
Vol.:(0123456789)

https://doi.org/10.1007/s10639-021-10638-5

1 3

Digital transformation shaping structural pillars 
for academic entrepreneurship: A framework proposal 
and research agenda

Ana Garcez1 · Ricardo Silva2 · Mário Franco3 

Received: 19 April 2021 / Accepted: 16 June 2021 
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 
2021

Abstract
Digital technology always accelerates change, altering organisations culturally, 
socially and technically. These modifications are known as “digital transforma-
tion” (DT). On a much greater scale than DT, the world was changed in 2020 by 
the COVID-19 pandemic, which re-organised society in the way of thinking, act-
ing, producing, consuming and creating new business. Higher Education Institutions 
(HEIs) were no different, since these institutions had to make changes to the stu-
dent–lecturer interaction; teaching–learning, where DT had a relevant role, above 
all in academic entrepreneurship. Therefore, this study aims to propose a framework 
showing the structural pillars of the link between digital transformation (DT) and 
academic entrepreneurship (AC) (DT-AC Framework). This framework identifies 
the new patterns, methods, skills and other discoveries in aspects such as manage-
ment, information systems and culture sciences. The intention is not to analyse how 
the COVID-19 pandemic imposed global structural changes, but because of it, lec-
turers and students found their DT accelerated and intensified, and so it is necessary 
to investigate the pillars supporting academic entrepreneurship. The results show 
that DT was already emerging as a basic element of academic entrepreneurship 
before the pandemic, but the process has speeded up. This bibliometric study indi-
cates the structural pillars that support entrepreneurship following the Covid19 pan-
demic, as created from DT in universities, providing an extensive systematic review 
that indicates the cause and effect of the academic entrepreneurship process.
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1 Introduction

The rapid acceleration of digital technology in the last ten years has permeated all 
organisations (Nambisan, 2017), due to progress in communication, computing and 
connectivity technology (Bharadwaj et al., 2013), which have stimulated changes in 
actors, structures, practices, values and beliefs. According to Hinings et al. (2018), 
this has modified, threatened or complemented existing rules in organisations.

Digital technology accelerates changes, altering organisations culturally, 
socially and technically. This phenomenon is known as "digital transformation" 
(DT) (Hess et al., 2016). In 2020, due to the COVID-19 pandemic, digital trans-
formation was stimulated, re-organising society in its way of thinking, acting, 
promoting, consuming and creating new business (Haefner & Sternberg, 2020). 
This disturbance to systems has changed the concept of uncertainty in the market, 
stimulating advances in the entrepreneurial process (Nambisan, 2017), as it has 
modified the complexity of consumption and social trends (Hracs et al., 2013).

For Higher Education Institutions (HEIs), the situation was no different (Sá 
& Serpa, 2020), since these institutions changed the student–lecturer and teach-
ing–learning interaction, with digital transformation having a relevant role, above 
all in academic entrepreneurship (Ratten, 2020).

This context has given an even greater stimulus to research in the field of digi-
tal entrepreneurship. This topic faces some challenges, since the entrepreneur-
ship phenomenon and digital technology affect various disciplines and there is 
little clarity or consensus as to the boundaries of research fields, a situation which 
makes the terminology used extremely dynamic (Zaheer et  al., 2019a). It also 
hinders consistency in the literature with the use of more systematic methods, 
despite recent developments in research having provided more opportunities.

Based on emerging knowledge about the nature and characteristics of digital 
technology (Kallinikos et al., 2013; Lyytinen et al., 2016; Yoo et al., 2010), the 
editable, re-combinable, re-programmable and generating natureof digital tech-
nology is understood to have an impact on many aspects of innovation and pro-
cesses and entrepreneurial results. This technology allows the development of 
ecosystems in different geographical locations (Autio et  al., 2018) and requires 
different business competences (Nambisan & Baron, 2013), innovation processes 
(Nambisan et al., 2017) and governance structures (Sussan & Acs, 2017). In this 
context, the disruptive role of digital transformation for academic entrepreneur-
ship (Secundo et al., 2020a) is important, since this situation can potentialize dig-
ital academic entrepreneurship (Rippa & Secundo, 2019).

