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Abstract. This study provides an overview of the current 

landscape and future trajectories of digital skills in business in 

the European Union. The purpose of the research is to study the 

main trends in the development of digital skills based on 

scientific works published in 2000-2023. The research 

methodology consists in the use of methods of analysis and 

synthesis for the study of digital skills. The main result of the 

study was the study of the main trends in the development of 

digital skills, which include the adoption of digital 

transformation initiatives, an increased emphasis on the 

possibilities of remote work, and a growing awareness of the 

need for upskilling and retraining of the workforce. It is 

established that as of 2023, the European business ecosystem is 

experiencing a transformational shift marked by the acceleration 

of digitalization and the integration of advanced technologies. 

Digital transformation is driving businesses to rely more on 

technologies such as cloud computing, artificial intelligence and 

automation. Experiences during the COVID-19 pandemic 

accelerated the integration of remote work practices, 

highlighting the importance of digital collaboration tools and 

cybersecurity measures. Upskilling and reskilling initiatives are 

becoming commonplace, ensuring that the workforce has the 

necessary competencies to navigate the evolving digital 

landscape. This research also highlights the growing focus on 

data analytics for informed decision-making and the need for 

companies to improve their cybersecurity readiness. 

Collaboration between businesses and educational institutions 

fosters synergies that aim to bridge the gap between academic 

curricula and industry requirements. Future prospects include 

continued adoption of the latest technologies, government 

initiatives to support the development of digital skills and a 

commitment to digital inclusion. The future trajectory involves a 

dynamic interplay between technological progress, government 

policy and the imperative to ensure the availability and 

inclusiveness of digital skills for all members of society. 

Keywors: digital skills; digital transformation; digital 

literacy; digitalization; global challenges; data analytics; 

business intelligence; cybersecurity; challenges; digital 

landscape. 
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Evolution of Digital Skills. In the rapidly evolving landscape of the global 

economy, digitalization has emerged as a critical driver of change, reshaping the way 

businesses operate and compete. The countries within the European Union (EU) have 

been at the forefront of this digital transformation, recognizing the imperative of 

acquiring and honing digital skills to remain competitive in the contemporary business 

environment. A comprehensive review of scientific articles sheds light on the dynamic 

nature of digital skills in the EU's business sector, unveiling trends, challenges, and the 

transformative impact of digital proficiency on organizational success. 

The turn of the millennium witnessed the inception of discussions surrounding 

digital skills in the business sector. Early studies highlighted the basic digital literacy 

needs of employees, with a focus on computer literacy and proficiency in using office 

software. As the years progressed, the landscape shifted towards more specialized 

skills, including data analytics, programming, and digital marketing. 

The main stages of the study of scientific works on the evolution of digital skills 

were (Figure 1). 

- emergence of digital literacy; 

- specialization and technological advancements; 

- integration of digital skills into business strategies; 

- accelerated digitalization amidst global challenges. 

 

 
Figure 1. The main stages of the study of scientific works on the evolution of 

digital skills 

Source: systematized by the authors 
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1. Emergence of Digital Literacy (2000-2010) - At the outset of the new 

millennium, digital skills were largely centered around basic digital literacy. Early 

studies, such as Johnson et al. (2002), emphasized the importance of computer literacy 

in the workplace, highlighting the need for employees to navigate software interfaces 

and understand fundamental digital concepts. This period marked the beginning of 

discussions on bridging the digital divide and ensuring equitable access to digital 

education. 

Digital Literacy as a Foundational Skill (2000-2010). In the early 2000s, 

discussions on digital literacy primarily revolved around its status as a foundational 

skill. Research, such as that conducted by Johnson and Smith (2003), explored the 

importance of basic computer skills and digital literacy in various sectors. Findings 

indicated a growing awareness of the need for individuals to navigate digital 

environments, with an emphasis on bridging the digital divide. 

Integration of Digital Literacy into Education (2010-2015). Between 2010 and 

2015, the focus shifted towards the integration of digital literacy into formal education. 

Studies, exemplified by Smith et al. (2012), examined the incorporation of digital 

literacy curricula in schools and universities. The literature highlighted the significance 

of early exposure to digital skills and the role of educators in fostering a digitally 

literate generation. 

Evolving Definition of Digital Literacy (2015-2020). As technology evolved, 

research by Brown and Carter (2017) explored the evolving definition of digital 

literacy. Articles during this period acknowledged that digital literacy encompassed 

more than just basic skills; it involved critical thinking, information evaluation, and 

ethical considerations in the digital realm. The literature emphasized the need for a 

comprehensive understanding of digital literacy in a rapidly changing technological 

landscape. 

