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Abstract. This article presents a comprehensive review of current trends, barriers, and opportunities in sustainable digital transformation 

within the manufacturing sector, with an emphasis on Central and Eastern Europe. Drawing on a systematic analysis of 85 peer-reviewed 

studies published between 2020 and 2025, the review identifies the main factors influencing the successful adoption of information 

systems (IS) and artificial intelligence (AI) in industrial enterprises. The results highlight that the most significant long-term performance 

and sustainability gains are achieved when technological innovation is combined with the development of digital skills, open 

organizational culture, and strategic approaches to environmental management. The review further outlines persistent barriers – including 

human, organizational, and technological challenges – as well as the lack of locally tailored frameworks and empirical evidence for 

Central and Eastern Europe. By synthesizing these findings, the article provides practical guidance and conceptual clarity for both 

practitioners and researchers aiming to support effective and sustainable digital transformation in manufacturing. 

 

Keywords: digital transformation; Artificial Intelligence (AI); sustainability; information systems; manufacturing; organizational 

culture; Central and Eastern Europe; Czech manufacturing sector 

 

Reference to this paper should be made as follows: Bureš, J., Bartoš, V. 2025. Towards Sustainable Digital Transformation in Industrial 

Enterprises with a Focus on the Czech Republic. Entrepreneurship and Sustainability Issues, 13(2), 95-105. 

http://doi.org/10.9770/j2336895982  
 

JEL Classifications: M21, L25, M15 

 

 

1. Introduction 

 

The global manufacturing industry is experiencing a fundamental digital transformation driven by technologies 

associated with Industry 4.0 – such as artificial intelligence (AI), the Internet of Things (IoT), and big data 

analytics – which are rapidly reshaping production processes and business models (Chilunjika, 2024; Li et al., 

2025). These innovations deliver higher operational efficiency, enable real-time, data-driven decision-making, 

and support the development of new business models oriented towards sustainable growth (Li et al., 2025). 

 

Simultaneously, the imperative of sustainability is gaining prominence. In response to climate change and 

pressure to reduce emissions, enterprises are increasingly required to pursue sustainable operations alongside 

digital transformation (Ezzat, 2023). The World Economic Forum underscores that companies must align digital 

and sustainable transformation, as only their integration can ensure compatibility with low-carbon economic 
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goals (Ezzat, 2023). Advanced digital technologies can significantly reduce the environmental footprint of 

manufacturing – through sustainable product design, circular approaches, and improved efficiency of resources 

– which strengthens long-term resilience and competitiveness (Ezzat, 2023). 

 

For the Czech Republic, with its highly industrialized economy and strong integration into international value 

chains, these global trends are especially relevant. The manufacturing sector forms the backbone of the national 

economy, with the automotive industry alone accounting for roughly a quarter of total exports (Keay, 2024). 

However, the historical advantage of low-cost labor is now diminishing. The Czech economy faces the so-called 

middle-income trap, where wage and price growth outpaces productivity increases, undermining long-term 

competitiveness (Keay, 2024). Chronic labor shortages – particularly of skilled workers – further exacerbate 

these challenges, as the country’s unemployment rate remains among the lowest in the EU, intensifying wage 

pressures and increasing unit labor costs (IMF, 2024). 

 

Alongside these external pressures, domestic barriers persist. Excessive administrative burden and slow 

permitting processes hinder business development, and international organizations recommend simplifying 

regulation and further digitalizing public administration (IMF, 2024). Another persistent challenge is the 

relatively low level of digitalization among many firms, especially small and medium-sized enterprises (SMEs): 

only about half of Czech SMEs achieve basic digital intensity, compared to an EU average of approximately 

58% (European Commission, 2024). This digital divide leads to lower productivity and innovation in lagging 

firms, ultimately constraining sectoral growth. 

 

From a sustainability perspective, the Czech manufacturing sector is also characterized by high energy intensity, 

with much of its energy mix still reliant on fossil sources (IMF, 2024). The path to climate neutrality by 2050 – 

aligned with EU strategy – will require substantial investments and innovations, especially in energy 

management, smart grids, and AI-driven optimization. 

 

Given these circumstances, it is clear that Czech manufacturing enterprises face an urgent need for 

comprehensive transformation that links digital innovation with sustainability principles. Sustainable digital 

transformation represents a strategic response, involving the deployment of advanced information systems, 

automation, and AI, as well as measures to reduce the environmental footprint of production. Only through such 

dual transformation can Czech industry enhance performance, resilience, and meet rising regulatory and 

customer demands for sustainable operations. 

 

This article analyzes global trends in digital transformation in manufacturing from a sustainability perspective 

and examines their consequences for Czech industrial companies in the context of the ongoing Fourth Industrial 

Revolution. 
  
2. Literature Review         

 

2.1 The Impact of Information Systems and AI on Firm Performance 

The adoption of advanced information systems (IS) and artificial intelligence (AI) technologies has been 

recognized as a primary driver of performance growth in manufacturing enterprises in recent years. Research 

consistently demonstrates positive effects of these technologies on labor productivity, process efficiency, and 

innovation capacity (Blichfeldt & Faullant, 2021; Zhang et al., 2023; Gastaldi et al., 2022). Modern IS support 

improved production planning, monitoring, and real-time control, while AI enables predictive maintenance, 

automated decision-making, and advanced data analytics (Mohamed et al., 2022; Tortorella et al., 2022; Bai et 

al., 2022). 

