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Abstract

Digital entrepreneurship learning is an essential approach to equipping students with knowledge and skills for entrepreneurial
behaviour in a digital landscape. This study presents a comprehensive bibliometric analysis of the literature on digital
entrepreneurship learning. A total of 359 articles were initially retrieved from the Scopus database, focusing on publications from
2018 to 2022, and 121 relevant articles were selected for in-depth analysis. References were organized using Mendeley, and
VOSviewer software was employed for the classification and visualization of trends, key themes, and research networks within the
field. This review serves as a foundational resource for future research, highlighting prevalent topics and gaps in digital
entrepreneurship education. By mapping the evolution and focus areas of current studies, this paper provides valuable insights for
educators, researchers, and policymakers to support the development of effective digital entrepreneurship learning frameworks.
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1. INTRODUCTION

Over the past decade, the rapid evolution of technology has accelerated the proliferation of digital
entrepreneurship worldwide (Lamba & Jain, 2022; Abenov et al., 2019). The development of Information
Technology and the internet has changed how we interact, shop and work. In addition, this has also created
new opportunities to become an entrepreneur in the digital age (Olsson & Bernhard, 2021; Solarte et al.,
2021; Laptev & Shaytan, 2022; Li et al., 2023). The presence of digital technology significantly impacts the
economy's growth (Muafi et al.,, 2021; Wang et al., 2024). This is triggered by a combination of
entrepreneurial orientation and digital technology (Sariwulan et al., 2020; Zarrouk et al., 2020) and then gave
birth to a new concept called digital entrepreneurship.

Digital entrepreneurship is an entrepreneurial activity arising from the extensive use of digital technology
to create and deliver service offerings (Chae & Goh, 2020; Kreiterling, 2023). Learning digital
entrepreneurship is an approach to teach the knowledge and skills necessary to start and organize a business
in the digital world (Secundo et al., 2021), which includes strategy (Amjad, 2022), management (Rusgowanto,
2020; Guerrero et al., 2021), and the use of e-commerce platforms (Fan et al., 2021).

In this digital age, technology is important in education, including in entrepreneurial learning (Holzmann et
al., 2018; Attuquayefio et al., 2024). Awareness of digital entrepreneurship learning should be introduced
early so the environment understands entrepreneurship (Rahman et al., 2021). It can begin by introducing
concepts such as digital competence, digital literacy, digital skills, and entrepreneurship (Nufiez-Canal et al.,
2022). Most students learn about digital entrepreneurship in school (Nufez-Canal et al., 2022), so schools
have a responsibility to provide a good learning environment (leading to improved behavior and good
character) (Ratten, 2020) as well as good environmental literacy (Amin et al., 2019).

Learning digital entrepreneurship can increase entrepreneurial intentions in the digital era (Darmanto et
al.,, 2022). Learning digital entrepreneurship enables individuals to be able to start and manage online
businesses (Kraus et al., 2023) as a result of having learned various kinds of knowledge and skills that have
been given before, and can provide access to the necessary resources such as mentors and business networks
(Nurhayati & Lestari, 2022; Fayolle & Gailly, 2015)

Entrepreneurship learning currently applied in digital technology education still needs to be utilized,
especially in entrepreneurial practice (Prastyaningtyas & Arifin, 2019; Susilo et al., 2019; Ha et al., 2024).
Other research states that the ability of teachers to utilize digital technology still needs to be improved
(Manurung et al., 2022) and have yet to develop entrepreneurial competencies (Solarte et al., 2021).
Entrepreneurship is a matter that has an impact on economic life (Mardikaningsih & Putra, 2021; Lyu et al.,
2019). Thus, awareness of digital entrepreneurship learning must be increased immediately (Jaenudin et al.,
2019).