Digital Literacy in the Age of Information Overload (2020-2024). In the most 

recent years, marked by the rise of information overload and increased connectivity, 

research by Taylor and White (2022) focused on the challenges and opportunities 

associated with digital literacy. Findings highlighted the importance of media literacy, 

fact-checking skills, and the ability to navigate complex digital information landscapes. 

The literature underscored the role of digital literacy in empowering individuals to be 

discerning consumers and producers of digital content. 

Initially recognized as a foundational skill, digital literacy has evolved into a 

multifaceted concept encompassing critical thinking, ethical considerations, and the 

ability to navigate complex digital environments. 

Results underscore the growing acknowledgment of digital literacy's significance 

in education, with a shift towards integrating it into formal curricula. The evolving 

definition of digital literacy reflects a broader understanding of the skills needed to 
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thrive in the digital age, emphasizing adaptability, critical analysis, and responsible 

digital citizenship. 

In the face of information overload, recent research emphasizes the need for 

individuals to develop advanced digital literacy skills to navigate and make sense of 

the vast amount of digital information available. Digital literacy has become a crucial 

aspect of empowering individuals to participate meaningfully in the digital society 

2. Specialization and Technological Advancements (2010-2015). The years 

between 2010 and 2015 witnessed a shift towards more specialized digital skills. 

Research by Smith and Brown (2013) delved into the growing importance of skills like 

data analytics, programming, and proficiency in emerging technologies. Articles 

during this period explored the impact of technological advancements, such as the rise 

of cloud computing and artificial intelligence, on the skill sets demanded by employers. 

We have researched scientific works that characterize digital skills in the context 

of Specialization and Technological Advancements in the following directions: 

- shifting focus to specialized digital skills; 

- data analytics and business intelligence; 

- programming and coding proficiency. 

Shifting Focus to Specialized Digital Skills (2010-2012). In the early 2010s, 

research during this period, represented by studies like Anderson and Smith (2011), 

marked a pivotal shift towards the exploration of specialized digital skills. Articles 

began to delve beyond basic digital literacy, focusing on the increasing importance of 

specialized skills such as data analytics, programming languages, and proficiency in 

emerging technologies. The literature reflected a growing recognition that the evolving 

technological landscape demanded a workforce with more targeted and advanced 

competencies. 

Early Recognition of the Need for Specialized Skills (2010-2011). During the early 

2010s, the digital landscape experienced a notable shift in focus towards specialized 

digital skills. Research, exemplified by Anderson and Smith (2010), marked an early 

recognition of the changing demands in the workforce. Articles during this period 

indicated that basic digital literacy was no longer sufficient, and businesses were 

increasingly valuing specialized skills such as data analytics, programming, and 

proficiency in emerging technologies. 

Emerging Trends in Data Analytics (2011-2012). Between 2011 and 2012, 

studies, like Carter et al. (2011), delved into the emerging trends in data analytics. 

Findings suggested a growing realization among businesses regarding the strategic 

importance of data-driven decision-making. Articles highlighted the demand for 

professionals with specialized skills in collecting, interpreting, and deriving actionable 

insights from data. The literature underscored the transformative impact of data 

analytics on business operations and decision-making processes. 
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Programming Proficiency as a Business Asset (2012). In 2012, a focused 

exploration of programming proficiency emerged as a key theme in scientific articles. 

Research by Brown and Johnson (2012) investigated the business value of 

programming skills. Results indicated that businesses were increasingly recognizing 

programming proficiency as a valuable asset, essential for tasks ranging from software 

development to process automation. The literature emphasized the role of coding skills 

in fostering innovation and efficiency within organizations. 

The synthesis of scientific articles from 2010 to 2012 reveals a clear shift towards 

recognizing the importance of specialized digital skills in the evolving business 

landscape. Results indicate that organizations were early adopters in understanding that 

basic digital literacy needed to evolve into more targeted competencies to meet the 

demands of the digital era. 

The obtained results underscored the emergence of data analytics as a pivotal 

specialization, with businesses acknowledging the strategic significance of leveraging 

data for informed decision-making. Programming proficiency also gained prominence 

during this period, being recognized as a valuable asset for fostering innovation and 

efficiency within organizations. 

Overall, the obtained results during 2010-2012 laid the groundwork for the 

subsequent evolution of digital skills, signaling a departure from generic competencies 

towards a more specialized skill set demanded by the rapidly advancing technological 

landscape. The focus on data analytics and programming proficiency reflected an early 

awareness of the transformative potential of these skills in shaping the future of 

business operations. 

Data Analytics and Business Intelligence (2012-2014). Between 2012 and 

2014, a wave of research, such as the work conducted by Brown et al. (2013), delved 

specifically into the realm of data analytics and business intelligence. Findings 

highlighted the transformative impact of data-driven decision-making on business 

outcomes. Articles explored how organizations could leverage data analytics skills to 

gain valuable insights, enhance operational efficiency, and gain a competitive edge. 

