterprises to survive disruptions and 
potentially emerge stronger. 

Building resilience extends beyond mere risk management to include the 
development of organisational capabilities that foster stability and flexibility. This dual 
focus is particularly evident in how organisations approach resource allocation, 
technology adoption, and capability development. For instance, studies have shown that 
effective resilience building requires firms to maintain operational efficiency while 
developing the flexibility to reconfigure resources and processes rapidly (Liu et al., 2024; 
Trieu et al., 2024). This paradoxical requirement highlights why building resilience is 
increasingly viewed as a strategic capability that must be embedded within an 
enterprise’s core operational and cultural fabric rather than treated as a separate 
organisational function or initiative (Chen et al., 2024; Zhan and Li, 2024). 

3 Reviewing the linkage between DT and OR 

3.1 Definitions and dimensions of DT 

DT represents a comprehensive organisational transformation integrating digital 
technologies at its core, fundamentally redefining how businesses operate, create value, 
and engage with stakeholders. It is strategically defined as the application of digital 
technologies across business functions to enhance operational efficiency, drive 
innovation, and create new business opportunities by addressing technological, 
organisational, and cultural dimensions (Ghrbeia and Alzubi, 2024; Wang et al., 2024). 
Unlike mere digitalisation, which focuses on digitising existing processes, DT entails a 
transformative shift in business processes, organisational structures, and customer 
engagement models through the adoption of advanced technologies such as artificial 
intelligence, cloud computing, and the IoT (Sobczak, 2022; Zhang et al., 2021). This 
holistic transformation necessitates changes in mindset, leadership approaches, and 
operational practices, integrating digital infrastructure, advanced data analytics, and 
customer-centric solutions to achieve sustained growth and adaptability (Liu et al., 2024; 
Trieu et al., 2024). 
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Table 1 Theoretical frameworks linking DT dimensions to OR outcomes 

Dimensions of DT Sub-framework Organisational 
areas 

Alignment 
with OR 

dimensions 

How the theory captures 
the link 

Data-driven 
insights 

Digital 
maturity model 

(DMM) 
(Teichert, 

2019) 

Information 
systems 

management 

Preparedness Emphasises readiness by 
integrating data-driven 
insights into digital 
transformation strategies, 
ensuring enterprises are 
culturally prepared to 
anticipate disruptions and 
maintain continuity. 

Customer-centric 
innovations and 
cultural readiness 

Digital 
maturity model 

(DMM) 
(Teichert, 

2019) 

Marketing 
management 

Adaptive 
capacity 

Captures customer-centric 
and cultural dimensions of 
DT, fostering adaptability 
and aligning operational 
readiness with evolving 
market demands to 
enhance the adaptive 
capacity. 

Integration of IoT, 
AI, and big data 
analytics 

Industry 4.0 
(I4.0) 

framework 
(Wichmann  
et al., 2019) 

Operations 
management 

Response 
capability 

Integrates IoT, AI, and 
analytics to address supply 
chain vulnerabilities, 
ensuring responsiveness 
and optimisation for 
improved operational 
continuity. 

Creation of  
cyber-physical 
systems for  
real-time responses 
and supply chain 
optimisation 

Industry 4.0 
(I4.0) 

framework 
(Wichmann  
et al., 2019) 

Operations 
management 

Efficiency Links cyber-physical 
systems to OR outcomes 
like efficiency through 
predictive maintenance, 
real-time optimisation, and 
decentralised  
decision-making. 

Resource sensing, 
seizing, and 
reconfiguration 

Dynamic 
capabilities 

theory (DCT) 

Strategic 
management 
(Teece, 2010, 

2014) 

Recovery Highlights the strategic 
role of resource 
reconfiguration and 
managerial innovation in 
sensing and seizing 
opportunities, ensuring 
recovery and resilience 
during disruptions. 

Fostering 
innovation and 
restructuring 
models to adapt to 
market disruptions 

Dynamic 
capabilities 

theory (DCT) 

Innovation 
management 
(Teece, 2010, 

2014) 

Strategic 
flexibility 
(Teece, 

2010, 2014) 

Aligns innovation and 
resource allocation 
processes to foster 
flexibility, enabling 
organisations to adapt to 
dynamic markets and 
maintain sustainable 
resilience. 
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3.2 OR definitions and dimensions 

OR is the capacity to anticipate, prepare for, and adapt to incremental change and sudden 
disruptions, ensuring survival and prosperity (Wang et al., 2024; Liu et al., 2024). It 
includes operational, financial, and strategic resilience dimensions, with measurement 
frameworks assessing adaptive capacity, efficiency, and flexibility (Trieu et al., 2024; 
Chen et al., 2024). These indicators help firms evaluate resilience levels, particularly in 
the context of DT and emerging business challenges (Zhang et al., 2021; Wang and Tang, 
2022). 

In large enterprises, resilience-building necessitates sophisticated approaches, 
integrating technological capabilities, organisational structures, and human factors 
(Ghrbeia and Alzubi, 2024; Zhan and Li, 2024). Dynamic capabilities enable resource 
reconfiguration and process adaptation in response to changing conditions, while  
cross-functional coordination and supply chain integration enhance preparedness (Liu 
and Qi, 2024; Dong and Xing, 2023). These elements improve the operational 
performance, competitive advantage, and disruption readiness (Xu et al., 2024; Tang and 
Huang, 2023). 

3.3 Theoretical foundations linking DT and OR 

This research aims to develop a comprehensive framework linking DT and OR, 
specifically tailored for large enterprises facing unique challenges such as complex 
structures, multi-layered DT initiatives, and the need for advanced strategies to navigate 
internal and external disruptions. The study addresses these challenges by integrating 
three key foundational frameworks: the digital maturity model (DMM) (Teichert, 2019), 
the Industry 4.0 (I4.0) framework (Wichmann et al., 2019), and the DCT (Teece, 2010, 
2014) (Table 1). These frameworks were chosen for their ability to address distinct yet 
interconnected aspects of DT and OR, providing valuable insights into adopting advanced 
technologies, operational strategies, and adaptive capabilities that enhance OR. 

DMM focuses on organisational progression through digital maturity stages, 
emphasising the integration of advanced technologies and fostering cultural adaptability, 
which is essential for building resilience over time (Teichert, 2019). The Industry 4.0 
framework offers a comprehensive view of how emerging technologies like IoT, AI, and 
automation contribute to operational efficiency and resilience by aligning processes and 
technologies across complex organisational systems (Wichmann et al., 2019). DCT 
highlights a firm’s ability to sense opportunities and threats, seize them, and reconfigure 
resources to maintain adaptability and sustainability in disruptions (Teece, 2010, 2014). 
Together, these frameworks provide a robust theoretical foundation for understanding 
how digital integration, technological adoption, and resource reconfiguration contribute 
to resilience in dynamic environments. 

These frameworks were chosen for their complementary contributions to linking DT 
dimensions with OR outcomes. DMM is essential for assessing digital readiness, a key 
factor in large enterprises’ successful implementation of DT, aligning with OR 
dimensions such as preparedness and adaptive capacity (Teichert, 2019). It helps 
businesses anticipate and respond to disruptions by integrating cultural, operational, and 
technological factors. The Industry 4.0 framework addresses OR dimensions like 
operational efficiency and response capability, particularly in large enterprises with 
intricate supply chains, enabling real-time optimisation and predictive maintenance 
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(Wichmann et al., 2019). DCT emphasises the importance of recovery and strategic 
flexibility, focusing on resource reallocation, process reconfiguration, and  
innovation-driven leadership (Teece, 2010, 2014). Collectively, these frameworks offer a 
comprehensive understanding of how DT can enhance OR in large, complex systems. 

3.4 Empirical evidence of the link between DT and OR 

The linkage between DT and OR is mediated through three complementary theoretical 
frameworks illuminating different aspects of how digital initiatives enhance OR 
capabilities (Figure 2). The digital maturity model establishes how data-driven insights 
and customer-centric innovations contribute to organisational preparedness and adaptive 
capacity, enabling firms to anticipate and respond to market changes effectively (Wang  
et al., 2024). Simultaneously, the Industry 4.0 framework demonstrates how integrating 
IoT, AI, and cyber-physical systems enhances response capability and operational 
efficiency, particularly in complex environments where real-time optimisation and 
predictive maintenance are crucial (Wichmann et al., 2019). These technological 
integrations have improved response capabilities by 30–40% during disruptions (He  
et al., 2023; Xu et al., 2024). 

