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ABSTRACT 

The shift in business management has been mainly attributed to digitalization, which has improved 

operational efficiency, cut costs, and promoted sustainable development. This study highlights major 

themes and trends in the impact of digitalization on management practices by a thorough bibliometric 

analysis of recent literature using VOSviewer. The analysis identifies five main clusters focusing on 

digital transformation in supply chains, integration of digital technology within firms, strategies for 

achieving competitive advantage, adoption of information technology, and leveraging information 

and social media. The findings underline the crucial role of digital technologies for encouraging 

innovation, enhancing output and attaining sustainability in business environments. By exploring the 

interconnectedness of various keywords, this research provides valuable insights into the integration 

of digitalization in business strategies and its implications for long-term success. Ultimately, this 

study emphasizes the necessity of embracing digital transformation to thrive in the competitive and 

rapidly evolving environment of contemporary business. 
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1. INTRODUCTION 

 

Digitalization has become essential for business management, significantly impacting companies by 

improving operations and productivity. Due to the substantial effect that digital technologies have on 

organizational transformation, the human resource sector has begun to evolve much more rapidly. 

Digitalization is not just a technological change. It represents a profound shift in how companies 

operate, collaborate, and create value (Vial et al., 2019). Additionally, digital transformation 

underscores the role of digital technologies in creating new products and services, facilitating long-

term innovation and sustainable development (Müller et al., 2018). 

Sustainability is a crucial component of digitalization. Research shows that digitalization creates more 

environmentally friendly and sustainable business environments (Stock et al., 2018). To minimize 

both resource consumption and carbon emissions, sustainability objectives must also be included in 

digitalization strategies (Huang et al., 2024). Digitalization also involves advanced risks, such as data 
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management and cybersecurity. Kreutzer (2019) highlighted the importance of cybersecurity in 

protecting personal data, while Culot et al. (2019) warned that cyberattacks related to digital 

technologies are extremely dangerous and increasingly common.  

According to Wang et al. (2023), digital technologies play an important role in enhancing 

performance, innovation, and sustainability in business management practices. To emphasize the 

impact and importance of digitalization in this field, the VOSviewer program provides a complex 

bibliometric analysis. VOSviewer, a powerful visualization tool, enables the creation and 

interpretation of bibliometric maps based on bibliographic data from academic literature sources. 

This study examines the keywords from recent literature on digitalization and management practices 

using the VOSviewer application. This analysis helps identify the main themes and trends in current 

research. It also provides a clear picture of how digitalization is integrated into business strategies 

and operations. Furthermore, the analysis highlights how different ideas are interconnected and how 

they contribute to a deeper understanding of how digitalization affects organizational performance. 

Digitalization is an essential element in changing the way business management operates. Studies 

indicate that implementing digital technologies not only improves current performance but also 

creates opportunities for sustainable long-term development and innovation. By using VOSviewer, 

the analysis offers an overview of the current state of research in this field and underscores the 

importance of incorporating digitalization into business strategies to achieve long-term success. 

 

 

2. LITERATURE REVIEW 

 

In recent years, increased attention has been given to digitalization in the modern business 

environment. For this reason, several authors have provided an overview of the latest findings and 

trends in this field (Filippov et al., 2023; Turienzo et al., 2024). The process of digital transformation, 

supported by digital technologies, involves major changes within an organization. Calderon-Monge 

and Ribeiro-Soriano (2024) have studied the effects of digitalization on business environments and 

recommend that technologies will increase firms' efficiency, allowing them to respond more quickly 

and effectively to market changes. Implementing new principles is necessary to keep pace with 

digitalization. Hermann et al. (2020) examine the fundamental concepts of Industry 4.0 and how they 

influence traditional supply chains through the integration of advanced Internet of Things (IoT) 

technologies and data analysis. Dalenogare et al. (2018) investigate the adoption of these principles 

in different industries, highlighting the advantages and disadvantages for the business environment. 

These studies demonstrate how digitalization can streamline various logistical processes, reduce 

company expenses, and improve operational efficiency. 