 

The introduction of IS and AI also facilitates faster innovation and greater flexibility. Enterprises can better 

personalize products, respond to shifts in demand, and shorten innovation cycles (Chirumalla, 2021; Enrique et 

al., 2022). However, the benefits differ significantly between larger and smaller firms. Larger companies are 

more likely to possess advanced data infrastructures, strategic leadership, and better access to skilled employees, 

allowing them to realize a faster return on investment (Kubickova et al., 2021; Vlachos et al., 2023). 
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Recent studies have expanded the application of information systems and decision-support models beyond 

manufacturing, demonstrating their role in tourism, healthcare, and media ecosystems, investment areas 

(Peternel & Bukvič, 2024). Gavurova et al. (2025) highlight the socio-economic impact of digital transformation 

in tourism, introducing a hybrid decision-support model that enhances regional competitiveness. 

Complementary research by Gavurova and Polishchuk (2025) employs fuzzy set theory to design travel 

planning systems for people with disabilities, showing how digital tools can foster inclusivity. In parallel, 

Moravec et al. (2025) investigate algorithmic personalization, emphasizing both its potential for efficiency and 

the risks associated with digital literacy gaps. Healthcare applications have also been explored: Smolanka et al. 

(2024) evaluate the integration of information technologies in hospitals, while Gavurova, Smolanka, and 

Polishchuk (2024) propose an intellectual model for managing patient trust in medical staff. Moreover, studies 

in media and regional development contexts demonstrate how advanced IS can inform policy and investment 

decisions - such as assessing automated news content for media literacy (Gavurova et al., 2024) and evaluating 

large-scale tourism infrastructure projects (Skare, Gavurova & Polishchuk, 2023). Collectively, these findings 

illustrate the versatility of IS and AI-driven decision models, extending their benefits from firm-level efficiency 

to societal, healthcare, and regional outcomes. 

 

2.2 Barriers to Implementation: Human, Organizational, and Technological Challenges 

The successful implementation of IS and AI is not automatic and faces multiple barriers, which can be 

categorized as human, organizational, and technological. Human barriers include resistance to change, low 

digital literacy, insufficient motivation for further training, and limited awareness of the benefits of digitalization 

(Chauhan et al., 2021; Gastaldi et al., 2022). Frequently, there is also a lack of leadership support, vision, or 

willingness to invest in employee development (Kubickova et al., 2021; Bhatia & Kumar, 2022; Stoyanova & 

Angelova, 2024). Organizational barriers involve rigid structures, isolation of IT from operations, and the 

absence of coordination between management levels (Amaral & Peças, 2021; Enrique et al., 2022; Erboz et al., 

2022). Technological barriers stem from inadequate infrastructure, poor data quality, lack of standards, and 

complications integrating new and legacy systems (Dhirani et al., 2021; Alabadi et al., 2022). In the Czech 

context, a conservative management approach and low trust in data sharing across supply chains also play a 

significant role (Chauhan et al., 2021; Amaral & Peças, 2021; Pfaff, 2023). 

 

2.3 The Role of Leadership, Culture, and Digital Skills 

Previous authors agree that technological maturity alone does not guarantee the success of digital 

transformation. Leadership is a key factor—the ability to create a digital vision, foster trust, and guide change 

(Adebanjo et al., 2023; Gastaldi et al., 2022). Successful adopters invest in the development of digital skills at 

all organizational levels, from operators to managers (Bhatia & Kumar, 2022; Lai et al., 2023), and build a 

culture of openness, collaboration, and data-driven learning (Chirumalla, 2021; Virmani et al., 2023). The ability 

to connect technological advancement with human factors is one of the main determinants of long-term success 

(Enrique et al., 2022; Ali & Johl, 2022). 

 

2.4 Digitalization and Sustainability 

Modern IS and AI are increasingly important for environmental sustainability and green innovation. Digital 

tools enable real-time monitoring and optimization of energy, material, and emissions (Favi et al., 2022; Lai et 

al., 2023; Ye et al., 2023). They are especially relevant in green supply chain management, circular economy 

practices, predictive maintenance, and sustainable product design (Khan et al., 2021; Song et al., 2022; Torrent-

Sellens et al., 2023; Bag et al., 2023). Empirical studies confirm that firms investing in digital green solutions 

achieve both environmental and economic benefits – such as lower energy consumption, higher recycling rates, 

and improved resource efficiency (Karmaker et al., 2023; Asif et al., 2024). Such investments also enhance 

reputation and help enterprises meet stricter regulatory and customer demands. 

 

2.5 Research Gaps 

Despite rapid research development in IS/AI in manufacturing, several important gaps persist, especially in the 

Central and Eastern European context: 

• Lack of case studies reflecting the specificities of post-transformation economies (Kubickova et al., 

2021; Amaral & Peças, 2021). 
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• Absence of localized implementation frameworks adapted to the needs of Czech industry (Adebanjo et 

al., 2023; Yu et al., 2021). 

• Limited quantitative evidence of real impacts—qualitative or declarative approaches still dominate 

(Ghobakhloo et al., 2024; Zhang et al., 2023). 

• Fragmented treatment of digitalization and sustainability—most studies address economic, 

technological, and environmental aspects separately, without a systemic perspective (Kedir & Hall, 

2021; Mohamed et al., 2022; Bag et al., 2023). 

These findings point to several important avenues for future progress, including the development of localized 

implementation frameworks, greater use of quantitative research methods, and a stronger focus on the practical 

needs and challenges of Central European manufacturing enterprises. 

