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A B S T R A C T 

Objective: The article aims to identify and characterise the most important aspects of the digital transformation 
of entrepreneurship and business as an essential trend in the modern economy and contemporary business. 

Research Design & Methods: The article is a typical narrative and critical literature review that collects, anal-
yses, and critiques the literature on the subject. 

Findings: The article focuses on three issues. Firstly, the concept and scope of technology entrepreneurship and 
new technology-based firms are discussed while indicating selected entrepreneurial mechanisms that are specific 
to this phenomenon. The next part of the article examines the digital competencies that are essential for modern 
business, especially the digitisation of entrepreneurship and business. Thirdly, the article reveals digital transfor-
mation as a change agent in entrepreneurship; as a game-changer, especially in the post-pandemic period. 

Implications & Recommendations: The study is devoted to digital transformation, which has influenced pre-
sent-day entrepreneurship and contemporary business in recent years. Undoubtedly, today, digital transfor-
mation is the challenge of the third decade of the twenty-first century, especially in the post-pandemic period. 

Contribution & Value Added: The article’s added value consists in the updated and synthetic presentation of 
business digitalisation’s most essential aspects and areas. The overview presents the current state of the art 
on digital transformation and its functions. 
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INTRODUCTION 

Digital technologies have always been an accelerator of change in business, economy, social life (Etemad, 
2023a; Tung et al., 2023; Rymarczyk, 2020), and, in particular, entrepreneurship (Galindo-Martín et al., 
2023). Their use, seen as a driver of multidimensional transformations especially in business, affecting all 
aspects of human life, is referred to as digital transformation (Kraus et al., 2021; van der Linden & Łasak, 
2023). The profound and radical transformations under their influence concern not only the technologi-
cal dimension, but also the cultural and social dimensions. Digital transformation is a broad term. It en-
compasses information technology (IT) or wider information and communication technology (ICT), which 
has long been used in business, especially in certain industries (Bharadwaj et al., 2013) and mobile tech-
nologies, cloud computing, Blockchain, big data analytics, internet of things, social media, augmented 
reality (AR), and virtual reality (VR). Undoubtedly, artificial intelligence (AI) (Korzyński et al., 2023; Wach 
et al., 2023b) and evolutionary algorithms (Sieja & Wach, 2019) play increasingly important roles in con-
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temporary business. Moreover, it means integrating this technology into all areas of a company’s 
operations, changing organisational culture, creating a specific ecosystem and influencing external 
actors, such as the demand side. It is therefore characterised by new, generative, malleable, and 
combinatorial attributes, and the emerging overarching digital infrastructure is open and flexible, 
prepared to be used by anyone (Hanelt et al., 2021). 

The topic of digital transformation of entrepreneurship and business has been developing rapidly 
in practice and also in the literature, especially in recent years (Ajide, 2022; Kraus et al., 2023). Based 
on the search records of publications in the Web of Science and Scopus databases, we see that in-
terest in this topic has escalated, especially after 2019 (an increase of 100%). We should link this to 
the conditions resulting from the Covid-19 pandemic; it is, in fact, widely known that the pandemic 
crisis has accelerated the digitalisation of economic and social processes. It is apparent that the 
Covid-19 pandemic forced a change in the functioning of all economic and social actors and high-
lighted the importance of digital transformation as an agent of these changes. 

The article aims to identify and characterise the most important aspects of the digital transformation 
of entrepreneurship and business as an important trend in the modern economy and contemporary busi-
ness. Achieving the objective will also allow us to answer the three research questions: 

RQ1: What is the nature of technological entrepreneurship? 

RQ2: What digital competencies are necessary in the contemporary labour market in the digital era? 

RQ3: Is the COVID-19 pandemic an accelerator of business digital transformation? 

Apart from the introduction and conclusion sections, the central part of this article will be de-
voted to the literature review and technology development. The first section will discuss the impact 
of new technologies on entrepreneurship, which are the most critical determinant of the technol-
ogy-based entrepreneurship phenomenon. The next section will address the competencies changes 
(digital skills, digital literacy). The last section will focus on modelling digital transformation in busi-
ness, especially in the post-pandemic period. 