In the digital era, organizational performance is another major subject of interest. Digital technologies 

influence firms' performance and emphasize that technology implementation is linked to significant 

improvements in financial and operational performance (Yoo et al., 2012). In addition, Nambisan et 

al. (2019) mark the relationship between digitalization and innovation, arguing that open and 

collaborative innovation processes are facilitated by digital technologies for creating new goods and 

services. These findings highlight that digitalization not only improves current performance but also 

paves the way for long-term development and innovation. Concerning digital transformation, another 

essential aspect is sustainability. They also emphasize the importance of including sustainability goals 

in digitalization strategies. These studies indicate that digitalization not only increases economic 

efficiency, but it also opens a new way for achieving social and environmental responsibility goals. 

Data management and cybersecurity are two other important elements of digitalization. Cremer et al. 
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(2022) have outlined the importance of cybersecurity for protecting sensitive data, examining various 

issues and finding solutions related to proper data management in the digital age. In contrast, Culot 

et al. (2019) examine the effects of digitalization on cybersecurity and argue that, although digital 

technologies offer multiple benefits, they also pose a high risk of cyberattacks. To cope with rapid 

innovation, organizational employees are required to acquire advanced digital skills (Fonseca & 

Azevedo, 2020). Moreover, Brynjolfsson et al. (2018) present how digitalization affects the labor 

market, emphasizing the importance of adapting requirements to new needs. Thus, digitalization is a 

crucial element in transforming business management practices.  

 

 

3. DATA AND RESEARCH METHODOLOGY 

 

Publications on the topic of enhancing business management practices by adopting digitalization have 

multiplied in the last years. Since this field of study needs to be consolidated, an in-depth bibliometric 

analysis gives an overview of the current level of research and knowledge. VOSviewer software, a 

tool for generating and examining bibliometric maps, is used to create network data-based maps of 

keywords derived from co-occurrence data or of researchers, research institutions, scientific journals 

or countries by leveraging co-citation data and to examine the maps displayed in three different ways 

of viewing: network, overlay and density (van Eck & Waltman, 2010). This research seeks to 

emphasize the influence and importance of digitalization in business management practices based on 

specific keywords related to digitalization and management approaches in the business area. 

The data used for creating the bibliometric maps was extracted from the Web of Science Core 

Collection, one of the widely used databases for academic citation indexes worldwide (Guo et al., 

2019). When the study's topic field was searched for keywords linked to digitalization in business 

management practices, the findings revealed that the first publication that includes terms related to 

this topic first appeared in 2000 (Chivers, 2020). 3 stages were performed in this analysis. 

Firstly, a total of 1570 papers that were relevant to the aim of this study were selected based on 

relevant keywords related to digitalization (digitization, digital transformation, digital innovation, 

digital technologies, digital integration, digital evolution, digital conversion, digital upgrade) and 

business management (management practices, organizational management, management strategies, 

operational management, corporate management, leadership practices) using "OR" and "AND" as 

Boolean operators. Then, there were performed 2 refinements; the papers had to be published between 

2015-2024 and four primary documents kinds were selected, as follows: articles (n = 1125, 70.98%), 

proceeding papers (n = 325, 20.5%), reviews (n = 122, 7.7%) and book chapters (n = 13, 0.82%). 

The second stage consisted of exporting the database in plain text file format to VOSviewer. Finally, 

in the third step, there were selected the following options: co-occurrence as type of analysis, all 

keywords as unit of analysis and full counting method. Also, the minimum number of occurrences of 

a keyword was set to be 20 to display more accurate maps. 

 

 

4. VOSVIEWER RESEARCH RESULTS 

 

Item descriptions are displayed in the network visualization, accompanied by a circle. This view 

consists of several linked points (nodes or keywords) grouped in clusters and the connections, also 

known as links, that connect them. It allows to get important insights from massive amounts of 

bibliometric data. 
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Figure 1. VOSviewer network visualization  

Source: VOSviewer output 

 

Figure 1 shows the keywords closely associated with digitalization and business management and 

how they are related in scholarly papers. The co-occurrence strength of keywords is shown by the 

degree of thickness of the links, while the frequency of occurrence is indicated by the size of the 

nodes. The number of times a certain keyword appears in the context being examined is described by 

occurrences. An item with a greater occurrences value indicates that it appears repeatedly in the 

dataset. Every link has a strength, denoted by a positive number. The stronger the relationship, the 

higher this number is. In addition, this strength shows the number of publications in which two terms 

appear together. VOSviewer features another measure, total link strength, showing a keyword's 

entirely association throughout the network. More specifically, it describes how many connections a 

keyword has with other ones inside the dataset (van Eck & Waltman, 2015). 