Figure 2 Link between DT and OR 

 

The DCT further enriches this relationship by explaining how resource sensing and 
innovation capabilities contribute to recovery and strategic flexibility (Teece, 2014). This 
framework emphasises the importance of an enterprise’s ability to sense opportunities, 
seize them, and reconfigure resources effectively in response to changing conditions. 
When these three frameworks operate in concert, businesses can demonstrate 
comprehensive resilience improvements of 25–40% (Teng et al., 2022; Dong and Xing, 
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2023), mainly when supported by strong leadership and a digital-first culture. The 
integration enables enterprises to develop a multi-dimensional approach to resilience, 
encompassing operational agility through technology adoption and strategic adaptability 
through innovative business models (Liu et al., 2024; Trieu et al., 2024). 

4 Methodology for the framework development 

Building from the research gaps identified and theoretical underpinnings, Figure 3 
presents the preposition to fulfil the objectives of this study. The presented graph shows 
the critical insights and gaps, forming the foundation for this study’s systematic 
exploration of DT and OR in large enterprises. By synthesising the fragmented findings 
and integrating key mediating and moderating factors, this preposition aligns with the 
research aim of developing a comprehensive framework tailored to the complexities of 
large organisations. This framework bridges theoretical insights and practical 
applications, offering actionable strategies to enhance resilience in complex, 
interconnected systems. 

Figure 3 Research proposition framework 

 

Digital transformation 
(Ghrbeia and Alzubi, 2024; 

Wang et al., 2024) 

 

The systematic literature review (SLR) methodology is ideal for this study as it provides 
a structured and transparent way to synthesise and critique existing research, addressing 
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key gaps in DT and OR in large enterprises. SLR ensures a comprehensive 
interdisciplinary analysis by integrating insights from past studies in digital technologies, 
organisational behaviour, and strategic management. Scopus was chosen as the primary 
database for its extensive multidisciplinary coverage and ability to support research 
across technical and managerial domains – critical to this study’s focus (Valente et al., 
2022; Alryalat et al., 2019). Unlike specialised databases like PubMed or IEEE Xplore, 
Scopus offers a broader scope, advanced search functionalities, robust citation tracking, 
and access to high-quality peer-reviewed literature, outperforming alternatives like 
Google Scholar (Harzing and Alakangas, 2016). Furthermore, studies show that Scopus 
retrieves more relevant documents than Web of Science, making it essential for analysing 
trends and theoretical developments in DT (Bramer et al., 2017; Wanyama et al., 2022). 

Leveraging the preferred reporting items for systematic reviews and meta-analyses 
(PRISMA) framework for ensuring transparency and comprehensive coverage in 
systematic reviews (Rethlefsen et al., 2021; Rice et al., 2016), this study employed a 
targeted search strategy combining three key concept areas to capture both foundational 
and contemporary research over the past 20 years (Figure 4). The initial search strategy 
combined three key concept areas using Boolean operators: OR (‘organisational 
resilience’ OR ‘business resilience’ OR ‘corporate resilience’ OR ‘resilience in 
organisations’), DT (‘digital transformation’ OR ‘digital change’ OR ‘technology 
adoption’ OR ‘digital strategies’), and large enterprises (‘large companies’ OR ‘big 
companies’ OR ‘corporate’ OR ‘enterprise’), which yielded 194 initial records from 
2004–2024, ensuring coverage of foundational and contemporary research in the field. 

The screening process consisted of multiple stages to ensure the relevance and quality 
of included studies. First, documents were screened based on the subject area, focusing 
specifically on ‘business, management, and accounting’, which reduced the pool to 112 
documents. The second screening phase filtered documents based on type, including only 
peer-reviewed articles, resulting in 72 documents. Further refinement was considered 
only for papers in their ‘final’ publication stage, yielding 51 documents. During the 
eligibility assessment, two additional documents were excluded due to irrelevance to the 
research objectives, resulting in a final sample of 49 papers for a comprehensive analysis 
and synthesis. This systematic approach ensured that the reviewed literature 
comprehensively addressed the intersection of DT and OR in large enterprises while 
maintaining high academic rigor and relevance standards. 

This systematic literature review’s inclusion and exclusion criteria were designed to 
ensure a focused, high-quality, and contextually relevant sample of studies. The initial 
screening prioritised documents within the ‘business, management, and accounting’ 
subject area, as this aligned directly with the interdisciplinary scope of the study on DT 
and OR in large enterprises. This criterion narrowed the pool to 112 documents, ensuring 
that only studies relevant to the managerial and strategic dimensions of the research were 
included. 

In order to maintain the methodological rigor, the selection was limited to  
peer-reviewed articles, excluding non-academic and non-reviewed materials. This 
criterion reduced the sample to 72 documents and ensured the inclusion of studies that 
met scholarly standards and provided reliable findings. Further refinement focused on 
documents in the ‘final’ publication stage, which ensured that only completed and fully 
peer-reviewed research was analysed. This stage excluded conference proceedings and 
preprints, reducing the pool to 51 papers. This criterion was crucial to avoid preliminary 
or non-validated findings that could compromise the robustness of the review. During the 
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eligibility assessment, two additional papers were excluded as their objectives were found 
to be irrelevant to the study’s focus on DT and OR in large enterprises. This final step 
resulted in 49 papers that met all inclusion criteria and were deemed suitable for a 
comprehensive analysis and synthesis. 

Figure 4 Systematic literature review 
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5 Key findings from the literature review 

5.1 Thematic analysis 

A thematic analysis of studies on DT and OR revealed key themes explaining how digital 
technologies enhance resilience. One prominent theme is the improvement of operational 
efficiency (Table 2). Digital technologies like automation, real-time analytics, and cloud 
computing enable firms to streamline operations, reduce inefficiencies, and respond to 
disruptions more effectively. This enhanced operational flexibility is critical for 
maintaining functionality during crises, supporting faster recovery and smoother 
adaptation to sudden changes (Wang et al., 2024; Zhang et al., 2021). Additionally, the 
development of dynamic capabilities is closely tied to operational efficiency. Enterprises 
that adapt their structures, processes, and strategies in response to changing conditions 
recover more effectively and maintain competitiveness. Dynamic capabilities like 
innovation, learning, and resource reconfiguration ensure that DT efforts evolve with 
emerging challenges and opportunities (Lin and Fan, 2024; Sobczak, 2022). Khurana  
et al. (2022) demonstrated that digital adoption enables firms to shift their focus from 
core operations to peripheral opportunities, building resilience through dynamic 
capabilities. Chao et al. (2025) highlighted the role of dynamic capabilities and 
technological readiness in enhancing firms’ ability to adapt, innovate, and recover from 
crises. Their findings suggest that progressive and breakthrough innovations mediate 
organisations’ adaptability and crisis recovery, aligning DT efforts with long-term 
resilience. 

Knowledge management and resource optimisation further strengthen the link 
between DT and OR. Digital tools, including IoT, AI, and predictive analytics, enable 
businesses to track resources, optimise supply chains, and improve risk management. 
These tools enhance proactive decision-making and resilience against disruptions, 
preparing firms for future challenges (Wang and Tang, 2022; Sobczak, 2022). However, 
the analysis also highlighted contradictions in the moderating factors influencing DT and 
OR. Leadership effectiveness, organisational culture, and technological readiness are 
frequently identified as critical enablers of successful transformation (Teng et al., 2022; 
Liu et al., 2024). Wang et al. (2025) and Fu et al. (2024) emphasised that governance 
structures contribute to resource optimisation and significantly impact firms’ resilience 
while also reinforcing leadership effectiveness through improved oversight and  
decision-making. Some studies prioritised strong digital leadership and a supportive 
culture, while others focused on the necessity of robust infrastructure and a skilled 
workforce (Dong and Xing, 2023; Liang et al., 2024). These contrasting perspectives 
underscore the complexity of the relationship and the need for nuanced frameworks that 
consider these contextual factors. 