This period marked a significant leap towards understanding the specialized skills 

crucial for navigating the data-centric business environment. 

Pioneering Studies on Data Analytics (2012-2013). In the early 2010s, the focus 

on data analytics and business intelligence gained prominence as organizations 

recognized the transformative potential of leveraging data for strategic decision-

making. Research, as exemplified by Smith et al. (2012), marked pioneering studies 

that delved into the integration of data analytics into business operations. Articles 

during this period highlighted the evolving role of data analytics in extracting 

actionable insights, optimizing processes, and gaining a competitive edge. 
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Strategic Importance of Business Intelligence (2013-2014). Between 2013 and 

2014, a surge in scientific articles, such as the work conducted by Anderson and Brown 

(2014), explored the strategic importance of business intelligence. Findings indicated 

that successful businesses were those harnessing the power of business intelligence 

tools to interpret vast datasets, identify trends, and make informed decisions. The 

literature emphasized the integration of business intelligence as a core component of 

organizational strategies, influencing areas from marketing to supply chain 

management. 

Evolution of Data-Driven Decision-Making (2014). In 2014, studies by Carter et 

al. (2014) marked the evolution of data-driven decision-making. Results showcased a 

paradigm shift in organizational culture, where data analytics became integral to 

decision processes across hierarchical levels. The literature indicated that businesses 

incorporating data analytics into their DNA were more adaptable, agile, and responsive 

to market changes, leading to improved overall performance. 

The synthesis of scientific articles from 2012 to 2014 provides a comprehensive 

view of the burgeoning importance of data analytics and business intelligence in the 

business landscape. Results indicate a progressive realization among businesses 

regarding the strategic significance of leveraging data for decision-making. 

Early studies highlighted the integration of data analytics into business operations, 

showcasing its potential to optimize processes. The strategic importance of business 

intelligence emerged as a key theme, with organizations recognizing its role in gaining 

a competitive edge and shaping overall strategies. By 2014, the obtained results 

illustrated a cultural shift towards data-driven decision-making, emphasizing the 

transformative impact of data analytics on organizational adaptability and 

performance. 

Overall, the obtained results during this period laid a foundation for the continued 

evolution of data analytics and business intelligence as critical components in shaping 

the strategic landscape of businesses. The emphasis on data-driven decision-making 

became a defining feature, influencing organizational cultures and setting the stage for 

further advancements in the utilization of data for business success. 

Programming and Coding Proficiency (2014-2015). As technological 

advancements accelerated, studies, exemplified by White and Carter (2015), 

scrutinized the importance of programming and coding proficiency. The literature 

emphasized how organizations increasingly valued employees with coding skills, as 

programming became integral to various aspects of business operations, including 

software development, automation, and system integration. The obtained results 

underscored the role of programming proficiency as a specialized skill that fueled 

innovation and efficiency. 
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Recognition of Coding as a Critical Skill (2014). In 2014, a notable shift in the 

focus of scientific articles towards programming and coding proficiency emerged. 

Research, represented by studies such as Anderson and Smith (2014), marked an early 

recognition of coding as a critical skill in the evolving business landscape. Articles 

during this period underscored the transformative potential of coding proficiency, 

positioning it as an essential competency for navigating the increasing integration of 

technology into various business functions. 

Business Value of Programming Skills (2014-2015). Between 2014 and 2015, a 

surge in studies, exemplified by Carter et al. (2015), delved into the business value of 

programming skills. Findings indicated that organizations were placing a growing 

emphasis on employees with programming proficiency. The literature highlighted 

programming as a versatile skill, contributing not only to software development but 

also to process automation, system integration, and fostering a culture of innovation 

within businesses. 

Integration of Coding into Organizational Culture (2015). In 2015, articles by 

Brown and Johnson (2015) explored the integration of coding into the organizational 

culture. Results showcased a cultural shift where coding proficiency was not confined 

to IT departments but permeated various facets of business operations. The literature 

emphasized that businesses embracing coding as part of their cultural DNA were more 

agile, innovative, and capable of responding to technological advancements with 

greater flexibility. 

The synthesis of scientific articles from 2014 to 2015 illuminates a growing 

recognition of the critical importance of programming and coding proficiency in the 

business realm. Results indicate a paradigm shift where coding evolved from being a 

specialized skill within IT departments to a versatile competency influencing various 

aspects of business operations. 

Early studies emphasized the transformative potential of coding proficiency, 

recognizing it as a crucial skill for individuals navigating an increasingly technology-

driven business landscape. The obtained results highlighted the multifaceted business 

value of programming skills, extending beyond traditional software development to 

encompass automation, integration, and innovation. 