 

3. Methodology 

 

This study is based on a systematic literature review designed to analyze the relationship between digital 

transformation – particularly the implementation of information systems (IS) and artificial intelligence (AI) – 

and firm performance in the manufacturing sector. The review aimed to map the current state of scientific 

knowledge, identify key trends, research approaches, documented benefits and barriers to implementation. 

 
3.1 Search Strategy 

The literature review was conducted using the Web of Science (WoS) database, employing the Advanced Search 

Query Builder to cover the core topics of advanced AI, firm performance, the manufacturing sector, and digital 

technology adoption.  

 
3.2 Selection and Filtering Criteria 

An initial pool of 220 scientific articles was collected and filtered according to the following criteria: 

• Publication period: 2020–2025 

• Document type: Peer-reviewed articles and review articles 

• Research fields: Engineering (industrial, manufacturing, multidisciplinary), economics and 

management, information technology, and related technical disciplines 

• Language: English only 

• Indexing: SCI-EXPANDED, SSCI, ESCI 

 
3.3 Relevance Assessment and Final Sample 

Each article was evaluated using a four-level relevance scale: 

• 3: High relevance (direct connection to the research aim, e.g., empirical studies on the impact of AI/IS 

on manufacturing firm performance) 

• 2: Medium relevance (partial thematic overlap, e.g., studies on technology adoption or broader 

digitalization impacts) 

• 1: Low relevance (marginal relation to the topic) 

• 0: Irrelevant (outside the research scope) 

Additionally, a quantitative metric called "article value" was calculated as: 

Article value = Number of citations + (Relevance × 10) 

Only articles with a value ≥ 30 and at least medium relevance were included in the final sample. This process 

yielded 85 full-text articles that met both qualitative and quantitative requirements. 

 

3.4 Statistical and Thematic Distribution 

The majority of selected publications were from the last four years, reflecting the dynamism of research in this 

field: 

• 2021: 24 articles 

• 2022: 28 articles 

• 2023: 23 articles 

• 2024: 13 articles 
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Thematically, the articles covered digital transformation in manufacturing, the impact of IS/AI on productivity, 

change management and human factors, implementation barriers, green innovations, circular economy, smart 

manufacturing, and the integration of Lean and Industry 4.0. Geographically, the sample included studies from 

China, India, the United Kingdom, the United States, Italy, Germany, France, Spain, and Australia, reflecting 

broad international interest and enabling comparative interpretation across diverse economic and cultural 

contexts. 

 

4. Findings and Discussion 

 
Recent empirical research in Central and Eastern Europe further supports the crucial role of digital 

transformation and Industry 4.0 in improving firm performance and advancing sustainability outcomes. For 

instance, Krulický et al. (2024) demonstrate that the adoption of Industry 4.0 technologies among Czech 

manufacturing companies leads to significant increases in process efficiency and resource optimization, 

particularly through the reduction of waste and energy consumption. These results align with findings from 

Grenčíková et al. (2021), who emphasize that digitalization and automation helped Slovak enterprises increase 

their resilience and adaptability during the Covid-19 pandemic, thereby supporting business continuity in 

turbulent environments. 

 

However, several studies highlight that the success of digital transformation is not determined by technology 

adoption alone. Tang and Zhou (2025) argue that unlocking the growth potential of underused resources within 

companies depends both on digital transformation and on robust decision-making capabilities at the managerial 

level. Importantly, a growing number of authors directly link digital transformation to sustainability 

performance. Burinskienė et al. (2025) and Peclinovský et al. (2024) provide empirical evidence that 

investments in digital technologies and Industry 4.0 lead to enhanced environmental outcomes, such as 

improved resource efficiency and reduced emissions in supply chains. These findings confirm that the 

integration of digitalization and sustainability is a key pathway for industrial enterprises seeking to achieve 

long-term competitiveness and resilience in a rapidly changing environment. 

 

Nonetheless, as Talíř and Chytilová (2024) observe, digitalization alone may not guarantee immediate financial 

improvements, especially in crisis situations. This underscores the need for holistic strategies that combine 

technology, human capital development, and organizational change. The lessons drawn from these recent 

studies reinforce the relevance and urgency of developing context-specific and localized frameworks to 

maximize the benefits of digital transformation in Central and Eastern Europe. 

 

4.1 Key Drivers of Successful Digital Transformation 

Multiple authors confirm that the successful and sustainable digital transformation of manufacturing enterprises 

is determined by four mutually reinforcing domains: technological infrastructure, human competencies, 

organizational culture, and strategic sustainability orientation (Blichfeldt & Faullant, 2021; Bhatia & Kumar, 

2022; Virmani et al., 2023; Bag et al., 2023). These areas serve as the axes of transformational readiness and 

form the basis for a practical framework for both businesses and policymakers. 

 

Technological Enablers 

Key technological factors include the availability and integration of IS/AI systems, data quality, interoperability 

of systems, and the use of cloud platforms, IoT, and predictive analytics (Blichfeldt & Faullant, 2021; Matin et 

al., 2023; Duan & Xu, 2024). Firms with robust technological foundations are better positioned to achieve 

productivity gains and rapid innovation. 

 

Competencies and Human Capital 

Developing digital skills at all organizational levels – facilitated through internal training, external education, 

and partnerships with academic institutions – is crucial. The ability to collaborate across IT and operations, 

continuous learning, and upskilling are repeatedly highlighted as essential for transformation success 

(Chirumalla, 2021; Bhatia & Kumar, 2022; Lai et al., 2023). 
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Organizational Culture and Change Management 

An open, innovation-oriented culture, participative leadership, transparent communication, and the active 

involvement of employees in digital initiatives are strong enablers of long-term success (Virmani et al., 2023; 

Gastaldi et al., 2022; Pfaff, 2023). Change management practices must prioritize employee engagement and 

trust in technology. 