MATERIAL AND METHODS 

The study used a narrative and critical literature review (Ratten, 2023). It developed a conceptual 
framework based on a literature study and desk research. This conceptual study extracted its research 
questions and a theoretical framework from a survey of the relevant literature and desk research, as 
this topic is still relatively new to economics and international business theory. Jacobson (2021) un-
derscores that ‘digitisation of business and digital transformation have been buzzwords for more than 
a decade, but this terminology is still going strong for a reason.’ We investigated secondary sources 
using the combination of two screening terms: ‘business digitalisation’ (‘digitalisation of business’) and 
‘digital transformation’ (Table 1). Many of these publications provide identical viewpoints, but this ar-
ticle only mentions the most pertinent ones for further research.  

Conceptualization of the key terms used in the article (Table 1) allowed for a thorough understanding 
of the analysed concept before proceeding to the collection and selection of materials that are the basis 
of the researched problem. It was an important part of our initial research work, which helped to avoid 
limitations that could potentially arise in subsequent, more advanced literature studies. In brief, this work 
should be viewed as a conceptual article in which a literature survey and desk research result in the 
formulation of theoretical premises. Regarding the research methodology, this article employs a qualita-
tive study strategy, indirect observation, cause-and-effect analysis, theoretical modelling and synthesis. 
To gain the most beneficial cognitive benefits of the research process, the conduct of scientific research 
had to adhere to a protocol based on predetermined procedures (Babbie, 2012). The investigation was 
multifaceted, serving exploratory, descriptive, analytic, and prescriptive aims (Collis & Hussey, 2009). A 
comprehensive literature review was conducted to conceptualize and operationalize the research en-
deavour. Hence, the primary approach of the study was a literature review with constructive criticisms. 
Fisher’s (2010) five-stage approach for a critical literature evaluation was utilized in this study. This ap-
proach aims to summarise and synthesise the existing body of work on the issue under study and to 
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critique and interpretively analyse it (Wach, 2020). In doing so, we attempted to propose a conceptual 
model of digital entrepreneurship transformation that can serve as a starting point for a broader discus-
sion on the rationale, architecture, and consequences of digital entrepreneurship transformation. 

Table 1. Definitions of basic terms used in this study 

Term Definition Source 

The  b as ic   mean ing   o f   d ig ita l   term s 

Digitisation ‘The technical process of converting analog into digital formats.’ Seibt et al. (2019) 

Digitalisation  
‘The change process of installing digital technologies to reinforce the or-
ganization’s existing value proposition.’ 

Gong and Ribiere 
(2023) 

Digital 

transformation 

‘A fundamental change process of an organization enabled by exploring the 
use of digital technologies to redefine its business models.’ 

Gong and Ribiere 
(2023)  

Contempor ar y  bu s iness   d im ens ion s  o f   d ig ital   term s 

Business 

digitalisation 

(digitalisation 

of business)  

‘The use of digital technologies to change a business model and provide 
new revenue and value-producing opportunities; it is the process of moving 
to a digital business.’ 

Seibt et al. (2019) 

‘Digitalization represents organizations’ increasing reliance on software-
based automation – grounded in data and algorithms – over human exper-
tise and work.’ 

Schildt (2022) 

‘Integration of digital technologies into everyday life by the digitization of 
everything that can be digitized.’ 

Hagberg et al. 
(2016) 

Digital 

transformation 

‘A process where digital technologies create disruptions triggering strategic 
responses from organizations that seek to alter their value creation paths 
while managing the structural changes and organizational barriers that af-
fect the positive and negative outcomes of this process.’ 

Vial (2019) 

‘As the change in an organization’s structure, processes, functions and busi-
ness models due to the adoption of digital technologies (such as the inter-
net of things, artificial intelligence, machine learning, augmented reality, 
in-memory computing).’ 

Cetindamar Koza-
noglu and Abedin 
(2021) 

‘A fundamental change process, enabled by the innovative use of digital 
technologies accompanied by the strategic leverage of key resources and 
capabilities, aiming to radically improve an entity [e.g., an organization, a 
business network, an industry, or society] and redefine its value proposi-
tion for its stakeholders.’ 

Gong and Ribiere 
(2021) 

Source: own elaboration based on the listed authors. 