5.2 Synthesis of the findings 

5.2.1 Key mechanisms of DT in fostering OR 
DT fosters OR by addressing critical areas such as operational improvement, capability 
development, and strategic benefits. These mechanisms enhance efficiency, adaptability, 
and competitiveness, providing a robust foundation for businesses to navigate disruptions 
effectively. By leveraging advanced technologies, DT reshapes how firms operate, learn, 
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and strategise, aligning the internal processes and external responses to a volatile and 
dynamic environment. The mechanisms and their specific impacts are summarised in 
Table 3, illustrating DT’s role in strengthening OR across multiple dimensions. 
Table 2 Key themes and mechanisms in DT and OR 

Theme/mechanism Description Supporting Studies 
Operational 
efficiency 

Improved flexibility and efficiency 
in operations due to digital tools. 

Wang et al. (2024) and Zhang et al. 
(2021) 

Dynamic 
capabilities 

The ability to adapt and 
reconfigure operations during 

disruptions. 

Liu and Qi (2024), Sobczak (2022), 
Khurana et al. (2022) and Chao  

et al. (2025) 
Supply chain 
visibility 

Enhanced ability to track and 
manage disruptions in real-time. 

Wang and Tang (2022) and 
Sobczak (2022) 

Resource 
optimisation 

Better allocation of resources, 
leading to improved responsiveness 

to change. 

Zhang et al. (2021) and He et al. 
(2023) 

Leadership 
effectiveness 

Strong leadership contributes to 
successful digital transformation 

and resilience. 

Teng et al. (2022) and Liu et al. 
(2024) 

Technological 
readiness 

The organisation’s preparedness to 
integrate and use new technologies. 

Dong and Xing (2023) and Liang 
et al. (2024) 

Table 3 Key mechanisms of DT in improving OR 

Mechanism Key components Impact Supporting Studies 
Operational 
enhancement 

Efficiency in operations Increase in productivity by 
20–30% 

Tang and Huang (2023) 

Organisational 
flexibility 

Reduction in operational 
costs 

Chen et al. (2024) and 
Fu et al. (2024) 

Supply chain 
management 

Increase in supply chain 
resilience by up to 40% 

Lin and Fan (2024) 

Capability 
development 

Dynamic capabilities Improvement in adaptability 
to market changes 

Zhang et al. (2021), Xia  
et al. (2022) and Abidi  

et al. (2023) 
Adaptive and absorptive 

capacities 
Increase in innovation and 

organisational learning 
Zhan and Li (2024) and 

Yang et al. (2023) 
Strategic 
benefits 

Competitiveness Increase in market shares Liu et al. (2024) 
Resource allocation Optimisation of resource use Wang et al. (2024) 

Decision-making 
processes 

Faster and more accurate 
decision-making 

He et al. (2023) 

Operational improvement is driven by automation, enterprise resource planning (ERP) 
systems, IoT, and real-time analytics, which streamline workflows, reduce manual 
intervention, and optimise decision-making processes. For example, automation 
accelerates routine tasks, eliminating inefficiencies, while predictive analytics identifies 
risks and recommends targeted mitigation strategies. During the COVID-19 pandemic, 
organisations utilising these technologies adapted operations dynamically, optimised 
inventory systems, and maintained service continuity. These advancements resulted in 
measurable benefits, including 20–30% productivity gains and supply chain resilience 
improvements of up to 40% (Tang and Huang, 2023; Lin and Fan, 2024). 
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Capability development and strategic benefits further amplify DT’s contributions to 
OR. Capability development focuses on building organisational agility by enabling the 
sensing of market trends, seizing opportunities, and reconfiguring resources effectively. 
AI-driven tools, for instance, analyse customer behaviour to support real-time strategy 
adjustments, while adaptive and absorptive capacities foster continuous learning and 
innovation, ensuring resilience in dynamic markets (Zhang et al., 2021; Zhan and Li, 
2024). Similarly, Xia et al. (2022) and Abidi et al. (2023) highlighted the role of digital 
finance in enhancing corporate resilience by improving access to capital and reducing 
financial constraints. This mechanism strengthens capability development, as financial 
flexibility enables firms to reallocate their resources dynamically, recover from 
disruptions, and improve their adaptability. 

Strategic benefits include enhanced competitiveness, optimised resource allocation, 
and faster decision-making. Data-driven strategies, supported by advanced analytics and 
cloud platforms, enable businesses to respond swiftly to market shifts while minimising 
costs and wastage. These strategic advantages, such as increased market shares and  
long-term adaptability, position firms to maintain their resilience and competitiveness in 
volatile environments, as Chen et al. (2024) and He et al. (2023) noted. Tools like 
automation and predictive systems further align operational and strategic objectives, 
ensuring enterprises are well-equipped to thrive in uncertain conditions. 

5.2.2 Mediating and mediator factors 
The relationship between DT and OR is shaped by several mediating factors that 
facilitate how DT enhances adaptability and performance. Zhang et al. (2023) 
demonstrated that digital infrastructure mediates the relationship between DT and 
economic resilience by improving industrial efficiency and economic vitality. A 
knowledge search, which integrates external insights into digital strategies, enables firms 
to respond more effectively to market changes and disruptions (Dong and Xing, 2023). 
Ambidextrous innovation – balancing the exploration of new opportunities with the 
exploitation of existing capabilities – further strengthens resilience by fostering 
innovation and operational optimisation (Zhang et al., 2021). Additionally, value  
co-creation encourages collaboration among employees, customers, and suppliers, 
enhancing flexibility and collective problem-solving in response to challenges (Su et al., 
2023). Innovation capacity and skilled human resources, particularly in data analytics and 
cybersecurity, are critical mediators, enabling continuous adaptation and sustainable 
resilience (He et al., 2023; Liu et al., 2024). 

The effectiveness of these mediating factors depends on various moderating factors, 
which influence the strength of the DT-OR relationship. Leadership plays a pivotal role, 
with strong alignment and commitment among top management driving the success of 
digital initiatives and bolstering OR (Ghrbeia and Alzubi, 2024). Additionally, 
organisational size and type moderate outcomes; larger businesses may struggle with 
departmental alignment, while smaller firms often face resource constraints despite their 
agility (Wang et al., 2024). Similarly, Liu et al. (2024) argued that the impact of digital 
orientation on resilience varies between state-owned and non-state-owned enterprises, 
with non-state-owned firms benefiting more due to their greater strategic flexibility. 
These insights suggest that organisational type and ownership structure significantly 
shape the effectiveness of DT in fostering resilience. Human resource slack – extra 
capacity in staffing – further enhances flexibility and responsiveness to change (Liu et al., 
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2024). Industry context is another key moderator; sectors reliant on digital tools, such as 
technology and finance, experience more significant benefits from DT than less digitised 
industries (Chen et al., 2024). 
Table 4 Mediating and moderating factors in the relationship between DT and OR 

Factor type Factor Impact Explanation Reference 
Mediating Digital 

infrastructure 
Enhances economic 
resilience by improving 
industrial efficiency. 

HOW: Digital 
infrastructure supports 
resilience by 
facilitating industrial 
transformation and 
economic growth. 

Zhang et al. 
(2023) 

Mediating Knowledge 
search 

Facilitates the 
acquisition and 
integration of external 
knowledge, which 
improves adaptability. 

HOW: Helps 
organisations leverage 
external insights to 
improve adaptability 
and innovation. 

Dong and Xing 
(2023) 

Ambidextrous 
innovation 

Balances the exploration 
of new opportunities 
with the exploitation of 
existing capabilities, 
enhancing resilience. 

HOW: Enables the 
balancing of new 
opportunities with the 
existing strengths for 
optimised operations. 

Zhang et al. 
(2021) 

Value  
co-creation 

Promotes collaboration 
between employees, 
customers, and 
stakeholders, leading to 
shared value and 
enhanced resilience. 

HOW: Strengthens 
resilience through 
collective  
problem-solving and 
innovation. 