The concept of digital entrepreneurship itself has already been discussed (Browder et al., 2019; Gentile et
al., 2020; Reis et al., 2021). In the existing literature, several concepts relevant to digital entrepreneurship
learning are those of digital learning for educators (Ratten, 2020; Nufiez-Canal et al., 2022), an early concept
for encouraging entrepreneurship (Browder et al., 2019), how digital technologies can be used to reconfigure
the design, delivery of learning processes (Secundo et al., 2021), methods in Entrepreneurship (An et al.,
2018; Guerrero et al., 2021; Kwilinski et al., 2021), digitization and entrepreneurship (Priifer & Priifer, 2020),
strategic and its impact on digital models (Gupta & Bose, 2019; Islam & Can 2024). However, studies that
discuss digital entrepreneurship in education are minimal; until now, there has never been a bibliometric
analysis of the term digital entrepreneurship learning.

1.1.Purpose of study

Based on the abovementioned gaps, this article aims to close the knowledge gap by offering a thorough
bibliometric analysis of the literature about learning digital entrepreneurship. The results will then be
displayed using VOSviewer, followed by a discussion session and findings from library research using
bibliometric analysis that has been done before.
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2. METHOD AND MATERIALS

The method used is bibliometric by summarizing several articles on a particular topic. This method refers
to five stages (Setyaningsih et al., 2018) as seen in figure 1:

Figure 1
Bibliometric analysis of the five-step method
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2.1.Stop keyword searches

A literature search was conducted in May 2023 on "Digital Entrepreneur Learning" using the Scopus
indexing engine. As it is one of the largest published indexers in the world, the Scopus indexing engine was
chosen. The database also covers almost all articles that have been published in international journals in the
world (Busro et al., 2021).

2.2.Initial search results

This search is specific to journals,' title words 'only, and the years '2018-2022". The initial search yielded
359 items. The results are organized in the Research Information System (RIS) format, which contains all the
important article details such as research title, author and co-author names, abstract, keywords, and
references.

2.3.Search results enhancements

Data sorting is done on eligible articles and entered in the Scopus database. This information does not
include proceedings, publications, books, book reviews, and book chapters. So, the total number of articles
obtained is 121 articles. The File is then saved as a CSV file after making the necessary adjustments. Further
data analysis is performed on the resulting CSV file. The application used in this study is called VOSviewer.

2.4.Compiling statistics on initial data

The collected Data is stored in CSV form. The initial stage is to check the article's completeness, such as the
year of publication, volume, number, Page, etc. After that, if the data is not complete, the necessary
information can be added. This data analysis aims to classify articles according to year, source, and publisher.

2.5.Data analysis

This study uses the vosviewer application to perform bibliometric analysis. VOSviewer is used to create and
display bibliometric networks. These networks, which can be created by citations, bibliographic mergers,
joint citations, or relationships between co-authors, can include specific journals, scholars, or publications.
(Effendy et al., 2021).

3. RESULT

The output is checked using the VOSviewer program to identify the most common terms. The number of
frequently repeated keywords is provided to meet the needs of data collection and analysis. To view
bibliometric Maps, use VOSviewer. This software provides three alternative visuals, including network
visualization, overlay visualization, and density visualization, to display bibliometric trends.
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Table 1
Comparison matrix
Metric Data Search Repair Search
Sources Digital Entrepreneurship Learning Digital Entrepreneurship Learning
Year of issue 2018-2022 2018-2022
Documents 359 121
Citation 1802 1221
Citation/year 360,4 244,2
Citation/articles 71,8 24

Using the Scopus search engine, collecting entrepreneurship research metadata with the keyword "Digital
entrepreneurship learning " produced 359 documents. This metadata has never been the subject of research.
To reduce the number of articles to be researched to only 121 (table 1), article metadata was retrieved and
reselected by category, especially completeness of name, extension, year, and publisher. Figure 2 shows the
varying growth in the number of articles containing the keyword over five years, starting in 2018 and ending
in 2022.

Figure 2
Fluctuations In the Number of Publications In 2018-2022
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Figure 2 shows the highest number of publications in 2022, with 42 publications related to "digital
entrepreneurship learning". Followed in 2021 with 24 publications, in 2020 as many as 22, and finally in 2018
as many as 13. Top-ranked for publications related to this "digital entrepreneurship learning" are the
University of Cape Town, Universidade de Beira Interior, Universidade Federal da Paraiba, Financial
University Under the Government of the Russian Federation, Management Development Institute, Gurgaon,
and lastly, the University of Cape Town Graduate School of Business shown in Figure 3 Below has three
publications.