LITERATURE REVIEW AND THEORY DEVELOPMENT 

Technology-Based Entrepreneurship and Digital Entrepreneurship 

A coherent explanation of the concept of entrepreneurship is impossible due to the large number and 
range of meanings (Wach & Głodowska, 2022; Wach, 2022). According to Shane and Venkataraman 
(2007), the idea of entrepreneurship poses the most significant challenge when trying to develop a theo-
retical framework to study the phenomenon. Cantilon was the first researcher to formally introduce the 
concept of entrepreneurship into the scientific literature in 1755. Cantilon referred to the imbalance be-
tween supply and demand as an opportunity to buy cheap and sell dear, and he called those who could 
recognise such opportunities entrepreneurs (Carlsson et al., 2013). Throughout human history, many as-
sumed that opportunities exist and that entrepreneurs either recognise them (Kirzner, 1979) or encounter 
them (Schumpeter, 1934; 1976). However, Shane and Venkataraman (2000) argue that an entrepreneur 
is a vigilant person who discovers existing opportunities and benefits from them. Timmons (1989, p. 48) 
emphasises that entrepreneurship is a human, creative act that builds something of value from virtually 
nothing. It is the pursuit of opportunity regardless of available resources or lack thereof. It requires vision 
and the passion and commitment to lead others in search of that vision. It also requires a willingness to 
take calculated risks (Wach et al., 2023a; Maciejewski et al., 2023). 
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Technological entrepreneurship (TE) or technology-based entrepreneurship (TBE) means the imple-
mentation and use of technology in a broad sense in entrepreneurial practice and is associated with new 
technology-based firms (NTBFs) (Badzińska, 2016). For two decades since the 1990s, entrepreneurship 
theory has mainly used the term new ventures and international entrepreneurship theory, the term in-
ternational new ventures. New ventures are understood to be new organisations, usually ones that in-
volve risk and include all types of business. In contrast, the last two decades (2010s and 2020s) have seen 
the popularisation of the term start-up, which means a new business that brings a solution to a problem, 
which was not apparent or guaranteed to be successful. It is an innovative business with a unique busi-
ness model resulting in high growth. Thus, a start-up is a particular subset of a new business, but one 
that is innovative and risky. The vast majority of today’s small start-ups function as new technology-based 
companies to grow into very well-known global market leaders (e.g. Uber, Skype, Netflix). 

Bailetti (2012) underscores that technological entrepreneurship is an investment in a technolog-
ically unique venture. This type of entrepreneurship also accumulates and scales up the complexity 
related to scientific progress and knowledge management through the heterogeneous assets of the 
firm to create value for the business. According to Etzkowitz and Zhou (2017), the term technological 
entrepreneurship refers to the creative use of scientific and technical knowledge by an individual or 
group of individuals to create and manage a business and take financial risks with the intention of 
achieving their goals and prospects. Petti (2009) highlights that the concept of technological entre-
preneurship includes four basic sets of activities relating to (i) the creation of new technologies or 
the identification of existing (but previously undeveloped) technologies, (ii) the identification and 
match-making of opportunities arising from the application of these technologies to emerging mar-
ket needs, (iii) the development and application of technologies, and (iv) the creation of enterprises 
or new ventures, which is an inherent feature of entrepreneurship. Technological entrepreneurship, 
or the de facto emergence of technological enterprises, depends on both internal and external fac-
tors (the entrepreneurial ecosystem). Currently, technological entrepreneurship takes place mainly 
in technology industries, including (Głodowska, 2019): 

1. high-tech (HT) industries, 
2. key enabling technologies (KET) industries, which include smart specialisation, mainly in nanotech-

nologies, biotechnology, photonics, and advanced materials, 
3. the broadly defined information technology (IT) industry and, more broadly, the information and 

communication technology (ICT) industry. 

We can assume that several aspects related to entrepreneurial mechanisms are typical for techno-
logical entrepreneurship. Firstly, technology transfer and its use in business. Secondly, entrepreneurial 
characteristics of enterprises. Thirdly, two typical entrepreneurial mechanisms related to (i) market 
opportunities and (ii) the logic of entrepreneurial decision-making. 

The act of transforming an idea or invention into a product or service that generates value for the 
consumer is referred to as innovation (Wach, 2019). Innovation is an essential element of entrepreneur-
ship, regardless of whether the start-up is an established company or a brand-new one (Trimi & Berbegal-
Mirabent, 2012). A crucial aspect of technological entrepreneurship is the commercialisation of scientific 
and technological achievements, i.e. the transfer of these achievements to the market, which involves 
the transfer of technical and organisational knowledge for economic purposes. An essential element in 
the transfer and diffusion of innovations from research centres to firms are innovation intermediaries, 
who undertake various activities in the innovation process, i.e. they diagnose the need for technology, 
purchase technology and new adaptations of technological solutions, process knowledge, broker the 
purchase of technology, legally commercialised knowledge, or technology (Howells, 2006). 