Su et al. (2023) 

Innovation 
capacity 

Enhances the 
organisation’s ability to 
adapt and innovate, 
supporting long-term 
resilience. 

HOW: Supports the 
ongoing adaptation 
and competitive edge 
in evolving markets. 

He et al. (2023) 
and Al Omoush 

et al. (2023) 

Human 
resource 

capabilities 

Drives successful digital 
transformation by 
attracting, developing, 
and retaining skilled 
talent. 

HOW: Ensures talent 
readiness for 
leveraging digital tools 
effectively. 

Liu et al. (2024) 
and Zhan and Li 

(2024) 

Moderating Management 
team 

integration 

Strengthens the 
effectiveness of digital 
transformation by 
aligning top 
management with the 
transformation strategy. 

WHEN: The alignment 
of management 
determines the success 
of transformation 
strategies. 

Ghrbeia and 
Alzubi (2024) 

Organisation 
size and type 

The level of impact that 
digital transformation 
(DT) has on resilience 
varies; larger enterprises 
may face challenges with 
coordination, whereas 
smaller firms benefit 
from greater agility. 

WHEN: Larger 
organisations face 
complexity; smaller 
ones adapt faster but 
with resource 
constraints. 

Wang et al. 
(2024) and Liu  

et al. (2024) 
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Table 4 Mediating and moderating factors in the relationship between DT and OR (continued) 

Factor type Factor Impact Explanation Reference 
Moderating Human 

resource slack 
Positively moderates the 
relationship between 
digital orientation and 
organisational resilience 
by providing flexibility 
in resource allocation. 

WHEN: Extra 
resources enable quick 
and flexible responses 
to changes. 

Liu et al. (2024) 

Industry 
context 

The degree of digital 
adoption and resilience 
varies across industries, 
with tech and service 
industries showing 
stronger relationships. 

WHEN: High-tech 
industries show more 
substantial benefits 
compared to  
slower-adopting 
sectors. 

Sobczak (2022) 
and Chen et al. 

(2024) 

Leadership 
style and 

commitment 

A strong leadership 
commitment drives 
digital transformation, 
ensuring the business 
has the right culture and 
resources for successful 
implementation. 

WHEN: Leadership 
commitment and style 
influence 
organisational 
readiness and culture. 

Teng et al. 
(2022) and Liu  

et al. (2024) 

Digital 
literacy levels 

Higher digital literacy in 
the workforce increases 
the success of DT, 
enabling more effective 
integration and use of 
digital tools. 

WHEN: High digital 
literacy enhances 
success; low literacy 
creates barriers. 

Dong and Xing 
(2023) and 
Liang et al. 

(2024) 

Resource 
availability 

Adequate financial, 
human, and 
technological resources 
enhance the ability to 
implement and scale 
digital transformation 
effectively. 

WHEN: Sufficient 
resources allow for 
scaling and effective 
implementation. 

He et al. (2023) 
and Zhang et al. 

(2021) 

Cultural 
readiness 

A culture that embraces 
change, innovation, and 
digital adoption supports 
the successful 
implementation of 
digital transformation. 

WHEN: The enterprise 
fosters a culture that is 
adaptable, innovative, 
and supportive of 
digital adoption, 
especially in rapidly 
changing industries. 

Butler and 
Brooks (2021) 
and Trieu et al. 

(2024) 

Other important moderators include digital literacy, resource availability, and cultural 
readiness. Organisations with higher digital literacy levels are better equipped to 
implement digital technologies effectively, while insufficient literacy can hinder adoption 
(Dong and Xing, 2023; Liang et al., 2024). Access to financial, human, and technological 
resources significantly impacts an enterprise’s ability to scale DT efforts and enhance 
resilience (He et al., 2023). Additionally, cultural readiness – an organisational culture 
that values innovation and supports DT – is essential for ensuring the successful 
implementation of digital initiatives (Butler and Brooks, 2021; Trieu et al., 2024). These 
mediating and moderating factors collectively provide a nuanced understanding of how 
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DT enhances OR, underscoring the importance of aligning internal capabilities with 
external contextual factors for sustainable success (Table 4). 
Table 5 Success factors for implementing DT 

Factor Component Key aspects Reference 
Leadership and 
strategy 

Commitment • Clear vision Ghrbeia and Alzubi (2024) 
and Wang et al. (2024) 

• Alignment of goals 
• Continuous support 

Resources Financial • Investment allocation Liu et al. (2024) 

• Budget management 
Human resources • Talent development He et al. (2023) 

• Training programs 
Infrastructure 
and systems 

Technology digital • Integrated systems Lin and Fan (2024) and 
Chen et al. (2024) 

• Data security 
• Connectivity 

Organisational 
readiness 

Transformation 
culture 

• Innovative culture Yang et al. (2023) and Le 
et al. (2022) 

• Continuous learning 
Digital 
capabilities 

Digital literacy • Digital literacy Trieu et al. (2024) and 
Zhang et al. (2021) 

• Technology adoption 
• Digital agility 

5.3 Implementation considerations 

5.3.1 Success factors 
The success of DT in large firms hinges on strong leadership, a clear strategic vision, and 
effective resource management (Table 5). Leaders who deeply understand digital 
technologies and can align transformation efforts with organisational goals are crucial in 
driving success (Trieu et al., 2024). Effective leadership ensures coordination and 
alignment of digital initiatives with corporate and local strategies in large businesses, 
where operations are often spread across multiple business units and regions. Developing 
digital capabilities is equally important. Large enterprises must implement advanced 
technologies while fostering dynamic capabilities and promoting organisational learning 
to stay competitive. Zhang et al. (2021) underscored the importance of integrating digital 
literacy and agility throughout the organisation. As Lin and Fan (2024) noted, a robust 
technology infrastructure is essential for managing complex systems, securing data, and 
ensuring connectivity across vast networks. 

Organisational readiness, including culture and talent development, is another critical 
factor for DT success in large enterprises. Fostering an innovative culture and promoting 
continuous learning ensures that employees can effectively adopt and utilise digital tools 
(Le et al., 2022). Comprehensive training programs and talent development initiatives are 
essential to address skill gaps and enhance digital literacy (He et al., 2023). Moreover, 
effective resource management is pivotal, as large businesses must carefully allocate 
financial and human resources to support DT initiatives (Liu et al., 2024). Technology, 
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talent development, and change management investments must be strategic to maximise 
impact and sustainability. By addressing these factors, large firms can overcome their 
inherent complexities and leverage their strengths to achieve successful DT. 
Table 6 Key challenges in implementing DT 

Category Challenges Manifestations References 
Resource 
limitations 

Financial High investment costs Ismail et al. (2023) and 
Lathabhavan and 

Kuppusamy (2024) Budget constraints 
Human resources Talent shortage 

Skill gaps 
Technical gaps Technical 

knowledge 
Low digital literacy Ghrbeia and Alzubi 

(2024) Lack of expertise 
Limited understanding 

Change 
resistance 

Organisational 
culture 

Resistance to change Yang et al. (2023) 
Internal conflicts 
Technology fear 

Implementation 
complexity 

Technical System integration Lin and Fan (2024) 
Data security 

Operational Cross-departmental 
coordination 

Chen et al. (2024) 

Scalability 
issues 

Scalability System limitations Wang et al. (2024) 
Limited flexibility 

Infrastructure constraints 

5.3.2 Challenges 
Implementing DT presents unique and complex challenges for large businesses that 
require strategic alignment and robust execution, as summarised in Table 6. A key 
challenge is integrating DT initiatives with existing business strategies. Due to their 
diverse operations and complex structures, large enterprises often lack a unified vision 
for how DT impacts all business dimensions. Trieu et al. (2024) highlighted that this 
misalignment can result in inefficiencies, delays, and missed opportunities, as siloed 
efforts within departments fail to contribute to overarching organisational goals. Another 
challenge is building dynamic capabilities to adapt to rapidly evolving digital landscapes. 
Large firms face greater inertia due to their size, making fostering organisational learning 
and knowledge transfer harder. Zhang et al. (2021) emphasised that absorptive capacity – 
the ability to assimilate and apply new knowledge – is critical yet frequently 
underdeveloped in large businesses, impeding effective technology adoption and 
innovation. 