Figure 1
Top ten entries for most publications
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In the tables (tables 2, 3, 4) below are the most relevant contributions to this study. The stage is to take the

121 articles with the highest score (top 10 article citations) results, as shown in Table 2.

Table 2
Top ten cited articles
No Year Of Author Title Journal Citation Publisher
Issue
1. 2020 Ratten V. Coronavirus (Covid-19) Journal of Enterprising 104 Emerald
and the entrepreneurship Communities Group
education community Holdings Ltd.
2. 2019 Browder R.E., The emergence of the Journal of Business 97 Elsevier Inc.
Aldrich H.E., maker movement: Venturing
Bradley S.\W.,  Implications for
entrepreneurship research
3. 2021 SECUNDO G., Threat or opportunity? A Technological 81 Elsevier Inc.
MELE G., case study of the digital- Forecasting and Social
VECCHIO P.D., enabled redesign of Change
ELIA G., entrepreneurship
MARGHERITA  education in the COVID-19
A., NDOU V., emergency
4. 2018 An W., Zhao How Bricolage Drives Journal of Product 77 Blackwell
X., Cao Z.,, Corporate Innovation Publishing Ltd
Zhang J., Liu Entrepreneurship: The Management
H., Roles of  Opportunity
Identification and Learning
Orientation
5. 2022 Nufez-Canal New challenges in higher Technological 50 Elsevier Inc.
M., de Obesso education: A study of the Forecasting and Social
M.D.L.M,, digital competence of Change
Pérez-Rivero educators in Covid times
CA,
6. 2019 Balocco R.,, Lean business models Business Process 50 Emerald
Cavallo A., change processes in digital Management Journal Group
Ghezzi A., entrepreneurship Holdings Ltd.
Berbegal-
Mirabent J.,
7. 2020 Prifer J., Data science for Small Business 39 Springer
Prifer P., entrepreneurship Economics
research: studying
demand dynamics for
entrepreneurial skills in
the Netherlands
8. 2021 Guerrero M., Building universities’ Technovation 37 Elsevier Ltd
Heaton S., intrapreneurial capabilities
Urbano D., in the digital era: The role
and impacts of Massive
Open Online  Courses
(MOOCs)
9. 2019 Gupta G., Strategic learning for Technological 34 Elsevier Inc.
Bose |, digital market pioneering: Forecasting and Social
Examining the Change
transformation of
Wishberry's crowdfunding
model
10 2021 Kwilinski  A., Information support of the International Journal 31 Allied
Litvin V., entrepreneurship model of Entrepreneurship Business
Kamchatova complex with the Academies
E., Polusmiak application of  cloud

technologies
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J., Mironova
D.,

Table 3

Top 7 publishers publishing Digital Entrepreneurship Learning topics

No Publisher Total articles
1. Emerald Publishing 39

2. Elsevier 12

3. Springer 10

4, Allied Business Academies 9

5. MDPI 6

6. SAGE Publications Ltd 5

7. Routledge 5

Table 4

Top 7 journals that have articles relevant to the topic of digital entrepreneurship learning

No Journal Total Articles Total Citation
1 Emerald Emerging Markets Case Studies 21 23
2 Technological Forecasting and Social Change 6 196
3. Journal of Entrepreneurship Education 5 40
4 International Journal of Entrepreneurial 4 64
Behaviour and Research
5. Small Business Economics 3 74
6. Entrepreneurship Education and Pedagogy 3 15
7. Education Sciences 3 36

Network visualization display of data processing results using the VOSviewer application can be seen in
Figure 4, overlay visualization in Figure 5, and density visualization in Figure 6.