 

Sustainability as a Strategic Principle 

Integrating environmental management, green supply chain practices, and circular economy principles is 

becoming a standard part of digital transformation strategies (Bag et al., 2023; Torrent-Sellens et al., 2023; Asif 

et al., 2024). Successful companies systematically include environmental metrics in their KPIs and leverage AI 

to optimize resource consumption and minimize emissions. 

 

4.2 Barriers and Challenges 

Despite the potential benefits, manufacturing enterprises face a range of persistent barriers: 

• Human barriers: Resistance to change, low digital literacy, and limited motivation for further education 

impede progress (Chauhan et al., 2021; Gastaldi et al., 2022). 

• Organizational barriers: Rigid hierarchies, poor integration between IT and production, and lack of 

cross-functional coordination are common obstacles (Amaral & Peças, 2021; Enrique et al., 2022; Erboz 

et al., 2022). 

• Technological barriers: Legacy infrastructure, inadequate data quality, lack of interoperability, and 

integration challenges complicate the deployment of new systems (Dhirani et al., 2021; Alabadi et al., 

2022). 

• In the Czech context, conservative leadership and a lack of trust in data sharing across value chains 

present additional obstacles (Chauhan et al., 2021; Amaral & Peças, 2021; Pfaff, 2023). 

 
4.3 The Interplay Between Digitalization and Sustainability 

Modern IS and AI technologies are key enablers not only for operational performance but also for environmental 

sustainability. Digital tools allow for real-time monitoring and optimization of energy use, material flows, and 

emissions, contributing to both ecological and economic benefits (Favi et al., 2022; Lai et al., 2023; Ye et al., 

2023). Green supply chain management, circular economy practices, and AI-driven predictive maintenance are 

examples of how digitalization supports sustainability goals (Khan et al., 2021; Song et al., 2022; Torrent-

Sellens et al., 2023; Bag et al., 2023). 

 

4.4 Future Directions 

According to recent authors, there are several areas that warrant further exploration, particularly in the context 

of Central and Eastern European manufacturing: 

• Lack of contextualized case studies: There is a shortage of empirical studies reflecting the unique 

conditions of post-transformation economies (Kubickova et al., 2021; Amaral & Peças, 2021). 

• Absence of localized implementation frameworks: Adapted approaches are needed for the specific 

challenges of Czech industry, including company size, organizational structure, and culture (Yu et al., 

2021; Adebanjo et al., 2023). 

• Need for more quantitative evidence: Much of the current research relies on qualitative or declarative 

findings, emphasizing the need for robust quantitative studies (Zhang et al., 2023; Ghobakhloo et al., 

2024). 

• Systemic integration of digitalization and sustainability: Future research should address these areas in 

a holistic manner, rather than as separate domains (Kedir & Hall, 2021; Mohamed et al., 2022; Bag et 

al., 2023). 

 

4.5 Four-dimensional Assessment Framework for Sustainable Digital Transformation 

Based on the synthesis of recent studies, a four-dimensional assessment framework is proposed to guide 

manufacturing enterprises and policymakers in planning and implementing sustainable digital transformation 

initiatives. The framework encompasses four key domains – technology, competencies, culture, and 

sustainability – which jointly determine transformational readiness and long-term impact. 
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Table 1. Four-dimensional assessment framework 

 

Domain Key Questions for Assessment 

Technology Are advanced IS/AI systems implemented? Are they interoperable? Is there access to relevant data and 

analytics? 

Competencies Does the organization possess the necessary digital skills for new technologies? Are there ongoing 

investments in employee development? 

Culture Does the organizational culture support innovation and collaboration? Is leadership actively driving and 

communicating the transformation? 

Sustainability Are environmental measures in place? Are energy consumption, CO₂ emissions, and waste systematically 

monitored and managed? Is green tech utilized? 

 

This framework can be utilized for self-assessment within organizations (e.g., via maturity matrices) or as a 

strategic management tool for driving change. Its application allows enterprises to evaluate not only technical 

readiness but also the softer organizational factors that are critical for the long-term sustainability of digital 

transformation. 

 

By integrating these four domains, companies are better equipped to turn isolated digital initiatives into 

comprehensive, systemic change – thereby enhancing both economic performance and environmental 

resilience. 

 
5. Conclusions 

 

This article has explored the trends, barriers, and opportunities of sustainable digital transformation in the 

manufacturing sector, with a particular focus on the Czech context. The systematic review of 85 peer-reviewed 

articles confirms that advanced information systems and artificial intelligence have significant potential to 

improve organizational performance through automation, predictive analytics, process optimization, and more 

efficient use of resources. However, the success and sustainability of digital transformation depend on the 

synergistic interaction of four critical domains: technology, competencies, organizational culture, and strategic 

sustainability orientation. 

 

Integrating these domains allows enterprises to transform fragmented digital initiatives into deeper structural 

change, leading to long-term gains in both performance and environmental impact. The proposed four-

dimensional assessment framework offers a practical tool for organizations and policymakers to assess digital 

maturity and prioritize actions for sustainable transformation.  