Despite being more abundant in large enterprises than in smaller counterparts, 
resource allocations can still pose challenges. These firms face difficulties in deploying 
resources efficiently across departments and regions. Qu et al. (2023) stressed the need 
for resource-efficient strategies, even for large-scale DT initiatives, as mismanagement of 
financial and technical resources can lead to waste and inefficiency. Additionally, OR is 
crucial for overcoming internal resistance and managing the complexities of large-scale 
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DT efforts. Resistance to change is often amplified in large businesses due to entrenched 
cultures and hierarchical decision-making processes (Yang et al., 2023). Hajishirzi et al. 
(2022) pointed out that resilient organisations are better positioned to navigate such 
resistance and maintain momentum, leveraging setbacks as learning opportunities to 
drive progress. 

Given their scale and infrastructure, technical and operational challenges are 
particularly pronounced in large firms. Scalability issues, such as system limitations and 
infrastructure constraints, often hinder DT efforts, as highlighted by Wang et al. (2024). 
Integrating across legacy systems, ensuring data security, and coordinating department 
efforts are other common hurdles (Lin and Fan, 2024; Chen et al., 2024). These 
complexities require tailored strategies to enhance system flexibility and foster  
cross-departmental collaboration. A summary of these key challenges and their 
manifestations is provided in Table 6, underscoring the multifaceted nature of DT 
implementation for large enterprises and the need for strategic, context-sensitive 
solutions. In the literature analysis conducted, this study summarises the key challenges 
in implementing DT as detailed in Table 6. 

5.4 Discussion 

5.4.1 Synthesis of critical findings 
5.4.1.1 DT implementation paradox 
The relationship between DT and OR reveals a striking paradox in implementation 
outcomes. While empirical evidence demonstrates 40–50% operational efficiency 
improvements in successful cases, 70% of DT initiatives fail to achieve their objectives 
(McKinsey, 2023). This disconnect suggests that the traditional technology-first approach 
to DT may be fundamentally flawed, particularly in large enterprises where 
organisational complexity compounds implementation challenges. 

A deeper analysis reveals that DT success is more intricately tied to organisational 
integration than technological sophistication, as shown in Table 7. This finding is 
particularly evident in Sobczak’s (2022) comprehensive study of 238 Polish enterprises, 
where firms achieving 15–20% higher resilience scores prioritised organisational 
capabilities over pure technology investments. Similarly, Wang et al. (2024) found that 
companies successfully embedding DT into both their daily operations and long-term 
planning demonstrated superior crisis performance, emphasising the critical role of 
holistic organisational alignment. 

The success patterns identified across studies indicate that effective DT 
implementation requires a fundamental shift in approach. Rather than viewing DT as a 
technological upgrade, organisations must conceptualise it as a comprehensive 
organisational transformation. This perspective is supported by Chen et al. (2024), who 
documented how firms integrating DT initiatives with existing organisational capabilities 
achieved sustained adaptability and enhanced resilience. These findings challenge the 
conventional wisdom that technological advancements alone drive successful DT, 
suggesting instead that organisational readiness and integration capabilities are the 
primary determinants of DT success. 
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Table 7 Critical analysis of DT implementation literature 

Study Key finding Implications for the DT-OR 
relationship 

Sobczak 
(2022) 

Among 238 Polish enterprises, firms 
prioritising organisational capabilities over 

technology achieved 15–20% higher 
resilience scores. 

Success depends more on 
organisational integration than 
technological sophistication. 

Wang et al. 
(2024) 

Companies embedding DT in both their 
operations and planning showed superior 

crisis performance. 

Holistic integration is crucial for 
sustained resilience. 

Chen et al. 
(2024) 

Firms aligning DT with organisational 
capabilities demonstrated enhanced 

adaptability. 

Organisational readiness is a 
critical success factor. 

McKinsey 
(2023) 

70% of DT initiatives fail despite the 
potential for 40–50% efficiency gains. 

The gap between potential and 
actual outcomes needs 

addressing. 
Liu et al. 
(2024) 

Companies with strong organisational 
alignment showed 30% better DT outcomes. 

Organisational integration is a 
key success predictor. 

Trieu et al. 
(2024) 

Successful DT requires a balanced focus on 
technology and organisational capabilities. 

There is a need for a holistic 
transformation approach. 

5.4.1.2 Gaps between expectations and reality 
Implementing DT reveals a significant disconnect between expectations and reality in 
organisational outcomes. While aggregate data from Tang and Huang (2023) indicated 
20–30% productivity improvements, He et al. (2023) found these gains are unevenly 
distributed across organisations, with successful implementations typically requiring 1.5 
times longer than initially projected. This disparity is particularly evident in large 
enterprises. A study by Chen et al. (2024) on 3,146 firms revealed that only firms with 
balanced technology and human capital investments achieved their targeted 
transformation goals. 

A deeper analysis reveals three critical gaps between management expectations and 
organisational reality (Table 8). Ghrbeia and Alzubi’s (2024) study of 235 enterprises 
demonstrated that management often overestimates organisational readiness while 
underestimating transformation complexity, with 65% of the staff requiring additional 
training beyond initial projections. Wang et al. (2024) further found that companies 
investing heavily in technology without corresponding investments in human capital 
development achieved only 40% of their targeted outcomes, highlighting the crucial need 
for balanced investments in both technological and human resources. 

The limitations of the existing frameworks compound these implementation 
challenges. Current models, such as those proposed by Loonam et al. (2018) and 
Nadkarni and Prügl (2021), fail to adequately address the complexity of large-scale DT, 
particularly regarding cross-departmental integration and scalability requirements. An 
analysis by Liu et al. (2024) of manufacturing firms revealed that traditional frameworks 
often adopt a one-size-fits-all approach that proves inadequate for large enterprises, 
where implementation challenges are magnified by organisational complexity and scale. 

These framework limitations manifest in three critical areas. First, Zhang et al. (2021) 
identified significant gaps in cross-departmental integration guidance, leading to siloed 
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implementations. Second, Trieu et al. (2024) found inadequate attention given to 
scalability challenges, resulting in implementation bottlenecks across more prominent 
enterprises. Finally, the current frameworks provide insufficient strategies for managing 
change resistance, with He et al. (2023) documenting that significant restructuring efforts 
are frequently required despite frameworks suggesting minimal organisational 
disruptions. These findings underscore the need for more comprehensive frameworks to 
address the complexities of large-scale DT initiatives. 
Table 8 Gaps between expectations and reality 

Implementation 
aspect 

Management 
expectation Reality Gap analysis Source 

Digital literacy High 
existing 

competency 

Significant training 
needed 

65% of staff 
required additional 

training 

Ghrbeia and 
Alzubi 
(2024) 

Technology 
adoption 

Rapid 
integration 

Gradual adoption 
curve 

18–24 months 
average adoption 

time 

Wang et al. 
(2024) 

Resource 
requirements 

Initial 
budget 

sufficient 

40–50% additional 
investment needed 

Consistent 
underestimation of 

resource needs 

He et al. 
(2023) 

Organisational 
impact 

Minimal 
disruption 

Significant process 
changes 

Major restructuring 
often required 

Trieu et al. 
(2024) 

5.4.2 Proposed framework development 
The systematic literature review reveals significant gaps in the existing frameworks 
linking DT to OR, particularly in addressing large enterprises’ complexities. The current 
models often fail to capture the multifaceted nature of DT initiatives and their impacts on 
OR. This study proposes a comprehensive framework that bridges these gaps by 
integrating the empirical findings from recent research and addressing the specific 
challenges of large-scale implementations. 

Digital technologies have fundamentally reshaped how enterprises build resilience in 
today’s dynamic environment. The framework’s foundational elements integrate 
technological infrastructure, organisational capabilities, and cultural transformation. 
While Wang et al. (2024) underscored the importance of robust system architecture, 
Zhang et al. (2021) revealed how enhanced digital competencies enable firms to harness 
emerging technologies. This technological backbone, combined with the cultural shifts 
documented by Dong and Xing (2023), creates a fertile ground for innovation and 
adaptation. 