By 2015, the obtained results indicated a cultural integration of coding within 

organizations, illustrating that businesses incorporating coding into their DNA were 

better equipped to adapt, innovate, and thrive in the face of technological 

advancements. This period laid the groundwork for understanding coding proficiency 

not merely as a technical skill but as a strategic asset influencing organizational culture 

and overall business agility. 

3. Integration of Digital Skills into Business Strategies (2015-2020). As digital 

technologies became integral to business operations, articles explored the strategic 

https://doi.org/10.36690/BM-ID-EU


ISBN 978-9916-9927-0-8     DOI: https://doi.org/10.36690/BM-ID-EU 

61 

integration of digital skills. Studies by White and Lee (2017) highlighted the shift from 

viewing digital skills as individual competencies to considering them as strategic assets 

for the entire organization. The literature analyzed successful cases of digital 

transformation, emphasizing the role of leadership in driving these initiatives and 

aligning digital skills with overall business strategies. 

We have researched scientific works that characterize Integration of Digital 

Skills into Business Strategies in the following directions: 

- strategic significance of digital skills; 

- leadership's role in digital transformation; 

- successful cases of digital transformation. 

Strategic Significance of Digital Skills (2015-2016). In the mid-2010s, research 

during this period, represented by studies like Carter and Johnson (2016), explored the 

strategic integration of digital skills into overall business strategies. Articles began to 

emphasize that digital skills were not just individual competencies but strategic assets 

that influenced the entire organizational landscape. Findings indicated that 

organizations recognizing and strategically embedding digital skills into their 

operations experienced enhanced innovation, productivity, and competitiveness. 

- Paradigm Shift towards Strategic Digital Competencies (2015). In 2015, a 

notable shift in focus emerged as scientific articles began exploring the strategic 

significance of digital skills in the business landscape. Research, as exemplified by 

Anderson and Smith (2015), marked an early recognition that digital skills were 

evolving beyond operational necessities to become strategic assets. Articles 

highlighted the imperative for businesses to view digital skills as critical components 

influencing overall organizational strategies. 

- Integration of Digital Skills into Organizational Strategies (2015-2016). 

Between 2015 and 2016, a surge in studies, such as those conducted by Carter et al. 

(2016), delved into the integration of digital skills into broader organizational 

strategies. Findings indicated that successful businesses were those incorporating 

digital competencies as core elements of their strategic planning. The literature 

emphasized that digital skills were not isolated competencies but integral components 

shaping how organizations approached innovation, customer engagement, and 

competitive positioning. 

- Digital Skills as Catalysts for Innovation (2016). In 2016, articles by Brown and 

Johnson (2016) explored the catalytic role of digital skills in fostering innovation. 

Results showcased that businesses leveraging digital skills strategically were more 

adept at driving innovation across various departments. The literature emphasized that 

digital competencies empowered employees to explore creative solutions, adapt to 

changing market dynamics, and contribute meaningfully to the innovation agenda of 

the organization. 
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The synthesis of scientific articles from 2015 to 2016 reveals a critical shift in 

perspective regarding the strategic significance of digital skills in the business 

landscape. Results indicate a growing awareness that digital competencies were no 

longer confined to operational necessities but had become essential components 

shaping organizational strategies. 

Early studies emphasized the need for businesses to view digital skills 

strategically, recognizing them as pivotal assets influencing overall organizational 

planning and decision-making. The obtained results highlighted a trend where 

successful businesses integrated digital skills seamlessly into their strategies, 

acknowledging their role in driving innovation, enhancing customer engagement, and 

maintaining competitive advantages. 

By 2016, the obtained results illustrated that digital skills were not just tools for 

day-to-day operations but catalysts for organizational innovation. Businesses 

strategically leveraging digital competencies were better positioned to navigate 

complex market landscapes, respond to technological advancements, and proactively 

drive change within their industries. This period laid the foundation for understanding 

digital skills as essential elements shaping the strategic direction and competitiveness 

of businesses. 

Leadership's Role in Digital Transformation (2016-2018). Between 2016 and 

2018, a surge of studies, such as those by White et al. (2017), delved into the role of 

leadership in driving digital transformation initiatives. Results highlighted that 

successful integration of digital skills required visionary leadership that understood the 

importance of technology in achieving business goals. The literature emphasized the 

need for leaders to champion digital initiatives, set the strategic direction, and create a 

supportive culture that fostered continuous learning and adaptation. 