Digital technology creates new paradigms by changing the relations between 
individuals, industry and society (Vial, 2019). This change is supported through 
use of the internet and digital technology (Lasi et al., 2014), and is known as Dig-
ital Transformation (DT) (Vial, 2019). When that DT is associated with entrepre-
neurship, the phenomenon of Digital Entrepreneurship is created, seeking busi-
ness results (Nambisan, 2017).

In the context of universities and other higher education institutions, digital 
entrepreneurship takes the form of “Digital Academic Entrepreneurship”, which 
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results from the intersection of digital transformation and digital entrepreneur-
ship in the academic context (Secundo et al., 2020a).

In this study, Digital Academic Entrepreneurship is understood as entrepreneur-
ship carried out from digital capacities and skills developed in the university envi-
ronment, irrespective of the associated digital technology, considering the product/
service created by the academic, i.e., it is the result of making use of the digital 
technology taught and developed at universities that can transform the environment.

In this context, the level of digital academic entrepreneurship should permeate the 
need to enhance existing business theories, from the relations between digital trans-
formation and the entrepreneurial process, and multiple levels of analysis should be 
incorporated in that relation. C  of all the quantitative andonsidering the multiple 
concepts of fields/disciplines, it is easier to recognise the role of digital technol-
ogy in entrepreneurial transformation (Nambisan, 2017). This scenario encourages 
debate around new skills for digital academic entrepreneurship, adopting a holistic 
perspective of this phenomenon (Rippa & Secundo, 2019).

Despite social science scholars’ attempts to understand digital entrepreneurship, 
findings are fragmented and scattered over different disciplines and do not seem to 
converge on a clear image (Cortellazzo et al., 2019; Nambisan, 2017). There is still 
a clear lack of studies correlating entrepreneurship and digital evolution (Hsieh & 
Wu, 2019; Grégoire & Shepherd, 2012) in the HEI context. According to Akhter 
(2017), there is evidence that digital academic entrepreneurship can have a posi-
tive impact on HIEs. Therefore, this study aims to understand the bases for digital 
academic entrepreneurship, what they are, how they are formed and how they are 
related, through a systematic literature review (SLR).

Studies exist in various disciplines with multiple theoretical models (Nambisan 
et al., 2019; Rippa & Secundo, 2019; Schwarzmüller et al., 2018) of academic entre-
preneurship, but the contributions are fragmented. Therefore, this study contributes 
to present the structural pillars for digital academic entrepreneurship, considering 
that DT has speeded up in the HEIs context. The methodology used to build the 
framework was based on an extensive bibliometric analysis which identified two 
significant relations: digital technology (hard skills), the logic of business and the 
entrepreneurial process and (soft skills) digital technology and socio-cultural modi-
fications. A research agenda for further studies in this area is also presented.

2  DT‑AC framework—construction methodology

To achieve the aim defined for this study, the methodology used was the systematic 
literature review (SLR), through a pre-pandemic bibliometric analysis to help build 
a guiding framework to link Digital Transformation (DT) and Academic Entrepre-
neurship (AC) following the covid-19 pandemic. Specifically on this subject, due 
to the lack of guidance on systematic literature reviews, the researchers decided to 
apply a critical review (Xiao & Watson, 2019).The methodology adopted to build 
the DT-AC framework is shown in Fig. 1.

Thus, the researchers decided to carry out exploratory qualitative research 
(Cortellazzo et al., 2019) as presented here.
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a) State-of-the-Art: The survey of the state-of-art intended to identify how scien-
tific studies are related to Digital Transformation and Digital Entrepreneurship 
in Universities, pre-COVID-19, to structure the research field, namely Academic 
Entrepreneurship post-pandemic.

 (i) Research question: To serve as a guide to the research, a research ques-
tion was created: What are the existing links between DT and Academic 
Entrepreneurship?

 (ii) Data collection. To form a set of reliable data giving a solid basis for 
construction of the DT-AC framework, a quanti-qualitative approach was 
adopted, structured from the coding standard used and proposed by vari-
ous authors such as Cortellazzo et al. (2019), Mazzarol (2015) and Zupic 
and Čater (2015).