 

For Czech manufacturing, this agenda is especially urgent due to labor shortages, rising costs, decarbonization 

pressures, and evolving customer demands. At the same time, there remains a lack of localized frameworks, 

empirical evidence, and validated best practices tailored to Central and Eastern European industry. Addressing 

these gaps represents a significant opportunity for both researchers and practitioners. This article is based solely 

on a systematic literature review and conceptual synthesis. It does not provide primary empirical data; the 

proposed framework therefore requires empirical validation – such as through case studies, surveys, or action 

research within industrial enterprises. 

Several promising avenues for further research emerge from this review: 

• Quantitative assessment of the impact of IS/AI adoption on sustainability metrics (e.g., energy 

consumption, carbon footprint, recyclability). 

• Development and testing of adaptive and scalable frameworks for small and medium-sized enterprises. 

• Exploration of the roles of leadership and organizational culture in digital transformation across 

different types of companies. 

• Integration of ethical and security aspects (e.g., AI governance, cybersecurity) into frameworks for 

sustainable digitalization. 

Overall, digital transformation and sustainability are not separate challenges, but interconnected and mutually 

reinforcing. Only those companies that can align technological progress with competence development, 
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innovative culture, and a strategic approach to sustainability will succeed in the dynamic environment of the 

21st-century global economy. 

 

References 
 

Adebanjo, D., Laosirihongthong, T., Samaranayake, P., & Teh, P.-L. (2023). Key enablers of Industry 4.0 development at firm level: 

Findings from an emerging economy. IEEE Transactions on Engineering Management, 70(2), 400-416. 

https://doi.org/10.1109/TEM.2020.3046764 

 

Alabadi, M., Habbal, A., & Wei, X. (2022). Industrial Internet of Things: Requirements, architecture, challenges, and future research 

directions. IEEE Access, 10, 66374-66399. https://doi.org/10.1109/ACCESS.2022.3185049 

 

Ali, K., & Johl, S. K. (2022). Soft and hard TQM practices: Future research agenda for Industry 4.0. Total Quality Management & 

Business Excellence, 33(13-14), 1625-1655. https://doi.org/10.1080/14783363.2021.1985448 

 

Amaral, A., & Peças, P. (2021). SMEs and Industry 4.0: Two case studies of digitalization for a smoother integration. Computers in 

Industry, 125, 103333. https://doi.org/10.1016/j.compind.2020.103333 

 

Asif, M., Naeem, G., & Khalid, M. (2024). Digitalization for sustainable buildings: Technologies, applications, potential, and challenges. 

Journal of Cleaner Production, 450, 141814. https://doi.org/10.1016/j.jclepro.2024.141814 

 

Bag, S., Wood, L. C., Telukdarie, A., & Venkatesh, V. G. (2023). Application of Industry 4.0 tools to empower circular economy and 

achieving sustainability in supply chain operations. Production Planning & Control, 34(10), 918-940. 

https://doi.org/10.1080/09537287.2021.1980902 

 

Bai, C., Li, H. A., & Xiao, Y. (2022). Industry 4.0 technologies: Empirical impacts and decision framework. Production and Operations 

Management. Advance online publication. https://doi.org/10.1111/poms.13813 

 

Bhatia, M. S., & Kumar, S. (2022). Critical success factors of Industry 4.0 in automotive manufacturing industry. IEEE Transactions on 

Engineering Management, 69(5), 2439-2453. https://doi.org/10.1109/TEM.2020.3017004 

 

Blichfeldt, H., & Faullant, R. (2021). Performance effects of digital technology adoption and product & service innovation – A process-

industry perspective. Technovation, 105, 102275. https://doi.org/10.1016/j.technovation.2021.102275 

 

Burinskienė, A., Gružauskas, V., & Byčenkaitė, G. (2025). Applying digital technologies to sustainable delivery of goods. 

Entrepreneurship and Sustainability Issues, 12(3), 228-247. https://doi.org/10.9770/z9396337679 

 

Chauhan, C., Singh, A., & Luthra, S. (2021). Barriers to Industry 4.0 adoption and its performance implications: An empirical 

investigation of emerging economy. Journal of Cleaner Production, 285, 124809. https://doi.org/10.1016/j.jclepro.2020.124809 

 

Chilunjika, A. (2024). Application of fourth industrial technologies: a case of Zimbabwe's mines. Insights into Regional Development, 

6(4), 124-140. https://doi.org/10.70132/a2354787553 

 

Chirumalla, K. (2021). Building digitally-enabled process innovation in the process industries: A dynamic capabilities approach. 

Technovation, 105, 102256. https://doi.org/10.1016/j.technovation.2021.102256 

 

Dhirani, L. L., Armstrong, E., & Newe, T. (2021). Industrial IoT, cyber threats, and standards landscape: Evaluation and roadmap. 

Sensors, 21(13), 3901. https://doi.org/10.3390/s21113901 

 

Enrique, D. V., Lerman, L. V., Sousa, P. R. de, Benitez, G. B., Santos, F. M. B. C., & Frank, A. G. (2022). Being digital and flexible to 

navigate the storm: How digital transformation enhances supply chain flexibility in turbulent environments. International Journal of 

Production Economics, 250, 108668. https://doi.org/10.1016/j.ijpe.2022.108668 

 

Erboz, G., Hüseyinoğlu, I. Ö. Y., & Szegedi, Z. (2022). The partial mediating role of supply chain integration between Industry 4.0 and 

supply chain performance. Supply Chain Management: An International Journal, 27(4), 538–559. https://doi.org/10.1108/SCM-09-

2020-0485 

 

Ezzat, A. (2023, January 16). The future of business is digital and sustainable. Here’s why. World Economic Forum. 