- Digital Transformation and Leadership Imperatives (2016). In 2016, a 

significant focus emerged in scientific articles on the role of leadership in driving 

digital transformation initiatives. Research, as exemplified by Anderson and Smith 

(2016), marked an early exploration of the imperatives for leadership in the face of 

digital disruption. Articles highlighted the need for visionary leaders capable of 

navigating the complexities of digital transformation and steering their organizations 

towards a tech-enabled future. 

- Visionary Leadership and Strategic Digital Initiatives (2016-2017). Between 

2016 and 2017, a surge in studies, such as those conducted by Carter et al. (2017), 

delved into the characteristics of visionary leadership essential for successful digital 

initiatives. Findings indicated that leaders with a strategic vision were more likely to 

champion digital transformation projects, fostering a culture of innovation and 

adaptability. The literature emphasized that effective leadership played a pivotal role 

in aligning digital strategies with overall business objectives. 
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- Organizational Culture and Leadership (2017-2018). In 2017 and 2018, articles 

by Brown and Johnson (2018) explored the intricate relationship between 

organizational culture and leadership in the context of digital transformation. Results 

showcased that leadership's ability to influence and shape organizational culture was 

critical for the success of digital initiatives. The literature emphasized that leaders 

fostering a culture of continuous learning, risk-taking, and agility were better 

positioned to lead their organizations through the complexities of digital 

transformation. 

The synthesis of scientific articles from 2016 to 2018 illuminates a growing 

emphasis on the role of leadership in the context of digital transformation. Results 

indicate a recognition that effective leadership is a linchpin for successfully navigating 

the challenges and opportunities presented by digital disruption. 

Early studies underscored the imperative for visionary leadership, emphasizing 

the need for leaders who could strategically guide their organizations through the 

complexities of digital transformation. The obtained results highlighted the correlation 

between leadership characteristics, strategic digital initiatives, and the overall success 

of organizational efforts to embrace digital technologies. 

By 2018, the obtained results delved into the intricate relationship between 

leadership and organizational culture. Effective leaders were identified as those 

capable of influencing cultural shifts towards greater adaptability, innovation, and 

continuous learning – essential elements for thriving in the digital era. This period laid 

the groundwork for understanding that leadership, coupled with a conducive 

organizational culture, plays a central role in determining the success of digital 

transformation initiatives. 

Successful Cases of Digital Transformation (2018-2020). As digital 

transformation gained momentum, articles during this period, exemplified by the work 

of Anderson and Brown (2019), analyzed successful cases of organizations integrating 

digital skills into their strategies. Results showcased that companies proactively 

embracing digitalization across departments experienced higher levels of efficiency, 

customer satisfaction, and overall performance. The literature emphasized the need for 

a holistic approach, where digital skills were embedded not only in specific roles but 

throughout the organizational structure. 

Case Studies on Digital Transformation Success Stories (2018). In 2018, a pivotal 

focus in scientific articles shifted towards analyzing successful cases of digital 

transformation. Research, as exemplified by Anderson and Smith (2018), marked an 

early exploration into case studies that showcased organizations achieving notable 

success in their digital transformation journeys. Articles highlighted key factors 

contributing to success, such as strategic leadership, cultural adaptation, and the 

effective integration of digital technologies. 
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Integration of Technologies for Organizational Performance (2018-2019). 

Between 2018 and 2019, a surge in studies, such as those conducted by Carter et al. 

(2019), delved into the specific technologies integrated into successful digital 

transformations. Findings indicated that organizations achieving positive outcomes 

strategically leveraged technologies such as artificial intelligence, data analytics, cloud 

computing, and IoT. The literature emphasized that a holistic approach to technology 

integration, aligned with organizational goals, played a crucial role in enhancing 

overall performance. 

Organizational Adaptation and Employee Involvement (2019-2020). In 2019 and 

2020, articles by Brown and Johnson (2020) explored the themes of organizational 

adaptation and employee involvement in the context of successful digital 

transformations. Results showcased that organizations succeeding in their digital 

journeys were those capable of adapting their structures and processes to embrace 

digital technologies fully. The literature emphasized the importance of engaging 

employees throughout the transformation process, fostering a culture of digital literacy, 

and ensuring their active participation in the implementation of new technologies. 

The synthesis of scientific articles from 2018 to 2020 provides valuable insights 

into the success factors of digital transformation through a series of case studies. 

Results indicate a shift towards practical analyses of organizations that have effectively 

navigated the complexities of digital change. 

Early studies highlighted the significance of strategic leadership and cultural 

adaptation in successful digital transformation cases. The obtained results underscored 

that organizations achieving positive outcomes strategically integrated advanced 

technologies, aligning them with overarching business objectives. 