   To identify articles, the Web of Science (WoS) database was used, 
since this is the most commonly used database for bibliometric stud-
ies in management and because it provides bibliographic data such as 
indexed documents, including article title, article type, authors, authors’ 
institutional affiliation, key-words, abstract, number of citations, journal 
name, publisher’s name and address, year of publication, volume and 
issue number, and a list of cited references is available for analysis (Zupic 
& Čater, 2015).

   Only journal articles were included in this research, since these sources 
contain validated scientific knowledge (Podsakoff et al., 2005). The 
search terms used were: "digital transformation" or "digital technolog*" 
or "digitalization" and “entrepreneur*” added to the key-words: Digital 
Entrepreneurship; Digital Economy; Innovation; Academic Entrepreneur-
ship.

   The selection criteria were the title, key-words or abstract and peer-
reviewed articles published in English, without restrictions regarding the 

(d) Framework 
Discussion

Framework DT-AC

(a) Selection of articles to create the state of the art
(i) Research question

(ii) Data collection: 219 articles

(iii) Quantitative selection: 94 articles

(iv) Qualitative selection: 34 articles

(b) Paper 
Analysis: Analysis 

between structural 

elements – (1) 

authors and (2) 

theories of the 34 

articles

(e) Framework DT-AC

(c) Clusters formation: Analysis 

between structural elements

Fig. 1  DT-AC Framework—construction methodology
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study domain, due to the relevance in a wide range of disciplines. Other 
authors such as Secundo et al., (2020a, b) have used this procedure.

   To prevent the research from being based on only the number of cita-
tions, recent conference articles, between 2019 and 2020, were added, 
as these might not have had time to pass through the whole publication 
process, and this resulted in 219 articles.

 (iii) Quantitative Selection: The articles were also selected according to 
data parameters; number of citations and journal’s impact factor, which 
meant eliminating articles prior to 2017 without citations and articles 
published in journals with no impact factor. These criteria were defined 
so as to select articles with a strong relation between the variables stud-
ied (Jayasekara & Abu, 2018) and with a strong scientific basis, as well 
as aiming to establish precise classification criteria (Acedo et al., 2006) 
representative of the population. Concluding this stage left 94 articles.

   When the criterion was analysis of citations (Figure 2), the USA stands 
out, followed by Denmark and China.

   Observation of Fig. 2 reveals the USA in a leading position as regards 
entrepreneurship and transformation in digital technology. This reflects 
the initiatives created by that country in stimulating entrepreneurship, 
for example by attracting global entrepreneurial talent to instigate high-
tech undertakings such as eBay (founded in 1995 by Pierre Omidyar, an 
Iranian businessman born in France) and PayPal (founded by the German 
Peter Thiel and Ukrainian Max Levchin) (Li, 2018).

   Also analysed was the number of citations per year, per author (Table 1) 
and per journal (Table 2), showing that the scientific community inter-
ested in exploring the adoption of digital technology in the context of 
entrepreneurship, from 2017 to 2020, cited more than 750 times seminal 
work from 2010, 2012 and 2014 in their new contributions (Tables 1 and 
2 only show the 10 most cited).

   The paper “The industrial dynamics of Open Innovation—Evidence 
from the transformation of consumer electronics”, exploring the dynam-

Fig. 2  Number of citations by country involving work on DT and Entrepreneurship from 1990 to 2020.  
Source: Research data