Four prominent researchers in the field of international entrepreneurship (Onetti et al., 2012) per-
ceive that three characteristics of companies determine technological entrepreneurship in a global 
context. Contemporary businesses are characterised by multilocalisation but with a strong globalisa-
tion bias, meaning that expensive technological solutions can be profitable due to their ability to op-
erate globally. Nowadays, more and more companies are using different types of intermediaries, keep-
ing only the key areas of activity for themselves. Hence, there has been room to specialise and play 
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the role of a so-called technology broker for other market players, which is an excellent niche for com-
panies based on new technologies. Finally, the development of technology entrepreneurship is fos-
tered by external and internal relationships, i.e. networking, and thus network-based companies, 
which is a specific entrepreneurial characteristic of them. 

The two classic entrepreneurial mechanisms used in technology entrepreneurship are related to 
market opportunities on the one hand (spotting and exploiting opportunities vs creating opportunities) 
and to the logic of entrepreneurial decision-making on the other hand (causation and effectuation). 

It is well known that there is no entrepreneurship without opportunity (Short et al., 2010). Numerous 
empirical studies show that perceived entrepreneurial window and entrepreneurial opportunity lead to 
better firm performance, because entrepreneurial firms (with higher entrepreneurial orientation) are bet-
ter at recognising, creating, and discovering existing or emerging opportunities (Linton, 2016). Sarasvathy 
et al. (2005) distinguish between three views of entrepreneurial opportunity, namely (i) opportunity 
recognition, (ii) opportunity creation, and (iii) lucky discovery (i.e. accidental opportunity discovery). 

From the perspective of entrepreneurship theory, the decision-making process is considered through 
the concept of effectuation as opposed to causation. Sarasvathy (2001) introduced the effectuation pro-
cess concept into entrepreneurship theory. Effectuation processes use a set of given agents and focus on 
the choice between possible effects that can be created from this set of agents (Sarasvathy, 2001). In other 
words, it is a set of entrepreneurial decision rules that can be applied in situations of uncertainty. In con-
trast, causation processes exploit a given partisan effect and focus on the choice between the means cre-
ating that effect (Sarasvathy, 2001), which in simple terms, describes decision-making using heuristics 
rooted in foresight. This concept equates the entrepreneur with the effectuator (Karri & Goel, 2008). 

According to Pilkova et al. (2022), digitalisation affects the contemporary face of entrepreneurship 
and the everyday practice of entrepreneurship in two different ways. First of all, it introduces new 
perspectives for business start-ups inside the economy, i.e. the digital economy. Secondly, it is about 
modifying and adapting currently used traditional business procedures to new digital business models. 
Antoncic and Prodan (2008) identified a positive and significant relationship between technical corpo-
rate entrepreneurship and organisational success in growth and profitability. Their study was based on 
a sample of 226 companies from Slovenia. Furthermore, there is a positive and strong relationship 
between a company’s number of partnerships and the degree of commitment to corporate technolog-
ical entrepreneurship. As noted by Hauke-Lopes et al. (2022), specific entrepreneurial characteristics 
(such as willingness to learn and self-develop, risk-taking, and trust-building) help minimise barriers 
and enable the same digital platform business model to be copied in a new industry. 

Digital entrepreneurship transformation is a kind of analogy to the definition of digital business 
transformation but taking into account the differences between digital entrepreneurship and digital 
business (Morabito, 2021; Lacarcel & Huete, 2023). Digital entrepreneurship is a relatively new term, 
especially concerning the term digital business (Nambisan, 2017; Fernandes et al., 2022). Thus, the 
digital transformation of entrepreneurship refers to the process of adapting and using digital technol-
ogies and digital strategies to innovate, develop, and succeed in the field of entrepreneurship. This will 
be about creating a digital entrepreneurial mindset, digital entrepreneurial orientation, digital part-
nership and collaboration or data-driven decision-making (Corvello et al., 2022). Meanwhile, digital 
transformation of business refers to the broader adoption of digital technologies and strategies across 
all areas of a business, regardless of its entrepreneurial nature (Table 1). 

Digital Competences in the Era of Industry 4.0. 