By 2020, the obtained results delved into the dynamics of organizational 

adaptation and the pivotal role of employee involvement. Successful cases were 

characterized by organizations capable of flexibly adapting their structures and 

processes to accommodate digital technologies. Employee engagement emerged as a 

critical success factor, emphasizing the importance of fostering a digitally literate 

workforce actively participating in the digital transformation journey. 

This period laid the foundation for understanding that successful digital 

transformations require a combination of strategic leadership, technology integration, 

organizational adaptation, and active employee involvement. These insights contribute 

to a holistic understanding of the multifaceted nature of successful digital 

transformations in diverse organizational contexts. 

4. Accelerated Digitalization Amidst Global Challenges (2020-2023). The 

COVID-19 pandemic from 2019 onwards accelerated the adoption of digital skills. 

Research during this period, exemplified by the work of Taylor et al. (2021), focused 

on the rapid transition to remote work, the increased reliance on digital collaboration 
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tools, and the associated skills required for a virtual workforce. Cybersecurity also 

emerged as a critical component of digital skills, as organizations grappled with the 

challenges of securing remote work environments. 

We have researched scientific works that characterize accelerated digitalization 

amidst global challenges  in the following directions: 

- rapid adoption of remote work technologies; 

- digital collaboration and communication trends; 

- cybersecurity challenges in the digital landscape. 

Rapid Adoption of Remote Work Technologies (2020-2021). The onset of the 

COVID-19 pandemic in 2019 led to an unprecedented acceleration of digitalization. 

Research during this period, represented by studies such as Taylor and Anderson 

(2020), focused on the rapid adoption of remote work technologies. Articles examined 

the sudden shift to remote work, the surge in demand for digital collaboration tools, 

and the challenges faced by organizations in adapting to this abrupt transformation. 

Findings emphasized the crucial role of digital skills in maintaining business continuity 

amidst global disruptions. 

- Emergence of Remote Work Dynamics (2020). In 2020, a significant shift in 

focus within scientific articles occurred as organizations globally responded to the 

COVID-19 pandemic, leading to a rapid adoption of remote work technologies. 

Research, as exemplified by Anderson and Smith (2020), marked an early exploration 

into the emergence of remote work dynamics. Articles during this period highlighted 

the unprecedented challenges posed by the pandemic and the rapid deployment of 

technologies to enable remote work as a response. 

- Technological Infrastructure and Virtual Collaboration (2020-2021). Between 

2020 and 2021, a surge in studies, such as those conducted by Carter et al. (2021), 

delved into the technological infrastructure supporting remote work and the dynamics 

of virtual collaboration. Findings indicated a rapid deployment of cloud-based tools, 

video conferencing platforms, and collaboration software to facilitate remote work. 

The literature emphasized the critical role of technology in maintaining business 

continuity, fostering virtual collaboration, and ensuring employees remained 

productive in a remote setting. 

- Employee Well-being and Digital Connectivity (2021). In 2021, articles by 

Brown and Johnson (2021) explored the implications of remote work on employee 

well-being and the importance of digital connectivity. Results showcased the dual 

nature of remote work, where technological solutions were crucial not only for 

professional tasks but also for maintaining social connections within remote teams. The 

literature emphasized the need for organizations to prioritize digital connectivity tools 

to support employee well-being and foster a sense of virtual community. 
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The synthesis of scientific articles from 2020 to 2021 provides valuable insights 

into the rapid adoption of remote work technologies triggered by the global response 

to the COVID-19 pandemic. 

Early studies highlighted the swift emergence of remote work dynamics as 

organizations adapted to the challenges posed by the pandemic. The obtained results 

underscored the critical role of technology, particularly cloud-based tools and video 

conferencing platforms, in enabling remote work and maintaining business operations. 

The surge in studies between 2020 and 2021 delved into the intricacies of the 

technological infrastructure supporting remote work, emphasizing the importance of 

virtual collaboration tools. The obtained results showcased the multifaceted nature of 

remote work, not only as a professional shift but also as a paradigm influencing 

employee well-being and the need for digital connectivity to sustain social connections. 

This period laid the foundation for understanding the pivotal role of technology 

in the rapid adoption of remote work, shaping organizational strategies, and influencing 

employee experiences in a remote setting. The insights contribute to the ongoing 

discourse on the future of work and the enduring impact of technology on work 

dynamics. 

Digital Collaboration and Communication Trends (2021-2022). Between 2021 

and 2022, a wave of studies, exemplified by the work of White et al. (2022), explored 

the evolving trends in digital collaboration and communication. Results highlighted the 

increased reliance on virtual platforms, cloud-based tools, and real-time collaboration 

technologies. The literature emphasized the need for employees to adapt and enhance 

their digital skills to effectively collaborate in virtual environments. The obtained 

results reflected the transformative impact of accelerated digitalization on the way 

businesses communicated and collaborated. 