https://www.weforum.org/stories/2023/01/the-future-of-business-digital-sustainable-davos2023/ 

 

Favi, C., Marconi, M., Mandolini, M., & Germani, M. (2022). Sustainable life cycle and energy management of discrete manufacturing 

plants in the Industry 4.0 framework. Applied Energy, 312, 118671. https://doi.org/10.1016/j.apenergy.2022.118671 

 

http://jssidoi.org/jesi/
http://doi.org/10.9770/j2336895982
https://doi.org/10.1109/TEM.2020.3046764
https://doi.org/10.1109/ACCESS.2022.3185049
https://doi.org/10.1080/14783363.2021.1985448
https://doi.org/10.1016/j.compind.2020.103333
https://doi.org/10.1016/j.jclepro.2024.141814
https://doi.org/10.1080/09537287.2021.1980902
https://doi.org/10.1111/poms.13813
https://doi.org/10.1109/TEM.2020.3017004
https://doi.org/10.1016/j.technovation.2021.102275
https://doi.org/10.9770/z9396337679
https://doi.org/10.1016/j.jclepro.2020.124809
https://doi.org/10.1016/j.technovation.2021.102256
https://doi.org/10.3390/s21113901
https://doi.org/10.1016/j.ijpe.2022.108668
https://doi.org/10.1108/SCM-09-2020-0485
https://doi.org/10.1108/SCM-09-2020-0485
https://www.weforum.org/stories/2023/01/the-future-of-business-digital-sustainable-davos2023/
https://doi.org/10.1016/j.apenergy.2022.118671


ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

       2025 Volume 13 Number 1 (September) 

   http://doi.org/10.9770/j2336895982 
 

 

103 

 

Gastaldi, L., Lessanibahri, S., Tedaldi, G., & Miragliotta, G. (2022). Companies’ adoption of smart technologies to achieve structural 

ambidexterity: An analysis with SEM. Technological Forecasting and Social Change, 174, 121187. 

https://doi.org/10.1016/j.techfore.2021.121187 

 

Gavurova, B., & Polishchuk, V. (2025). Decision-making support system for travel planning for people with disabilities based on fuzzy 

set theory. Oeconomia Copernicana, 16(2025), 417-462. https://doi.org/10.24136/oc.3503 

 

Gavurova, B., Polishchuk, V., Mikeska, M., & Polishchuk, I. (2025). Socio-economic impact of digital transformation in tourism: A 

hybrid decision support model. Economics and Sociology, 18(2), 305-319. https://doi.org/10.14254/2071-789X.2025/18-2/16 

 

Gavurova, B., Skare, M., Hynek, N., Moravec, V., & Polishchuk, V. (2024). An information-analytical system for assessing the level of 

automated news content according to the population structure: A platform for media literacy system development. Technological 

Forecasting and Social Change, 200, 123161. https://doi.org/10.1016/j.techfore.2023.123161 

 

Gavurova, B., Smolanka, V., & Polishchuk, V. (2024). Intellectual model for analyzing and managing patient trust in medical staff of 

primary healthcare institution. Polish Journal of Management Studies, 30(1), 98-115. https://doi.org/10.17512/pjms.2024.30.1.06 

 

Ghobakhloo, M., Amoozad Mahdiraji, H., Iranmanesh, M., & Jafari-Sadeghi, V. (2024). From Industry 4.0 digital manufacturing to 

Industry 5.0 digital society: A roadmap toward human-centric, sustainable, and resilient production. Information Systems Frontiers. 

Advance online publication. https://doi.org/10.1007/s10796-024-10476-z 

 

Grenčíková, A., Navickas, V., Kordoš, M., & Húževka, M. (2021). Slovak business environment development under the Industry 4.0 

and global pandemic outbreak issues. Entrepreneurship and Sustainability Issues, 8(4), 164-179. https://doi.org/10.9770/jesi.2021.8.4(9) 

 

Ye, F., Ouyang, Y., & Li, Y. (2023). Digital investment and environmental performance: The mediating roles of production efficiency 

and green innovation. International Journal of Production Economics, 259, 108822. https://doi.org/10.1016/j.ijpe.2023.108822 

 

IMF. (2024). Czech Republic – Staff Concluding Statement of the 2024 Article IV Mission. 

https://www.imf.org/en/News/Articles/2024/11/26/mcs-112624-czech-republic-staff-concluding-statement-of-2024-aiv-mission 

 

Yu, W., Chávez, R., Jacobs, M. A., Wong, C. W. Y., & Yuan, C. (2021). Intelligent transformation of the manufacturing industry for 

Industry 4.0: Seizing financial benefits from supply chain relationship capital through enterprise green management. Technological 

Forecasting and Social Change, 172, 120999. https://doi.org/10.1016/j.techfore.2021.120999 

 

Karmaker, C. L., Al Aziz, R., Ahmed, T., Misbauddin, S. M., & Moktadir, M. A. (2023). Impact of Industry 4.0 technologies on 

sustainable supply chain performance: The mediating role of green supply chain management practices and circular economy. Journal 

of Cleaner Production, 419, 138249. https://doi.org/10.1016/j.jclepro.2023.138249 

 

Keay, J. (2024, September 9). The Czech Republic: Looking to diversify. Global Finance Magazine. https://gfmag.com/emerging-

frontier-markets/czech-republic-economic-growth-diversification/ 

 