In the current study, five clusters were distinguished by various colour markings. The words in the 

clusters are arranged according to a similar idea. Every cluster denotes a collection of publications 

within the same study subject based on a set of common keywords. 

The first cluster, drawn in red colour, focuses on digital transformation within the supply chain and 

associated challenges. It also emphasizes the importance of sustainability and the application of 

Industry 4.0 principles. Digital transformation is crucial for optimizing and innovating the supply 

chain and addressing industry challenges. Also, it is creating a framework for companies’ 

management to achieve sustainability.  

As a result, there were identified the strongest correlations between these four keywords: 

digitalization (link strength = 537), big data (link strength = 364), sustainability (link strength = 335) 

and Industry 4.0 (link strength = 308) (Table 1). 
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Table 1. Red cluster occurrences and links assessment 

Keyword Occurrences Links Total link strength 

artificial intelligence 47 49 121 

barriers 29 48 125 

bibliometric analysis 25 43 106 

big data 90 64 364 

big data analytics 31 52 157 

blockchain 28 43 110 

challenges 73 60 304 

circular economy 21 38 87 

design 39 44 115 

digital technologies 52 55 157 

digitalization 200 64 537 

framework 76 59 287 

future 61 60 241 

implementation 49 52 208 

Industry 4.0 89 55 308 

management practices 39 54 172 

supply chain 31 50 154 

supply chain management 23 52 111 

sustainability 88 58 335 

sustainable development 25 45 99 

technologies 37 50 164 

Source: VOSviewer output 
 
 

 

 

The green cluster focuses on the integration of digital technology and innovation within firms, 

highlighting the impact of performance and strategy. This cluster underscores the importance of 

capabilities, knowledge, and business model innovation in driving digital transformation. It explores 

how firms leverage digital capabilities and knowledge to innovate business models, enhance 

performance and implement effective governance structures. 
 

 

Table 2. Green cluster occurrences and links assessment 

Keyword Occurrences Links Total link strength 

Analytics 29 46 134 

Business model innovation 23 45 99 

Capabilities 47 56 227 

Digital innovation 25 42 88 

Digital technology 27 41 87 

digitization 50 47 138 

firms 28 45 137 

governance 23 40 87 

knowledge 58 52 199 

performance 52 64 599 

perspective 43 57 213 

servitization 20 35 97 

strategy 56 57 259 

systems 56 55 233 

Source: VOSviewer output 
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The focus on the above-mentioned themes is supported by the strongest correlations found between 

the keywords performance (link strength = 599), strategy (link strength = 259), systems (link strength 

= 233) and capabilities (link strength = 227) (Table 2). 

The third cluster (blue) focuses on digital transformation and innovation, as well as on strategies for 

achieving competitive advantage. The keywords in this cluster reflect a comprehensive approach to 

integrating digital technologies, developing innovative business models and enhancing firm 

performance through strategic initiatives and effective governance. The strongest correlations 

identified within this cluster are between the keywords digital transformation (total link strength = 

843), innovation (total link strength = 828), impact (total link strength = 706), and dynamic 

capabilities (total link strength = 315). These connections underscore the critical role of digital 

transformation and innovation in achieving a high level of business performance (Table 3). 
 

Table 3. Blue cluster occurrences and links assessment 

Keyword Occurrences Links Total link strength 

antecedents 21 37 83 

capability 20 43 105 

competitive advantage 27 40 117 

digital transformation 294 64 843 

dynamic capabilities 71 56 315 

entrepreneurship 28 39 103 

firm performance 51 53 231 

impact 178 64 706 

innovation 224 64 828 

leadership 42 48 146 

mediating role 28 47 129 

resource-based view 22 35 89 

Source: VOSviewer output 
 

Table 4 shows the keywords for the yellow cluster. The keywords in this cluster explores the role of 

adoption the information technology within businesses in the context of digital transformation, 

including the impact of the COVID-19 pandemic. The strongest correlations identified within this 

cluster are between the keywords management (total link strength = 665), model (total link strength 

= 308), information technology (total link strength = 288) and business (total link strength = 266). 