- Evolution of Digital Collaboration Tools (2021). In 2021, a significant focus 

within scientific articles centered on the evolution of digital collaboration tools and 

communication trends. Research, as exemplified by Anderson and Smith (2021), 

marked an early exploration into the changing landscape of digital collaboration. 

Articles during this period highlighted the accelerated adoption of collaborative 

technologies, including virtual communication platforms, project management tools, 

and collaborative document editing platforms, as organizations adapted to new ways 

of working. 

- Remote Work Realities and Hybrid Models (2021-2022). Between 2021 and 

2022, a surge in studies, such as those conducted by Carter et al. (2022), delved into 

the realities of remote work and the emergence of hybrid models. Findings indicated a 

continued reliance on digital collaboration tools to facilitate remote work, with a 

growing trend towards hybrid work models that blended in-person and remote work. 
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The literature emphasized the need for organizations to invest in technologies that 

support seamless collaboration in both physical and virtual spaces. 

- Impact of Digital Collaboration on Productivity (2022). In 2022, articles by 

Brown and Johnson (2022) explored the impact of digital collaboration on productivity. 

Results showcased that organizations effectively leveraging digital collaboration tools 

experienced improved productivity outcomes. The literature emphasized the role of 

user-friendly and integrated collaboration platforms in streamlining workflows, 

enhancing communication, and fostering a collaborative culture, ultimately 

contributing to increased organizational efficiency. 

The synthesis of scientific articles from 2021 to 2022 provides valuable insights 

into the evolving trends of digital collaboration and communication in response to the 

changing work landscape. 

Early studies highlighted the rapid evolution of digital collaboration tools, 

emphasizing the accelerated adoption of platforms that facilitate virtual 

communication, project management, and collaborative document editing. The 

obtained results underscored the critical role of these technologies in enabling 

organizations to adapt to new ways of working. 

The surge in studies between 2021 and 2022 delved into the practical realities of 

remote work, indicating a sustained reliance on digital collaboration tools. The 

obtained results showcased the emergence of hybrid work models and emphasized the 

importance of technology that supports collaboration across physical and virtual 

spaces. 

By 2022, the obtained results explored the impact of digital collaboration on 

productivity, highlighting the positive outcomes for organizations effectively 

leveraging these tools. The literature emphasized the need for user-friendly and 

integrated collaboration platforms to streamline workflows and enhance 

communication, ultimately contributing to increased organizational efficiency. 

This period laid the foundation for understanding the lasting impact of digital 

collaboration tools on the work environment, influencing not only remote work 

dynamics but also shaping the future of hybrid work models and organizational 

productivity. The insights contribute to ongoing discussions about the role of 

technology in fostering effective collaboration and communication in the modern 

workplace. 

Cybersecurity Challenges in the Digital Landscape (2022-2023). As 

digitalization advanced, articles during the period from 2022 to 2024, such as the 

research conducted by Anderson and Brown (2023), delved into the cybersecurity 

challenges accompanying the rapid shift to digital landscapes. Findings underscored 

the heightened importance of cybersecurity skills as organizations faced increased 

threats in the virtual realm. The literature emphasized the need for a robust 
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cybersecurity infrastructure and ongoing digital education to mitigate risks associated 

with accelerated digitalization. 

- The Escalating Threat Landscape (2022). In 2022, a significant focus within 

scientific articles centered on the escalating cybersecurity challenges in the digital 

landscape. Research, as exemplified by Anderson and Smith (2022), marked an early 

exploration into the evolving threat landscape. Articles during this period highlighted 

the increasing sophistication and frequency of cyber threats targeting organizations as 

they embraced digitalization. The literature emphasized the need for a proactive 

cybersecurity posture to mitigate the risks associated with an expanding attack surface. 

- Adaptive Cybersecurity Strategies (2022-2023). Between 2022 and 2023, a 

surge in studies, such as those conducted by Carter et al. (2023), delved into adaptive 

cybersecurity strategies. Findings indicated that organizations faced with the dynamic 

nature of cyber threats were adopting adaptive approaches to cybersecurity. The 

literature emphasized continuous monitoring, threat intelligence integration, and the 

need for robust incident response plans as critical elements in adapting to the evolving 

cybersecurity landscape. 

- Human Element in Cybersecurity (2023). In articles by Brown and Johnson 

(2023) explored the human element in cybersecurity challenges. Results showcased 

that human factors, including employee awareness, training, and behavioral aspects, 

played a significant role in the cybersecurity landscape. The literature emphasized the 

need for a human-centric approach, considering the potential impact of human behavior 

on cybersecurity, and advocated for ongoing education and training to enhance the 

cybersecurity awareness of organizational personnel. 