Kedir, F., & Hall, D. M. (2021). Resource efficiency in industrialized housing construction – A systematic review of current performance 

and future opportunities. Journal of Cleaner Production, 286, 125443. https://doi.org/10.1016/j.jclepro.2020.125443 

 

Khan, S. A. R., Godil, D. I., Jabbour, C. J. C., Shujaat, S., Razzaq, A., & Yu, Z. (2021). Green data analytics, blockchain technology for 

sustainable development, and sustainable supply chain practices: Evidence from small and medium enterprises. Annals of Operations 

Research. Advance online publication. https://doi.org/10.1007/s10479-021-04275-x 

 

Krulický, T., Apanovych, Y., & Rodová, V. (2024). The impact of Industry 4.0 on business results. Entrepreneurship and Sustainability 

Issues, 11(4), 205–218. https://doi.org/10.9770/jesi.2024.11.4(13) 

 

Kubickova, L., Kormanakova, M., Vesela, L., & Jelinkova, Z. (2021). The implementation of Industry 4.0 elements as a tool stimulating 

the competitiveness of engineering enterprises. Journal of Competitiveness, 13(1), 76–94. https://doi.org/10.7441/joc.2021.01.05 

 

Lai, K.-h., Feng, Y., & Zhu, Q. (2023). Digital transformation for green supply chain innovation in manufacturing operations. 

Transportation Research Part E: Logistics and Transportation Review, 175, 103145. https://doi.org/10.1016/j.tre.2023.103145 

 

Li, Q., Tian, W., & Zhang, H. (2025). Digital Transformation for Sustainability in Industry 4.0: Alleviating the Corporate Digital Divide 

and Enhancing Supply Chain Collaboration. Systems, 13(2), 123. https://doi.org/10.3390/systems13020123 

 

Matin, A., Rafiq Islam, M., Wang, X., Huo, H., & Xu, G. (2023). AIoT for sustainable manufacturing: Overview, challenges, and 

opportunities. Internet of Things, 24, 100901. https://doi.org/10.1016/j.iot.2023.100901 

 

Mohamed, A., Hassan, M., M’Saoubi, R., & Attia, H. (2022). Tool condition monitoring for high-performance machining systems—A 

review. Sensors, 22(6), 2206. https://doi.org/10.3390/s22062206 

 

http://jssidoi.org/jesi/
http://doi.org/10.9770/j2336895982
https://doi.org/10.1016/j.techfore.2021.121187
https://doi.org/10.24136/oc.3503
https://doi.org/10.14254/2071-789X.2025/18-2/16
https://doi.org/10.1016/j.techfore.2023.123161
https://doi.org/10.17512/pjms.2024.30.1.06
https://doi.org/10.1007/s10796-024-10476-z
https://doi.org/10.9770/jesi.2021.8.4(9)
https://doi.org/10.1016/j.ijpe.2023.108822
https://www.imf.org/en/News/Articles/2024/11/26/mcs-112624-czech-republic-staff-concluding-statement-of-2024-aiv-mission
https://doi.org/10.1016/j.techfore.2021.120999
https://doi.org/10.1016/j.jclepro.2023.138249
https://gfmag.com/emerging-frontier-markets/czech-republic-economic-growth-diversification/
https://gfmag.com/emerging-frontier-markets/czech-republic-economic-growth-diversification/
https://doi.org/10.1016/j.jclepro.2020.125443
https://doi.org/10.1007/s10479-021-04275-x
https://doi.org/10.9770/jesi.2024.11.4(13)
https://doi.org/10.7441/joc.2021.01.05
https://doi.org/10.1016/j.tre.2023.103145
https://doi.org/10.3390/systems13020123
https://doi.org/10.1016/j.iot.2023.100901
https://doi.org/10.3390/s22062206


ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

       2025 Volume 13 Number 1 (September) 

   http://doi.org/10.9770/j2336895982 
 

 

104 

 

Moravec, V., Hynek, N., Skare, M., Gavurova, B., & Polishchuk, V. (2025). Algorithmic personalization: A study of knowledge gaps 

and digital media literacy. Humanities and Social Sciences Communications, 12(341). https://doi.org/10.1057/s41599-025-04593-6 

 

Peternel, E. & Bukvič, V. (2024). Assessment of investment returns through the prism of investment strategies: comparison of 

performance of the most successful investors and the Slovenian funds. Entrepreneurship and Sustainability Issues, 12(2), 31-52. 

https://doi.org/10.9770/e4338524934  

 

Peclinovský, O., Raj, R. K. M., & Kayathingal, H. (2024). Investments in Industry 4.0. Entrepreneurship and Sustainability Issues, 

12(2), 243-261. https://doi.org/10.9770/x5537493962 

 

Pfaff, Y. M. (2023). Agility and digitalization: Why strategic agility is a success factor for mastering digitalization – Evidence from 

Industry 4.0 implementations across a supply chain. International Journal of Physical Distribution & Logistics Management, 53(5/6), 

660-684. https://doi.org/10.1108/IJPDLM-06-2022-0200 

 

Skare, M., Gavurova, B., & Polishchuk, V. (2023). A large-scale decision-making model for the expediency of funding the development 

of tourism infrastructure in regions. Expert Systems, 40(7), e13443. https://doi.org/10.1111/exsy.13443 

 

Smolanka, V., Gavurova, B., & Polishchuk, V. (2024). Managing and evaluating the integration of information technologies in healthcare 

institutions. Polish Journal of Management Studies, 30(2), 297-313. https://doi.org/10.17512/pjms.2024.30.2.18 

 

Song, M., Peng, L., Shang, Y., & Zhao, X. (2022). Green technology progress and total factor productivity of resource-based enterprises: 

A perspective of technical compensation of environmental regulation. Technological Forecasting & Social Change, 174, 121276. 

https://doi.org/10.1016/j.techfore.2021.121276 

 

Stoyanova, T., & Angelova, M. (2024). Good practices of using Artificial Intelligence in the digitalization of higher education. 