1163Education and Information Technologies (2022) 27:1159–1182



1 3

Ta
bl

e 
1 

 C
ita

tio
ns

 p
er

 m
os

t i
nfl

ue
nt

ia
l a

ut
ho

rs

So
ur

ce
: R

es
ea

rc
h 

da
ta

A
ut

ho
r –

 T
itl

e
C

ita
tio

n
Jo

ur
na

l
Ye

ar
A

re
a

1
C

hr
ist

en
se

n,
 JF

; O
le

se
n,

 M
H

; K
ja

er
, J

S 
Th

e 
in

du
st

ri
al

 d
yn

am
ic

s o
f 

O
pe

n 
In

no
va

tio
n—

Ev
id

en
ce

 fr
om

 th
e 

tra
ns

fo
rm

at
io

n 
of

 c
on

su
m

er
 

el
ec

tro
ni

cs

28
6

Re
se

ar
ch

 P
ol

ic
y

20
05

B
us

in
es

s &
 E

co
no

m
ic

s

2
N

am
bi

sa
n,

 S
; L

yy
tin

en
, K

; M
aj

ch
rz

ak
, A

; S
on

g,
 M

 D
ig

ita
l I

nn
ov

a-
tio

n 
M

an
ag

em
en

t: 
Re

in
ve

nt
in

g 
In

no
va

tio
n 

M
an

ag
em

en
t R

es
ea

rc
h 

In
 A

 D
ig

ita
l W

or
ld

12
6

M
is

 Q
ua

rte
rly

20
17

C
om

pu
te

r; 
In

fo
rm

a-
tio

n;
 S

ci
en

ce
 B

us
i-

ne
ss

 &
 E

co
no

m
ic

s
3

Ro
se

nb
la

t, 
A

; S
ta

rk
, L

 A
lg

or
ith

m
ic

 L
ab

or
 a

nd
 In

fo
rm

at
io

n 
As

ym
-

m
et

ri
es

: A
 C

as
e 

St
ud

y 
of

 U
be

r’
s D

ri
ve

rs
12

5
In

te
rn

at
io

na
l J

ou
rn

al
 o

f C
om

m
un

ic
at

io
n

20
16

C
om

m
un

ic
at

io
n

4
N

am
bi

sa
n,

 S
 D

ig
ita

l E
nt

re
pr

en
eu

rs
hi

p:
 T

ow
ar

d 
a 

D
ig

ita
l T

ec
hn

ol
og

y 
Pe

rs
pe

ct
iv

e 
of

 E
nt

re
pr

en
eu

rs
hi

p
10

2
En

tre
pr

en
eu

rs
hi

p 
Th

eo
ry

 A
nd

 P
ra

ct
ic

e
20

17
En

tre
pr

en
eu

rs
hi

p

5
Li

, L
 C

hi
na

’s
 m

an
uf

ac
tu

ri
ng

 lo
cu

s i
n 

20
25

: W
ith

 a
 c

om
pa

ri
so

n 
of

 
"M

ad
e-

in
-C

hi
na

 2
02

5"
 a

nd
 "

In
du

st
ry

 4
.0

"
96

Te
ch

no
lo

gi
ca

l A
nd

 S
oc

ia
l C

ha
ng

e
20

18
D

ig
ita

l t
ra

ns
fo

rm
at

io
n

6
H

en
fr

id
ss

on
, O

; Y
oo

, Y
J T

he
 L

im
in

al
ity

 o
f T

ra
je

ct
or

y 
Sh

ift
s i

n 
In

st
i-

tu
tio

na
l E

nt
re

pr
en

eu
rs

hi
p

43
O

rg
an

iz
at

io
n 

Sc
ie

nc
e

20
14

B
us

in
es

s &
 E

co
no

m
ic

s

7
Li

, L
; S

u,
 F

; Z
ha

ng
, W

; M
ao

, J
Y

 D
ig

ita
l t

ra
ns

fo
rm

at
io

n 
by

 S
M

E 
en

tre
pr

en
eu

rs
: A

 c
ap

ab
ili

ty
 p

er
sp

ec
tiv

e
33

In
fo

rm
at

io
n 

Sy
ste

m
s J

ou
rn

al
20

18
D

ig
ita

l t
ra

ns
fo

rm
at

io
n

8
H

ra
cs

, B
J; 

Ja
ko

b,
 D

; H
au

ge
, A

 S
ta

nd
in

g 
ou

t i
n 

th
e 

cr
ow

d:
 th

e 
ri

se
 

of
 e

xc
lu

si
vi

ty
-b

as
ed

 st
ra

te
gi

es
 to

 c
om

pe
te

 in
 th

e 
co

nt
em

po
ra

ry
 

m
ar

ke
tp

la
ce

 fo
r m

us
ic

 a
nd

 fa
sh

io
n

32
En

vi
ro

nm
en

t A
nd

 P
la

nn
in

g 
A

-E
co

no
m

y 
A

nd
 S

pa
ce

20
13

En
vi

ro
nm

en
ta

l S
ci

-
en

ce
s &

 E
co

lo
gy

; 
G

eo
gr

ap
hy

9
H

in
in

gs
, B

; G
eg

en
hu

be
r, 

T;
 D

ig
ita

l i
nn

ov
at

io
n 

an
d 

tra
ns

fo
rm

at
io

n:
 