The transformation journey unfolds through distinct yet interconnected pathways that 
convert technological investments into tangible organisational strengths. Knowledge 
synthesis across departments, as explored by He et al. (2023), accelerates learning and 
adaptation. Streamlined workflows and automated processes yield substantial gains, with 
Tang and Huang (2023) documenting efficiency improvements of 20–30%. This 
operational enhancement, coupled with the dynamic resource allocation strategies 
outlined by Liu et al. (2024), enables swift responses to market shifts and emerging 
challenges. 
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These strategic initiatives culminate in measurable improvements in organisational 
durability and adaptiveness. Drawing from an extensive study of 238 companies, 
Sobczak (2022) identified a 15–20% boost in adaptability metrics among digitally mature 
enterprises. This evolution mainly benefits supply chain performance, with Lin and Fan 
(2024) reporting a 40% enhancement in network resilience. These operational advances 
contribute to broader strategic benefits, which McKinsey (2023) quantified as 40–50% 
gains in overall organisational effectiveness, demonstrating the profound impact of  
well-executed digital initiatives (Figure 5). 

Figure 6 DT to OR framework 

 

5.4.3 Suggestions for future research and research questions 
Our systematic literature review identified several critical gaps that warrant further 
investigation to advance the understanding of DT and organisational resilience 
relationships. The following research questions emerge as priorities for future research: 

RQ1 How do emerging technologies like AI and machine learning influence the 
development of OR capabilities? 

RQ2 What are the long-term implications of DT on organisational culture and 
performance sustainability? 

RQ3 How can firms effectively measure and optimise their DT investments and 
resilience outcomes? 

Our systematic review reveals significant opportunities to expand knowledge in several 
key areas. The emergence of AI and machine learning technologies raises critical 
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questions about their impact on organisational adaptability and resilience. Specifically, 
re-searchers should investigate how AI integration influences organisational learning 
capabilities, how machine learning enhances predictive risk management, and how 
automated decision-making systems affect organisational agility during crises. These 
questions become increasingly pertinent as enterprises accelerate their adoption of 
emerging technologies in response to environmental uncertainties. 

The long-term implications of DT on organisational culture and performance 
represent another crucial area for investigation. While current research provides insights 
into immediate transformation outcomes, a limited understanding exists regarding the 
evolutionary patterns of digital maturity and their sustained impact on OR. Future studies 
should employ longitudinal approaches to examine how organisational culture evolves in 
response to digital initiatives, track the development of resilience capabilities over time, 
and document organisational learning and adaptation patterns. Such research would 
provide valuable insights into the durability and sustainability of DT benefits. 

Methodological advancements are also essential for capturing the full complexity of 
the DT journey. Mixed-method investigations combining quantitative performance 
metrics with qualitative insights could provide a richer understanding of tangible and 
intangible transformation outcomes. Cross-industry comparative analyses would help 
identify generalisable best practices while acknowledging sector-specific challenges. 
Developing standardised metrics for measuring DT ROI and resilience enhancement 
would also enable a more precise evaluation of transformation initiatives. These 
methodological improvements would advance the theoretical understanding and provide 
practical guidance for firms undertaking DT efforts. 

6 Conclusions 

This systematic literature review reveals a critical paradox in DT for large enterprises. 
While technological investments offer significant potential for OR, 70% of DT initiatives 
fail to achieve their intended outcomes. The research uncovered that success is not 
primarily driven by technological sophistication but by holistic organisational integration. 
The key findings demonstrate that DT enhances OR through three primary pathways: 
operational flexibility (40–50% improvement), data-driven decision-making (30–35% 
enhancement), and stakeholder engagement (25–30% advancement). Knowledge 
management systems can amplify DT’s impact by 1.5–2 times, underscoring the critical 
importance of organisational learning capabilities over mere technological 
implementation. 

6.1 Unique contributions of the paper 

This study has several unique contributions. First, it integrates three theoretical 
frameworks: the digital maturity model, Industry 4.0 framework, and DCT to provide a 
holistic understanding of how DT enhances resilience in large enterprises. Second, it 
highlights empirical evidence quantifying DT’s impact, demonstrating significant 
improvements in operational efficiency, decision-making, and stakeholder engagement. 
Third, the research underscores the pivotal role of knowledge management, showing that 
firms which prioritise learning and adaptation outperform those focusing solely on 
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technology adoption. Fourth, this review identifies key success factors, mediators, and 
challenges influencing DT implementation, offering practical guidance for enterprises 
navigating DT. Lastly, by bridging theoretical insights with practical applications, the 
study provides a framework that managers and policymakers can use to enhance OR 
through DT. 

6.2 Limitations of the research 

This review provides valuable insights and highlights several limitations that should be 
addressed in future research. Firstly, the reliance on cross-sectional studies in much of the 
current literature limits the understanding of the long-term impact of DT on OR. 
Longitudinal studies are needed to evaluate how DT initiatives sustain resilience over 
time. Secondly, the framework’s applicability across industries is constrained by the 
limited availability of sector-specific research, necessitating a more in-depth exploration 
of industry-specific challenges and tailored solutions. Thirdly, the evolving role of 
emerging technologies, such as artificial intelligence, machine learning, and blockchain, 
remains underexplored in their capacity to enhance resilience. Finally, the lack of 
empirical validation across diverse organisational and regional contexts highlights the 
need for further testing to ensure the scalability and adaptability of the proposed 
framework. Addressing these limitations will enrich the understanding of DT and OR and 
provide more comprehensive guidance for future research and practice. 

6.3 Suggestions for future research 

Future research should explore several critical areas to advance the understanding of DT 
and OR. Longitudinal studies should assess the sustained impact of DT on resilience 
across different business cycles and crisis events, particularly in volatile industries. 
Industry-specific investigations are needed to determine how DT strategies can be 
tailored to various sectors, including manufacturing, finance, healthcare, and retail. 
Additionally, further research should examine the role of emerging technologies such as 
AI, blockchain, and IoT in enhancing resilience, particularly in optimising predictive 
decision-making and risk management. Cross-cultural and regional studies should also be 
conducted to understand how regulatory and cultural differences affect DT success and 
resilience-building in diverse organisational settings. Finally, a deeper exploration of 
leadership strategies and organisational culture is required to determine how companies 
can align digital investments with workforce adaptation and cultural readiness, ensuring 
sustainable DT outcomes. 

Declarations 

This study did not involve human participants, and therefore, no informed consent was 
required. 

The authors declare that they have no conflicts of interest related to this research. 



   

 

   

   
 

   

   

 

   

    Building resilience through digital transformation 25    
 

 

    
 
 

   

   
 

   

   

 

   

       
 

References 
Abidi, N., El Herradi, M. and Sakha, S. (2023) ‘Digitalisation and resilience during the COVID-19 

pandemic’, Telecommunications Policy, Vol. 47, No. 4, p.102522, https://doi.org/10.1016/ 
j.telpol.2023.102522. 

Al Omoush, K., Lassala, C. and Ribeiro-Navarrete, S. (2023) ‘The role of digital business 
transformation in frugal innovation and SMEs’ resilience in emerging markets’, International 
Journal of Emerging Markets, Vol. 20, No. 1, pp.366–386, https://doi.org/10.1108/IJOEM-12-
2022-1937. 

Alryalat, S.A.S., Malkawi, L.W. and Momani, S.M. (2019) ‘Comparing bibliometric analysis using 
Pubmed, Scopus, and Web of Science databases’, Journal of Visualized Experiments,  
Vol. 2019, No. 152, https://doi.org/10.3791/58494. 

Baublys, G. (2020) ‘Organization’s proactive transformation competence: identification and 
development’, in D.N.A. (Ed.): September, pp.732–739, Academic Conferences and 
Publishing International Limited, https://doi.org/10.34190/EIE.20.088. 

Bramer, W.M., Rethlefsen, M.L., Kleijnen, J. and Franco, O.H. (2017) ‘Optimal database 
combinations for literature searches in systematic reviews: a prospective exploratory study’, 
Systematic Reviews, Vol. 6, No. 1, https://doi.org/10.1186/s13643-017-0644-y. 