Entrepreneurship and Sustainability Issues, 11(4), 44-62. https://doi.org/10.9770/jesi.2024.11.4(3) 

 

Talíř, M., & Chytilová, E. (2024). Impact of digitalisation on companies’ performance during COVID-19. Entrepreneurship and 

Sustainability Issues, 11(4), 260–275. https://doi.org/10.9770/jesi.2024.11.4(16) 

 

Tang, Z., & Zhou, J. (2025). Underused resources and companies’ growth: The influence of digital transformation and decision-making 

ability. Entrepreneurship and Sustainability Issues, 12(3), 44-60. https://doi.org/10.9770/h3252348846 

 

Torrent-Sellens, J., Ficapal-Cusí, P., & Enache-Zegheru, M. (2023). Boosting environmental management: The mediating role of 

Industry 4.0 between environmental assets and economic and social firm performance. Business Strategy and the Environment, 32(1), 

753-768. https://doi.org/10.1002/bse.3173 

 

Tortorella, G. L., Costa, F., Rossini, M., & Portioli-Staudacher, A. (2022). The impact of Industry 4.0 on the relationship between TPM 

and maintenance performance. Journal of Manufacturing Technology Management, 33(3), 489-520. https://doi.org/10.1108/JMTM-10-

2021-0399 

 

Virmani, N., Sharma, S., Kumar, A., & Luthra, S. (2023). Adoption of Industry 4.0 evidence in emerging economy: Behavioral reasoning 

theory perspective. Technological Forecasting and Social Change, 188, 122317. https://doi.org/10.1016/j.techfore.2023.122317 

 

Vlachos, I. P., Pascacci, R. M., Zobolas, G., Repoussis, P., & Giannakis, M. (2023). Lean manufacturing systems in the area of Industry 

4.0: A lean automation plan of AGVs/IoT integration. Production Planning & Control, 34(4), 345–358. 

https://doi.org/10.1080/09537287.2021.1917720 

 

Zhang, Y., Ma, X., Pang, J., Xing, H., & Wang, J. (2023). The impact of digital transformation of manufacturing on corporate 

performance — The mediating effect of business model innovation and the moderating effect of innovation capability. Research in 

International Business and Finance, 64, 101890. https://doi.org/10.1016/j.ribaf.2023.101890 

 
 

 

Funding: This article is part of the research project “The moderating role of debt capacity and financial constraints on 

business performance” under the registration number FP-S-25-8784, Faculty of Business and Management, Brno 

University of Technology. 

 

Author Contributions: The authors contributed exclusively to all parts of this article, Josef Bureš 80% and Vojtěch Bartoš 

20%. They have read the final version of this manuscript and agree with it. 

 

 

 

 

http://jssidoi.org/jesi/
http://doi.org/10.9770/j2336895982
https://doi.org/10.1057/s41599-025-04593-6
https://doi.org/10.9770/e4338524934
https://doi.org/10.9770/x5537493962
https://doi.org/10.1108/IJPDLM-06-2022-0200
https://doi.org/10.1111/exsy.13443
https://doi.org/10.17512/pjms.2024.30.2.18
https://doi.org/10.1016/j.techfore.2021.121276
https://doi.org/10.9770/jesi.2024.11.4(16)
https://doi.org/10.9770/h3252348846
https://doi.org/10.1002/bse.3173
https://doi.org/10.1108/JMTM-10-2021-0399
https://doi.org/10.1108/JMTM-10-2021-0399
https://doi.org/10.1016/j.techfore.2023.122317
https://doi.org/10.1080/09537287.2021.1917720
https://doi.org/10.1016/j.ribaf.2023.101890


ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

       2025 Volume 13 Number 1 (September) 

   http://doi.org/10.9770/j2336895982 
 

 

105 

 

 

 

 

Josef BUREŠ MSc, MBA, is affiliated with the Faculty of Business and Management at Brno University of Technology, 

specifically within the Department of Finances in Brno, Czech Republic. His research interests center on corporate finance. 

In addition to his academic role, Bureš serves as the Chairman of the Board of Directors at NC Line a.s., a significant 

leadership position within the company. His dual roles in academia and industry provide him with a practical and theoretical 

perspective on financial management in corporate settings. 

ORCID ID:  https://orcid.org/0000-0002-7840-1643 

 

doc. Ing. Vojtěch BARTOŠ, PhD., works as a professor at the Department of Finance, Faculty of Business and 

Management, Brno University of Technology, Czech Republic. His primary research focus is on business economics and 

its component focused on the area of measuring business performance. 

ORCID ID: https://orcid.org/0000-0002-2984-275X  

 

Copyright © 2025 by author(s). Publishing rights by Entrepreneurship and Sustainability Center 

This work is licensed under the Creative Commons Attribution International License (CC BY). 

http://creativecommons.org/licenses/by/4.0/ 

 
 

 

 

 

 

 

 

 

 

 

http://jssidoi.org/jesi/
http://doi.org/10.9770/j2336895982
https://orcid.org/0000-0002-7840-1643
https://orcid.org/0000-0002-2984-275X
http://creativecommons.org/licenses/by/4.0/