These connections underscore the critical role of management and structured models in successfully 

adopting and integrating digital technologies within organizations, particularly in response to the 

challenges posed by COVID-19. 
 

Table 4. Yellow cluster occurrences and links assessment 

Keyword Occurrences Links Total link strength 

adoption 62 59 240 

business 65 58 266 

COVID-19 72 55 211 

determinants 26 48 108 

information-technology 65 54 288 

integration 30 46 130 

management 197 63 665 

model 104 62 308 

organizations 26 40 94 

user acceptance 21 33 85 

Source: VOSviewer output 
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The fifth cluster (purple) emphasizes a comprehensive approach for integrating digital technologies, 

leveraging information and the Internet, and managing knowledge and social media to support digital 

transformation. The strongest correlations identified within this cluster are between the keywords 

technology (total link strength = 515), information (total link strength = 275), transformation (total 

link strength = 250) and Internet (total link strength = 212). These connections highlight how 

important technology and information management are for adopting and implementing digital 

initiatives in businesses (Table 5). 
 

Table 5. Purple cluster occurrences and links assessment 

Keyword Occurrences Links Total link strength 

information 75 53 275 

Internet 54 57 212 

knowledge management 29 44 99 

social media 52 49 149 

strategies 27 44 88 

technology  148 62 515 

transformation 64 58 250 

Source: VOSviewer output 
 

Bibliometric maps may be enhanced with extra layers of information using the overlay visualization 

feature in VOSviewer. The ability to colour things (e.g. keywords) according to certain properties 

(e.g. average publication year of documents associated with each keyword) makes this visualization 

technique useful for highlighting patterns and trends in the data (van Eck & Waltman, 2010). Item 

coloration can be done in two ways. Items with scores are assigned a colour based on their score, with 

the default colour palette being blue (the lowest score) to green (middle score) to yellow (the highest 

score) (van Eck & Waltman, 2023). 

Figure 2. VOSviewer overlay visualization 
Source: VOSviewer output 
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Figure 2 shows insights into the chronological development of this study topic. Papers including 

keywords, such as digitalization, Industry 4.0, systems, which are primarily blue, are foundational 

but represent somewhat older research, primarily dating back before 2021. While digitalization and 

Industry 4.0 emphasize the fundamental ideas guiding the initial stages of technological integration 

in industries, systems highlight the organizational and technological frameworks required to carry out 

digital transformation. This suggests that although there is still much to be learned about these 

subjects, most of the scholarly focus has recently moved to more emerging problems related to digital 

change. 

Additionally, keywords transitioning from green to yellow, such as digital transformation, innovation 

and impact, reflect an ongoing interest in how digital technologies and innovative practices reshape 

organizational structures and processes. The terms COVID-19 and dynamic capabilities, coloured in 

yellow, denote the research community's reaction to the pandemic's impact on quickening the use of 

digital technology and to the tactical significance of developing dynamic capabilities that can respond 

promptly to the shifting surroundings. The yellow colour highlights the attention that has recently 

been paid for comprehending the complex effects of these advancements on organizational 

performance and resilience. 

The method of representing the distribution and intensity of elements (e.g. keywords) inside a 

bibliometric map is called density visualization in VOSviewer. By highlighting areas that have 

substantial densities of related items, this method facilitates the identification of central themes within 

a studied subject. The colour of each spot on the map corresponds to the density of items there. Warm 

colours like yellow or orange are used to indicate areas with a high density of items (keywords that 

appear frequently) while cold colours like green and blue are used to indicate areas with few items 

(van Eck & Waltman, 2023; Zhao & Chen, 2014). 