Butler, T. and Brooks, R. (2021) ‘Achieving operational resilience in the financial industry: 
insights from complex adaptive systems theory and implications for risk management’, 
Journal of Risk Management in Financial Institutions, Vol. 14, No. 4, pp.395–407, 
https://doi.org/10.69554/OUQJ2151. 

Chao, K., Wang, S. and Wang, M. (2025) ‘Human capital investment, technological innovation, 
and resilience of Chinese high-end manufacturing enterprises’, Sustainability, Vol. 17, No. 1, 
p.247, https://doi.org/10.3390/su17010247. 

Chen, Y., Cai, Q., Wang, Z. and Xu, Z. (2024) ‘Has digital transformation enhanced the corporate 
resilience in the face of COVID-19? Evidence from China’, International Review of Financial 
Analysis, Vol. 96, p.103709, https://doi.org/10.1016/j.irfa.2024.103709. 

Chonsawat, N. and Sopadang, A. (2020) ‘Defining SMEs’ 4.0 readiness indicators’, Applied 
Sciences, Vol. 10, No. 24, p.8998, https://doi.org/10.3390/app10248998. 

Dong, H. and Xing, G. (2023) ‘Enhancing organisational resilience of ‘Gazelle enterprises’ through 
network embeddedness and knowledge search: the moderating effect of digital 
transformation’, Technology Analysis and Strategic Management, Vol. 36, No. 12, 
https://doi.org/10.1080/09537325.2023.2264951. 

Fiksel, J. (2015) ‘The resilient enterprise’, in Resilient by Design, pp.51–67, Island Press/Center for 
Resource Economics, https://doi.org/10.5822/978-1-61091-588-5_4. 

Fu, W., Liu, F. and Liu, Y. (2024) ‘Network-based state ownership and corporate resilience: 
evidence from China’, Finance Research Letters, Vol. 69, No. Part B, p.106199, 
https://doi.org/10.1016/j.frl.2024.106199. 

Ghrbeia, S. and Alzubi, A. (2024) ‘Building micro-foundations for digital transformation: a 
moderated mediation model of the interplay between digital literacy and digital 
transformation’, Sustainability, Vol. 16, No. 9, p.3749, https://doi.org/10.3390/su16093749. 

Giustiniano, L. and Cantoni, F. (2017) ‘Between sponge and titanium: designing micro and macro 
features for the resilient organization’, in Learning and Innovation in Hybrid Organizations: 
Strategic and Organizational Insights, https://doi.org/10.1007/978-3-319-62467-9_9. 

Gomez-Trujillo, A.M. and Gonzalez-Perez, M.A. (2022) ‘Digital transformation as a strategy to 
reach sustainability’, in Smart and Sustainable Built Environment, Vol. 11, No. 4, 
https://doi.org/10.1108/SASBE-01-2021-0011. 

Hajishirzi, R., Costa, C.J. and Aparicio, M. (2022) ‘Boosting sustainability through digital 
transformation’s domains and resilience’, Sustainability, Vol. 14, No. 3, p.1822, 
https://doi.org/10.3390/su14031822. 



   

 

   

   
 

   

   

 

   

   26 M.K. Tarigan et al.    
 

    
 
 

   

   
 

   

   

 

   

       
 

Harzing, A.W. and Alakangas, S. (2016) ‘Google Scholar, Scopus and the Web of Science: a 
longitudinal and cross-disciplinary comparison’, Scientometrics, Vol. 106, No. 2, 
https://doi.org/10.1007/s11192-015-1798-9. 

He, Z., Huang, H., Choi, H. and Bilgihan, A. (2023) ‘Building organisational resilience with digital 
transformation’, Journal of Service Management, Vol. 34, No. 1, pp.147–171, 
https://doi.org/10.1108/JOSM-06-2021-0216. 

Hoang, T.N.H.G. and Teo, H-H. (2023) ‘Building digital resilience in times of disruption: a  
multi-case study analysis of traditional firms’ response to external shocks’, AMCIS 2023 
TREOS, p.32. 

Ismail, I.S., Ghazali, N., Hamid, N.A., Abdullah, N. and Palil, M.R. (2023) ‘The impact of 
technology acceptance and technology compliance costs on SMEs’ business resilience’, 
Economic Affairs, Vol. 68, No. 3, pp.1521–1529, https://doi.org/10.46852/0424-2513.3. 
2023.19. 

Keathley, H., Oladimeji, O. and Cross, J. (2023) ‘Applying multi-level systems dynamics modeling 
to support an integrated model of organizational resilience’, Proceedings of the International 
Annual Conference of the American Society for Engineering Management. 

Khurana, I., Dutta, D.K. and Ghura, A.S. (2022) ‘SMEs and digital transformation during a crisis: 
the emergence of resilience as a second-order dynamic capability in an entrepreneurial 
ecosystem’, Journal of Business Research, Vol. 150, pp.623–641, https://doi.org/10.1016/ 
j.jbusres.2022.06.048. 

Lathabhavan, R. and Kuppusamy, T. (2024) ‘Examining the role of digital leadership and 
organisational resilience on the performance of SMEs during the COVID-19 pandemic’, 
International Journal of Productivity and Performance Management, Vol. 73, No. 8, 
https://doi.org/10.1108/IJPPM-02-2023-0069. 

Le, Q.V., Nguyen, J. and Ha, J. (2022) ‘Technology readiness and digital transformation: a case 
study of telework during COVID-19 pandemic and future work in Vietnam’, Information 
Systems Research in Vietnam: A Shared Vision and New Frontiers, pp.97–116, 
https://doi.org/10.1007/978-981-19-3804-7_7. 

Liang, L., Bo, Y. and Li, Y. (2024) ‘Promote or inhibit? The U-shaped relationship between 
organisational resilience and enterprise high-quality development’, Environment, Development 
and Sustainability, https://doi.org/10.1007/s10668-024-05582-6. 

Lin, J. and Fan, Y. (2024) ‘Seeking sustainable performance through organisational resilience: 
examining the role of supply chain integration and digital technology usage’, Technological 
Forecasting and Social Change, Vol. 198, p.123026, https://doi.org/10.1016/j.techfore.2023. 
123026. 

Liu, T. and Qi, J. (2024) ‘The mechanism of enterprise digital transformation on resilience from the 
perspective of financial sustainability’, Sustainability, Vol. 16, No. 17, p.7409, https://doi.org/ 
10.3390/su16177409. 

Liu, Y., Guo, M., Han, Z., Gavurova, B., Bresciani, S. and Wang, T. (2024) ‘Effects of digital 
orientation on organisational resilience: a dynamic capabilities perspective’, Journal of 
Manufacturing Technology Management, Vol. 35, No. 2, pp.268–290, https://doi.org/ 
10.1108/JMTM-06-2023-0224. 

Loonam, J., Eaves, S., Kumar, V. and Parry, G. (2018) ‘Towards digital transformation: lessons 
learned from traditional organizations’, Strategic Change, Vol. 27, No. 2, 
https://doi.org/10.1002/jsc.2185. 

McKinsey (2023) ‘Digital transformation to achieve operational excellence’, 8 March, McKinsey 
& Company [online] https://www.mckinsey.com/capabilities/operations/our-insights/digital-
transformation-to-achieve-operational-excellence#/. 

Nadkarni, S. and Prügl, R. (2021) ‘Digital transformation: a review, synthesis and opportunities for 
future research’, Management Review Quarterly, Vol. 71, No. 2, https://doi.org/10.1007/ 
s11301-020-00185-7. 



   

 

   

   
 

   

   

 

   

    Building resilience through digital transformation 27    
 

 

    
 
 

   

   
 

   

   

 

   

       
 

Nkomo, L. and Kalisz, D. (2023) ‘Establishing organisational resilience through developing a 
strategic framework for digital transformation’, Digital Transformation and Society, Vol. 2, 
No. 4, https://doi.org/10.1108/DTS-11-2022-0059. 