The first three industrial revolutions were based on the use of technologies such as mechanisation, 
electricity, and computerisation. Their introduction resulted in significant improvements in the manu-
facturing process and increased productivity. Industry 1.0 was about replacing manual labour with 
steam-powered machines. The essence of Industry 2.0 was mass production using electricity. Industry 
3.0 was based on automation processes created using computer systems. 

Finally, Industry 4.0 is characterised by using a range of modern technologies that integrate people, 
machines, and production systems into a single network. The most important of these technologies 
include cloud computing, the internet of things (IoT), big data, augmented reality (AR), and virtual re-
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ality (VR). The use of cloud computing involves sharing resources stored in large external data centres 
accessible from any device to multiple entities via the Internet. Cloud computing reduces data collec-
tion costs, facilitates access to data, and improves communication efficiency (Rymarczyk, 2020). 

The technology used in Industry 4.0 is also cyber-physical systems based on the internet of things, 
which enable connectivity between the physical and virtual worlds and data collection and analysis. 
These systems offer mechanisms for communication and interaction between devices without human 
intervention. Their application in production and logistics allows for real-time condition monitoring, 
forecasting, remote diagnostics, remote control, and continuous optimisation (Müller, 2019). This en-
ables equipment to operate more efficiently and prevents production system failures. 

Big data are datasets characterised by high volume, variety and velocity, making their management 
beyond the capabilities of traditional software. Their development and use require advanced analytical 
approaches such as data mining and statistical analysis. Today’s global business is characterised by 
data flows in huge volumes, so the effective creation of applicable value from them requires the anal-
ysis of large data sets (Ahi et al., 2022). The use of big data positively influences changes in production 
and improves decision-making processes. It also allows for more efficient coordination of relationships 
within and between companies, thus enhancing the quality of communication between manufacturers 
and customers, both in the sales process and through the individualisation of orders (Glomb, 2020). 

Augmented reality and VR allow for interaction with the created digital world in real-time but 
differ in their reference level to the real world. Augmented reality is a set of technologies that 
superimpose virtual elements on top of the real world, which can support everyday work activities. 
Virtual reality replaces the real world with a fully digitally created environment and can be used as 
a simulation environment for training (Di Pasquale et al., 2021), especially when there is limited 
contact with the real object. The use of augmented and virtual reality in the enterprise leads to 
improved cognitive, problem-solving and decision-making abilities. 

According to Korzyński et al. (2023), some management ideas and concepts that may impact man-
agerial activity at the strategic, functional, and administrative levels must be investigated in the con-
text of generative artificial intelligence (GAI). In the future, robo-advisors such as ChatGPT might be 
very popular in business practice, despite their current limitations.  

However, the Fourth Industrial Revolution cannot be identified solely with the modern techno-
logical solutions applied in the equipment, software, and communication links used. Success in ef-
fectively implementing modern technology depends on the specific personality traits and compe-
tencies of the people who will implement and use Industry 4.0 solutions. Indeed, the essence of the 
Fourth Industrial Revolution is the collaboration of machines with humans in working systems, de-
signed not to replace human abilities and capabilities, but to coexist and help humans be more effi-
cient and effective (Di Pasquale et al., 2021). Therefore, the Fourth Industrial Revolution will result 
in transformations in the functioning of the labour market and priorities in developing human capital 
in terms of specific skills related to new types of human-machine interactions. Implementing Indus-
try 4.0 solutions reduces the need for workers’ competencies related to routine tasks that can be 
automated and taken over by machines. This will increase the efficiency of these processes by mak-
ing them independent of the human factor. Instead, there is a growing demand for the kind of skills 
that cannot be taken over by machines and are related to human creativity, intelligence, and the 
ability to interpret information (Ujwary-Gil & Godlewska-Dzioboń, 2022). Modern workers perform 
their tasks with the support of machines, interact with robots and advanced sensors, use augmented 
and virtual reality, and have the ability to analyse data. 

Effective use of internet of things technologies requires appropriate engineering skills, related 
to application development and operation of digital devices. Large data sets (big data) are of no sig-
nificant value without the knowledge of analytical techniques to make them usable. Thus, only the right 
analytical skills make data a key value for the business and the economy. The ability to use AI tools to 
convert data into useful information is also essential (Glomb, 2020). The potential benefits associated 
with the use of AR and VR can only be realised if the employee has the right competencies to use these 
technologies. These include skills related to the use of new digital interfaces and ways of iterating with 
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holograms and the ability to interpret data provided in real time, make the right decision, and solve 
complex problems quickly (Di Pasquale et al., 2021). 