Figure 3. VOSviewer item density visualization  
Source: VOSviewer output 

 

The high-density keywords on the map, including digital transformation, management, technology, 

digitalization, innovation and impact, highlight their essential role to this present study and represent 

a frequent debate in the literature. In order to improve data-driven decision-making, support 

sustainable business practices and handle the complex problems of digital transformation in modern 
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company contexts, the keywords, such as model, Industry 4.0, big data, sustainability, challenges, 

outline the strategic significance of using cutting-edge models and technology. Conversely, low-

density keywords, such as implementation, user acceptance, governance, mediating role, represent 

niche but relevant topics, nuancing the aspects of the broader digitalization process. Although they 

are less commonly covered in the literature than the more general subjects of digital transformation 

and innovation, these words are essential for the actual implementation of digital technology and user 

adaption. 

Similarly to the item density map, the visualization of cluster density shows independently each 

cluster item's density. This kind of map is very helpful to gain an idea of how items are assigned to 

clusters and how clusters of items are connected to one another. Every cluster is represented by a 

different colour and the density of items inside each cluster is shown by the colour's intensity. 

Examining the importance and influence of various clusters within a study subject is made simple 

using this graphical technique (van Eck & Waltman, 2010, 2023). 

 

 

Figure 4. VOSviewer cluster density visualization  
Source: VOSviewer output 

 

 

Research on digital transformation and management is broad and diverse, as the cluster density 

visualization in Figure 4 shows. Along with high-density regions signifying important research efforts 

and important issues of interest, the red, green, blue, yellow, and purple clusters each reflect unique 

but related themes. This visualization serves as a valuable tool for identifying core areas of focus and 

emerging trends within the field of the relation between digital transformation and management 

practices, thereby highlighting the dynamic interplay between different aspects of these two concepts. 
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5. CONCLUSIONS 

 

Digitalization has proven to be a critical element in transforming business management practices. 

This study underscores the importance of digital technologies in enhancing operational performance, 

reducing costs and fostering sustainable development. By analysing recent literature using 

VOSviewer, there were identified five primary clusters that highlight key themes and trends in this 

field. The internet and information technology facilitate digital transformation. The significance of 

technology, information, and transformation in contemporary business environments is highlighted 

by the necessity of managing knowledge and social media effectively to leverage digital initiatives 

within firms. This illustrates how innovation and strategic alignment may be promoted by digital tools 

and platforms. 

Digital transformation within supply chains and its associated challenges are crucial for optimizing 

operations and achieving sustainability. In this process, the integration of big data analytics and 

Internet of Things with Industry 4.0 principles is essential. This significantly advances business 

practices by enabling more precise and data-driven decision-making, streamlining operations and 

driving technological advancement. Particularly, Industry 4.0 technologies, such as big data analytics 

and Internet of Things, allow companies to predict market trends and consumer behaviors, as well as 

to enable real-time data collection and analysis. This combined power of digital tools not only makes 

processes more efficient but also strengthens the capacity of businesses to adapt quickly to market 

changes, resulting in increased productivity and a stronger competitive edge. The demand for digital 

technology has increased because of the COVID-19 pandemic, which has highlighted the importance 

of management and organized approaches in efficiently addressing new difficulties. 

While digitalization offers many advantages, it is important to recognize the potential challenges and 

limitations that come with digital transformation. The implementation of advanced technologies can 

involve significant costs such as acquisition of necessary equipment (hardware) and software, 

employees’ training for new system integration. As organizations increasingly rely on complex digital 

solutions, the risks associated with cybersecurity and data protection increase. These vulnerabilities, 

namely security gaps, can lead to cyberattacks, confidentiality breaches and other incidents that may 

severely impact operations and reputation. Moreover, employee and management reluctance to 

change presents additional challenges as does the integration of new technologies with current 

systems. A more balanced perspective on digital transformation within businesses practices that 

emphasizes both the potential opportunities and the risks involved can be achieved by addressing 

these barriers. 

This study emphasizes the importance of digitalization for modern business management. 

Incorporating cutting-edge digital technologies not only improves performance now but also opens 

the door for future growth and innovation. Embracing digital transformation is critical for achieving 

sustainable business practices and addressing complex challenges in today’s rapidly evolving 

business environment. Future research should continue to explore these themes to support data-driven 

decision-making and the effective implementation of digital strategies, as well as how challenges 

associated with advanced technologies implementation can be effectively managed to facilitate a 

smoother and more secure transition to digital transformation. 
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