Figure 2
Network visualization in Scopus database
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Figure 3
Overlay visualization in Scopus database
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Figure 4
Density visualization in scopus data base
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The findings come from the title, abstract, and keywords, with the minimum number of occurrences fully
counted and set to 3. The 604-item criteria were met by 46 p. The term" general " is not used in this sentence.
The node's size indicates the addition of each item, indicating the keyword. Thus, these nodes represent the
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number of occurrences of the same keyword. Here, six groups are recorded. Table 5 shows the study flow
for learning about digital entrepreneurship represented by terms that appear in each cluster.

Table 5
Keywords representing each cluster
No Cluster Element
1. First cluster (red) covid-19 [32] design [20] digital technologies [20] digitalization [20] e-

learning [59] entrepreneur [37] entrepreneurial learning [14]
entrepreneurship education 25 [31] higher education [11] learning [36]
learning systems [14] students [30] university sector [22]

2. Second cluster (green) collaboration [12] design thinking [13] digital skills [14] employment [9]
entrepreneurial skills [10] knowledge management [12] small businesses
[6] social media [11]

3. Third cluster (dark blue) digital entrepreneurship [6] institutional entrepreneurship [6] lifelong
learning [7] massive open online course [10] mooc [2] MOOCs [10] start-
up [2]

4. Fourth cluster (yellow) academic entrepreneurship [8] digital academic entrepreneurship [5]

digital transformation [17] education [31] entrepreneurial self-efficacy
[6] online education [8]

5. Fifth cluster (purple) corporate entrepreneurship [5] digital platforms [9] e-commerce [4]
entrepreneurship [73] innovation [34] sustainability [2]
6. Fifth cluster (light blue) business [13] commerce [21] digital marketing [12] engineering

education [19] marketing [14] strategy [5]

An author linkage analysis, along with collaboration patterns between authors, is presented in Figure. 7.
On this network, each node represents the author in its writing connection. Thus, the author's relationship
can be classified as their annual relationship.

Figure 7
Visualization of overlay writing and co-author relationships on the Scopus database
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Author affiliation extracted from CSV file in Vosviewer. States are extracted from each affiliate to analyze
this. Figure 8 shows the location of the authors who contributed to the Digital Entrepreneurship Learning
article.
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Figure 8
Geographical location of contributing authors
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The most relevant contribution to this study is the number of citations. Based on Table 2, the highest
citations indexed by Scopus are articles from Ratten (2020). This article discusses COVID-19 making a change
in the world of entrepreneurship education. So, technology such as Al is needed to simulate the real
environment. This allows for a more community-oriented approach to the study and practice of
entrepreneurship (Ratten, 2020). This article is cited in more than 100 research articles. Meanwhile, there is
one publisher with the highest citation frequency based on these data, Emerald Publishing.

In addition, the publishers who contributed the most articles to the study were also analyzed. Of the 121
articles, 39 were published by major publishers Emerald Publishing, followed by Elsevier with 12 articles,
Springer with 10 articles, Allied Business Academies with 9 articles, MDPI with 6 articles, SAGE Publications
Ltd, and Routledge with 5 articles. For other publishers, on average, 1 and 2 articles.

In addition, an analysis is carried out based on the article's relevance. Results were obtained in the top 7
journals that contain this theme. There are 196 journals with the most citations, namely Technological
Forecasting and Social Change. This shows that the distribution of articles with keywords related to Digital
Entrepreneurship Learning is only in certain journals, although there are also some in other journals.

Identification of key themes in the scope of the study can be seen through overlay visualization analysis
and density visualization. This result was done by measuring the co-occurrence of keyword pairs (Nagy,
2018). The application used to perform this analysis is Vosviewer. With the application can be identified that
each cluster has a relationship with other keywords. So, the development of research on this topic is likely
related. Network analysis also allows the identification of author authority. Co-author analysis investigates
authors conducting joint research from a specific field.