Workers and employees 4.0 should have confidence in the technology and a high level of ac-
ceptance of its solutions. This is a prerequisite for implementing the Fourth Industrial Revolution in 
the workplace. The key competencies of today’s employees include the ability to act quickly, think 
logically, analyse and interpret data, and use digital tools and technologies to support the automa-
tion of business processes (Almerich et al., 2020; Gorzelny-Dziadkowiec et al., 2022). At the same 
time, they are subject to constant change, which requires employees to continuously learn, im-
prove their qualifications, and acquire new skills. 

Covid-19 as an Accelerator of Digital Transformation 

The significance of digital transformation has acquired a new dimension in light of the Covid-19 pan-
demic, which has fundamentally altered the global community's thinking, behaviour, production, con-
sumption, entrepreneurship, and business practices (Corvello et al., 2022). The pandemic conditions 
enforced a change in the functioning of individuals, organisations, economies, and societies and digital 
technologies played a crucial role in sustaining the continuity of the designated entities. The literature 
highlighted the need for global change in economies, societies, and social sciences a long time ago 
(Toleb, 2008; Banaszyk et al., 2021). The effects of the Covid-19 pandemic intensified thinking about 
the global change in many areas of life and highlighted the importance of digital transformation as an 
agent of such change. Admittedly, the process of digitalisation had been progressing for a long time. 
Negroponte (1995) was the first to use the term, describing the history of the technology’s develop-
ment and making predictions about its future. Long before the Covid-19 pandemic, researchers grew 
interested in the knowledge economy, the digital economy, the information society, and the applica-
tion of digital technologies in business. Although digital transformation was one of the biggest trends 
in business in the pre-pandemic period, in retrospect, its implementation was not very successful. The 
Covid-19 pandemic accelerated these processes and even forced the use of digital technologies in 
many economic and social functioning areas. However, it seems that the most significant change was 
not in the technological progress itself, but in the way we think about technology and its application. 
The change brought about by the Covid-19 pandemic was more about certain mental and cultural ar-
eas than the technologies themselves, resulting in a considerable progression in the digitalisation of 
business activities and beyond. Therefore, the pandemic crisis is a manifestation of the black swan 
theory described by Toleb (2008) and digital transformation is the agent of global change.  

Digital transformation has become very popular in the literature, but many articles emphasise that 
there is no clear position on what this process actually involves and what its effects are (Warner & 
Wäger, 2019; Wessel et al., 2020; Kraus et al., 2021). To provide an insight into this issue in entrepre-
neurship, we propose a three-part model of digital transformation in entrepreneurship, the conceptual 
framework of which is presented in Figure 1. This is not an exhaustive and definitive model, especially 
since digital transformation is a multidimensional and dynamic process. 

In our approach, the digital transformation of entrepreneurship can be described based on three 
components 1) conditions, 2) mechanisms, and 3) effects. The creation of the right conditions, e.g. 
environmental (e.g. micro and macro) conditions, determines the start of the digital entrepreneurial 
transformation. The starting point is the Internet and digital solutions that can be used by companies. 
It is also necessary to create the appropriate infrastructure and legislation to regulate the operation 
and use of these solutions. The digital ecosystem for entrepreneurship has been part of the public 
debate for many years (Etemad, 2023b; Das, 2023). Many countries, especially developed ones, take 
actions to digitise the economy. At the EU level, a process has been undertaken to implement a com-
mon digital policy and a digital single market (Digital Europe, 2020). It is also essential to create the 
conditions for digital transformation within the organisation itself. This concerns the implementation 
of digital solutions offered by the ecosystem and the creation of own initiatives in this area. The second 
component of digital entrepreneurial transformation is defined as mechanisms that take certain 
conditions, and factors (e.g. from the ecosystem) and turn them into tangible results. These mech-
anisms boil down to leveraging a company’s existing resources or creating new ones (Bhandari et 
 



Figure 1. Conceptual framework for the digital transformation of entrepreneurship 

and business in the post-pandemic period 

Source: own elaboration based on Hanelt et al. (2021) and Alekseieva et al. (2021). 
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al., 2023). The use of existing resources is labelled as adaptation, i.e. integration with digital condi-
tions, while the creation of new resources is labelled as innovation. The digital competencies, dy-
namic capabilities, and technological entrepreneurship described above are relevant to digital 
transformation from an entrepreneurial perspective. 