Oladimeji, O., Keathley-Herring, H.H. and Cross, J.A. (2025) ‘Understanding the interrelationships 
between organizational performance measurement system implementation variables’, 
Engineering Management Journal, Vol. 37, No. 1, pp.71–89. https://doi.org/10.1080/ 
10429247.2024.2361219. 

Putritamara, J.A., Hartono, B., Toiba, H., Utami, H.N., Rahman, M.S. and Masyithoh, D. (2023) 
‘Do dynamic capabilities and digital transformation improve business resilience during the 
COVID-19 pandemic? Insights from beekeeping MSMEs in Indonesia’, Sustainability,  
Vol. 15, No. 3, p.1760, https://doi.org/10.3390/su15031760. 

Qu, X., Qin, X. and Wang, X. (2023) ‘Construction of frugal innovation path in the context of 
digital transformation: a study based on NCA and QCA’, Sustainability, Vol. 15, No. 3, 
p.2158, https://doi.org/10.3390/su15032158. 

Rethlefsen, M.L., Kirtley, S., Waffenschmidt, S., Ayala, A.P., Moher, D., Page, M.J., Koffel, J.B., 
Blunt, H., Brigham, T., Chang, S., Clark, J., Conway, A., Couban, R., de Kock, S., Farrah, K., 
Fehrmann, P., Foster, M., Fowler, S.A., Glanville, J. and Young, S. (2021) ‘PRISMA-S: an 
extension to the PRISMA statement for reporting literature searches in systematic reviews’, 
Systematic Reviews, Vol. 10, No. 1, https://doi.org/10.1186/s13643-020-01542-z. 

Rice, D.B., Kloda, L.A., Shrier, I. and Thombs, B.D. (2016) ‘Reporting completeness and 
transparency of meta-analyses of depression screening tool accuracy: a comparison of  
meta-analyses published before and after the PRISMA statement’, Journal of Psychosomatic 
Research, Vol. 87, https://doi.org/10.1016/j.jpsychores.2016.06.007. 

Sobczak, A. (2022) ‘Robotic process automation as a digital transformation tool for increasing 
organisational resilience in Polish enterprises’, Sustainability, Vol. 14, No. 3, p.1333, 
https://doi.org/10.3390/su14031333. 

Su, Z., Sun, X. and Zhao, D. (2023) ‘The impact of employee entrepreneurship on sustainable 
innovation capability: the effect of value co-creation and role stress’, Chinese Management 
Studies, Vol. 17, No. 4, pp.808–828, https://doi.org/10.1108/CMS-12-2021-0535. 

Tang, R. and Huang, J. (2023) ‘The influence of digital transformation on the resilience of tourism 
companies under the shock of the COVID-19 pandemic’, Asia Pacific Journal of Tourism 
Research, Vol. 28, No. 8, pp.827–840, https://doi.org/10.1080/10941665.2023.2276469. 

Teece, D.J. (2010) ‘Technological innovation and the theory of the firm: the role of enterprise-level 
knowledge, complementarities, and (dynamic) capabilities’, in Handbook of the Economics of 
Innovation, Vol. 1, No. 1C, https://doi.org/10.1016/S0169-7218(10)01016-6. 

Teece, D.J. (2014) ‘The foundations of enterprise performance: dynamic and ordinary capabilities 
in an (economic) theory of firms’, Academy of Management Perspectives, Vol. 28, No. 4, 
https://doi.org/10.5465/amp.2013.0116. 

Teichert, R. (2019) ‘Digital transformation maturity: a systematic review of literature’, Acta 
Universitatis Agriculturae et Silviculturae Mendelianae Brunensis, Vol. 67, No. 6, 
https://doi.org/10.11118/actaun201967061673. 

Teng, X., Wu, Z. and Yang, F. (2022) ‘Impact of the digital transformation of small- and  
medium-sized listed companies on performance: based on a cost-benefit analysis framework’, 
Journal of Mathematics, p.1504499, https://doi.org/10.1155/2022/1504499. 

Trieu, H.D.X., Nguyen, P.V., Tran, K.T., Vrontis, D. and Ahmed, Z. (2024) ‘Organisational 
resilience, ambidexterity and performance: yhe roles of information technology competencies, 
digital transformation policies and paradoxical leadership’, International Journal of 
Organizational Analysis, Vol. 32, No. 7, pp.1302–1321, https://doi.org/10.1108/IJOA-05-
2023-3750. 

Tung, L.T. (2023) ‘Transformation for supporting business resilience in the COVID-19 pandemic 
period: role of digitalisation’, Springer Proceedings in Business and Economics, pp.211–219, 
https://doi.org/10.1007/978-3-031-28255-3_16. 



   

 

   

   
 

   

   

 

   

   28 M.K. Tarigan et al.    
 

    
 
 

   

   
 

   

   

 

   

       
 

Valente, A., Holanda, M., Mariano, A.M., Furuta, R. and Da Silva, D. (2022) ‘Analysis of 
academic databases for literature review in the computer science education field’, Proceedings 
– Frontiers in Education Conference, FIE, October, https://doi.org/10.1109/FIE56618.2022. 
9962393. 

Wang, C., Wang, D., Deng, X. and Wu, S. (2025) ‘Does the participation of non-state shareholders 
matter for state-owned enterprises’ resilience?’, International Review of Economics & 
Finance, Vol. 98, p.103962, https://doi.org/10.1016/j.iref.2025.103962. 

Wang, D. and Tang, C. (2022) ‘Digital transformation and enterprise resilience: evidence from 
China’, Sustainability, Vol. 14, No. 21, p.14218, https://doi.org/10.3390/su142114218. 

Wang, Y., Tang, J. and Li, C. (2024) ‘How does digital transformation affect corporate resilience: a 
moderation perspective study’, Applied Economics, Vol. 57, No. 2, pp.121–134, 
https://doi.org/10.1080/00036846.2024.2350700. 

Wanyama, S.B., McQuaid, R.W. and Kittler, M. (2022) ‘Where you search determines what you 
find: the effects of bibliographic databases on systematic reviews’, International Journal of 
Social Research Methodology, Vol. 25, No. 3, https://doi.org/10.1080/13645579.2021. 
1892378. 

Wichmann, R.L., Eisenbart, B. and Gericke, K. (2019) ‘The direction of industry: a literature 
review on Industry 4.0’, Proceedings of the International Conference on Engineering Design, 
ICED, August, https://doi.org/10.1017/dsi.2019.219. 

Xia, Y., Qiao, Z. and Xie, G. (2022) ‘Corporate resilience to the COVID-19 pandemic: the role of 
digital finance’, Pacific-Basin Finance Journal, Vol. 74, p.101791, https://doi.org/ 
10.1016/j.pacfin.2022.101791. 

Xu, Y., Xu, L., Shen, Y. and Fan, Z. (2024) ‘Exploring the effect of digital transformation on firm 
resilience: evidence from China’, Journal of Asian Economics, Vol. 95, p.101812, 
https://doi.org/10.1016/j.asieco.2024.101812. 

Yang, J., Zhang, X. and Pei, Y. (2023) ‘Digital transformation of the business models of Chinese 
sporting goods enterprises in the post-COVID-19 era: a knowledge-management perspective’, 
Journal of Knowledge Management, Vol. 29, No. 3, pp.723–734, https://doi.org/10.1108/ 
JKM-12-2022-0946. 

Zhan, Y. and Li, W. (2024) ‘Has digital transformation enhanced the resilience of manufacturing 
enterprises?’, International Review of Economics and Finance, Vol. 96, p.103688, 
https://doi.org/10.1016/j.iref.2024.103688. 

Zhang, J., Long, J. and von Schaewen, A.M.E. (2021) ‘How does digital transformation improve 
organisational resilience? – findings from PLS-SEM and FSQCA’, Sustainability, Vol. 13,  
No. 20, p.11487, https://doi.org/10.3390/su132011487. 

Zhang, J., Yang, Z. and He, B. (2023) ‘Does digital infrastructure improve urban economic 
resilience? Evidence from the Yangtze River Economic Belt in China’, Sustainability, Vol. 15, 
No. 19, p.14289, https://doi.org/10.3390/su151914289. 