The density of authors contributing to articles on Digital Entrepreneurship Learning can be found in Spain,
Russia, the United States, India, France, China, the United Kingdom, Romania, Chile, and Italy. The
geographical distribution of this author shows that the United States and India still dominate research on
Digital Entrepreneurship Learning. The overall data allows this paper to answer the research trends in Digital
Entrepreneurship Learning in the last 5 years. Some words that are not used can be connected and examined
in subsequent studies.

The current study reviewed journal articles whose themes were related to the keyword Digital
Entrepreneurship Learning. Articles are collected from the Scopus database. Then, these 121 articles were
selected from a larger original pool of 359 articles published in Vulnerable from 2018 to 2022. To fulfill the
purpose of this study, all articles found are classified by author, year of publication, Journal publisher name,
cite author and co-author relationship, and affiliation statistics. In the context of this study, the United States
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and India still dominate the distribution of authors who study related to Digital Entrepreneurship Learning.
The gap in this study shows the direction of the agenda going forward that Digital Entrepreneurship Learning
is very important to be studied. Learning the concept of Digital Entrepreneurship Learning tends to increase
yearly. It is also necessary for more inter-regional research cooperation involving researchers from Asia and
other developing countries in certain areas.

4, DISCUSSION

The digital revolution has had a huge impact on education. The evolution of the use of technology in
education has been gradual and differentiated, including in entrepreneurial learning (Nufiez-Canal et al.,
2022). Learning digital entrepreneurship is a process that involves mastering concepts and skills and
understanding how to start, manage, and grow a business in the digital age. Learning digital
entrepreneurship is very important, considering the significant role of digital entrepreneurship in the era of
digitalization (Muafi et al., 2021; Kwakye et al., 2024). Research by Rusmana et al., (2019) proved that digital
skills affect entrepreneurial effectiveness and academic competence.

The use of digital technology in entrepreneurship is very suitable to be applied in the academic
environment (Cavallo et al.,, 2019). This entrepreneurial learning can also lead to the discovery of new
methods and technologies (Ghezzi & Cavallo, 2020). Digital entrepreneurship for academics will provide
more excellent job opportunities to reduce unemployment (Sahut et al., 2019). The application of digital
entrepreneurship is comprehensive and can be adopted in every branch of science and into business (Bowen
& Morris, 2019).

Digital entrepreneurship learning utilizes digital technology as a learning tool and platform. Using various
digital tools and applications, participants can learn interactively, access rich learning resources, and
collaborate with fellow participants. This is in line with Schou et al., (2022), which proves that digitalization
in entrepreneurial learning can provide a multi-faceted and accessible environment in real-time. Technology
also enables business simulations, case studies, and experiments to enhance the learning experience and
understanding of digital entrepreneurship concepts.

The learning transformation of digital entrepreneurship can provide significant opportunities for faculty
and students to enrich their learning experience by designing more engaging, interactive, student-centered
learning practices that improve student motivation and learning outcomes (Secundo et al., 2021). Because
digital-based entrepreneurship learning allows more knowledge and experience to be gained (Ratten, 2020).
Other studies mention that learning digital entrepreneurship using MOOC models by universities can shape
the pursuit of entrepreneurship in the digital economy (Guerrero et al., 2021). According to Erdisna et al.,
(2022) digital entrepreneurship model encourages students to open businesses by utilizing information
technology.

5. CONCLUSION

This study has two primary limitations. First, the analysis is based on a narrow set of keywords and relies
solely on articles indexed in the Scopus database, which may limit the comprehensiveness of the findings.
Relying on Scopus alone could exclude relevant studies from other databases, potentially affecting the scope
of bibliometric insights. Second, despite the use of formal tools like VOSviewer and Microsoft Excel for data
analysis, the authors' subjective evaluations remain part of the study, posing a risk of bias or error in
interpreting results.

For future research, expanding keyword criteria and incorporating multiple databases could provide a
more holistic view. Additionally, employing other bibliometric analysis tools, such as BibExcel and HistCite,
may vyield comparative insights and increase result validity. Given the limited research on digital
entrepreneurship learning specifically in Indonesia, future studies should aim to explore this context in more
depth, providing culturally relevant insights and addressing region-specific gaps in the literature.
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