The third component shown in Figure 1 is the digital transformation effects of entrepreneurship. 
These effects are multidimensional (Dutra et al., 2018). In pandemic circumstances, everyone was 
forced to encounter these effects. This includes the spread of remote work and the acceleration of 
automation processes in companies, which has also entailed new forms of organisational manage-
ment. This also applies to production management, for example, through technological innovation 
but not only. Digital transformation enables intelligent production management systems based on 
online communication, visualisation, advanced analysis, and the use of large data sets to make ac-
curate decisions. The demand is also rapidly adapting to or enforcing the changing reality and new 
mobile solutions (Giza & Wilk, 2021). In the literature, the effects of digital transformation are as-
sessed positively, although some risks associated with the process are also indicated (Rymarczyk, 
2021). Digital transformation enables the creation of innovative business models, enhances the abil-
ity to use external knowledge in the organisation and at the same time develops innovation through 
internal knowledge, allows for decision-making conditioned by multiple factors, increases rational-
ity, provides wider networking opportunities, develops channels for information and interaction 
with stakeholders, and merges real and virtual reality (Kraus et al., 2021). The Covid-19 pandemic 
has highlighted the need for change that can occur through digital transformation. 

CONCLUSIONS 

In the contemporary world, digitalisation ranks amongst the most significant ongoing transformations 
in business (Hagber & Jonsson, 2022). Business digitalisation or digital transformation of business will 
get more and more impact. The younger generation is more technologically optimistic than older man-
agers and entrepreneurs (Venkatesh et al., 2003), so optimism will be a more relevant driver of the 
desire to utilize robo-advisors and to promote digital transformation for younger users. 

Responding to the first research question, we should note that innovation is an immanent fea-
ture of modern start-ups, i.e. mainly new technology-based companies. Technology transfer, tech-
nology commercialisation, and diffusion of innovations play an important role here. Technological 
entrepreneurship is fostered by entrepreneurial characteristics of companies such as their multilo-
cation, the presence of technology brokers, and the operation of networks and relationship build-
ing. Two typical entrepreneurial mechanisms related to market opportunities (spotting and exploit-
ing opportunities vs. creating opportunities) and the logic of entrepreneurial decision-making (cau-
sation and effectuation) are equally important. 

Answering the second research question, it is essential to state that the Fourth Industrial Revolu-
tion both transforms manufacturing technology and business management, affecting the labour mar-
ket and the demands placed on the workforce. Success in the effective implementation of modern 
technology is determined by the specific personality traits and competencies of the people who use 
Industry 4.0 solutions. These include a range of soft skills, such as creative and logical thinking, but also 
digital competencies related to new types of interaction between man and machine. 

Answering the third research question, we may see now that the digitalisation of entrepreneurship 
has been gradually taking place for many years. The pandemic crisis has accelerated this process in 
companies and thus influenced the pace of digital transformation in society. Moreover, it has created 
a certain landscape that encourages digitalisation, innovation, and the incorporation of technology in 
the broadest sense. Entrepreneurial digital transformation can have different dimensions and levels 
depending on whether it is related to processes within the organisation, external relationships, or busi-
ness models. There are many indications that entrepreneurs are attempting to digitise holistically. 

In our study, we take up the topic of digitization, which is an inevitable process affecting every 
sphere of our lives. It has a huge impact on the development of business and entrepreneurship. In fact, 
we may say that today we are witnessing excellent changes that are faster than ever before. It seems 
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that the more we know about these processes and the better we understand them, the more we can 
adapt to them and use them. Our study contributes to the development of literature in the field of 
digital transformation in the face of the Covid-19 pandemic and focuses on technological entrepre-
neurship and digital competencies. Our study can also broaden the practical perspective on the exam-
ined aspects, especially paying attention to the role of the entrepreneurs – along with their mindsets, 
skills, and competencies – which are very important for the development of entrepreneurship. 

The study is not without limitations. This is a conceptual study based on arbitrarily selected mate-
rials, which may result in some risk of subjectivity. Future studies should conduct empirical research 
on the multidimensional influence of digital transformation on business and entrepreneurship. 
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