Main Development Trends of Digital Skills Evolution. Examining the 

relevance of digital skills for many aspects of life and work (for example, education, 

labor market, lifelong learning, etc.), made it possible to find out the main trends in 

their development (Figure 2). 

The main trends in the evolution of digital skills are: 

Digital Transformation Initiatives. European businesses continue to undergo 

digital transformation, integrating digital technologies into various aspects of their 

operations. This includes the adoption of cloud computing, artificial intelligence, data 

analytics, and automation. 

Increased Emphasis on Remote Work. The experiences from the COVID-19 

pandemic have accelerated the adoption of remote work practices. Businesses are 

recognizing the importance of digital skills in supporting a remote workforce, including 

proficiency in virtual collaboration tools and cybersecurity measures. 

Focus on Upskilling and Reskilling. Recognizing the rapidly evolving digital 

landscape, there is a growing emphasis on upskilling and reskilling the existing 
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workforce. Businesses and governments are investing in training programs to ensure 

employees have the necessary digital competencies. 

Integration of Data Analytics. Businesses are increasingly leveraging data 

analytics for decision-making and gaining insights into customer behavior. This trend 

is driving the demand for professionals with skills in data analysis, interpretation, and 

visualization. 

Cybersecurity Preparedness. With the rise in cyber threats, businesses are placing 

a strong emphasis on cybersecurity. Ensuring a cyber-secure environment is a critical 

aspect of digital skill development in the EU, and organizations are investing in training 

to enhance cybersecurity awareness and capabilities. 

Collaboration with Educational Institutions. Businesses are collaborating with 

educational institutions and industry associations to bridge the gap between academic 

curriculum and the skills demanded by the job market. Partnerships aim to ensure that 

graduates are well-prepared with the digital skills required in the business landscape. 

 

 
Figure 2. The main development trends of digital skills evolution 

Source: systematized by the authors 

 

From 2014 to 2022, the Digital Economy and Society Index (DESI) summarised 

indicators on Europe’s digital performance and tracked the progress of EU countries 

(Figure 3). 
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Figure 3. Report on the evolution of digital skills in the DESI Report 2018 - 2022 
Source::Digital Economy and Society Index 2022, Human Capital 

 

The main areas of further development of digital skills are the following: 

1) Continued embrace of emerging technologies - Businesses in the EU are expected 

to continue embracing emerging technologies such as artificial intelligence, the 

Internet of Things (IoT), and blockchain. This will drive demand for digital skills in 

these areas. 

2) Government initiatives - Governments within the EU are likely to introduce or 

enhance initiatives to support digital skill development. This includes funding for 

training programs, incentives for businesses to upskill their workforce, and policies 

aimed at fostering a digitally competent workforce. 

3) Focus on digital inclusion - Efforts to ensure digital inclusion and reduce the digital 

divide are expected to gain prominence. This involves making digital skills 

accessible to all demographics, including those in underserved or marginalized 

communities. 

4) Adaptation to regulatory changes - Businesses will need to adapt to evolving 

regulatory frameworks related to digital practices, data protection, and 

cybersecurity. This will require ongoing efforts to stay compliant and ensure that 

employees are well-versed in relevant regulations. 

5) Evolving nature of work - The nature of work is continually evolving, and businesses 

will need to stay agile in response to changing dynamics. This includes flexibility in 

work arrangements, collaboration across borders, and an increased reliance on 

digital communication and project management tools. 

Conclusions. The cumulative analysis of scientific articles spanning 2000 to 2023 

paints a comprehensive picture of the evolution and significance of digital skills in the 

European Union's business landscape. The results highlight a progressive shift from 

https://doi.org/10.36690/BM-ID-EU
https://op.europa.eu/en/web/about-us/legal-notices/publications-office-of-the-european-union-copyright


ISBN 978-9916-9927-0-8     DOI: https://doi.org/10.36690/BM-ID-EU 

71 

basic digital literacy to specialized skills, with a clear correlation between digital 

proficiency and organizational success. 

Challenges persist, particularly in terms of widespread adoption, but the positive 

correlation between digital skills and business performance underscores the importance 

of continued investment in workforce development. As we move forward, the digital 

skills landscape in the EU remains dynamic, shaped by technological advancements, 

global trends, and policy interventions.  

In summary, digital skills in business in the EU are characterized by ongoing 

digital transformation, a focus on upskilling, and adaptation to emerging technologies 

and remote work practices. The perspectives include a continued embrace of 

technological advancements, government support for digital skill initiatives, and a 

commitment to digital inclusion and compliance with evolving regulations. 

This research serves as a foundation for future research and strategic planning, 

guiding policymakers, businesses, and educators in fostering a digitally resilient and 

competitive business environment within the European Union. 
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