An
 in

st
itu

tio
na

l p
er

sp
ec

tiv
e

26
In

fo
rm

at
io

n 
A

nd
 O

rg
an

iz
at

io
n

20
18

D
ig

ita
l t

ra
ns

fo
rm

at
io

n

10
G

io
ne

s, 
F;

 B
re

m
, A

 D
ig

ita
l T

ec
hn

ol
og

y 
En

tre
pr

en
eu

rs
hi

p:
 A

 D
efi

ni
-

tio
n 

an
d 

Re
se

ar
ch

 A
ge

nd
a

21
Te

ch
no

lo
gy

 In
no

va
tio

n 
M

an
ag

em
en

t R
ev

ie
w

20
17

D
ig

ita
l t

ra
ns

fo
rm

at
io

n

1164 Education and Information Technologies (2022) 27:1159–1182



1 3

ics of innovation as a factor of transformation, is the most cited article 
with 286 citations, but the most cited paper whose title focuses on Digital 
Entrepreneurship is “Digital Entrepreneurship: Toward a Digital Tech-
nology Perspective of Entrepreneurship”, by Nambisan (2017) with 102 
citations.

 (iv) Qualitative Selection. An exploratory qualitative study was also carried 
out by reading the abstracts and conclusions of the 94 articles selected, 
from inductive and interactive criteria related to the research question 
presented in Stage (i), i.e., it was determined whether there was: (1) 
Discussion about the relation between digital technology, business logic 
and consequently the entrepreneurial process, and (2) Discussion about 
the relation between entrepreneurship, digital transformation and entre-
preneurial skills, These articles were accepted as relevant to the subject, 
to establish the state-of-the-art.

   If there was no clear relation between these matters in the abstracts 
and conclusions, the articles were read completely to determine their 
irrelevance, and if this was confirmed, they were rejected (conf. Fig. 3).

b) Paper analysis: In this phase, an analysis between structural elements was made: 
(1) authors and (2) theories of the 34 articles selected, in order to understand how 
these relate and influence, to represent the research structure of the selected data 
(Zupic & Čater, 2015), seeking to identify in the articles the themes influencing 
research most. In this analysis, the co-citation analysis method was used, through 
VOSviewer software. This choice is justified due to it being a method that can 
determine the nuclear structural knowledge of a specific domain (Small, 1973), 
being relevant for evidence, paradigm changes and schools of thought (Zupic & 
Čater, 2015). After various trials with different cut-off points, it was decided to 
set this at 5 citations.

Table 2  Citations per most influential journals

Source: Research data

Ranking Journal Nº articles Citations

1 Research Policy 3 296
2 Mis Quarterly 1 126
3 International Journal of Communication 1 125
4 Entrepreneurship Theory and Practice 2 120
5 Technological Forecasting and Social Change 6 110
6 Organization Science 1 43
7 Information Systems Journal 1 33
8 Environment and Planning A-Economy And Space 1 32
9 Technology Innovation Management Review 8 31
10 Information and Organization 1 26

1165Education and Information Technologies (2022) 27:1159–1182
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  The reliability of the study was achieved by all articles presenting the strongest 
link (Nambisan, 2017), due to its seminal contribution to the debate on digital 
transformation and the uncertain nature of business processes and results.

  Besides reliability through the “strongest link”, the validity of this study is 
due to (a) the use of various sources of evidence in relation to the phenomenon 
analysed, as well as triangulation of sources in searching for more than one bib-
liographical reference; and (b) being peer-reviewed (one Ph.D. student and one 
post-Ph.D. researcher).

  In this case, the results are supported by socio-material theory (Orlikowski, 
1996), which assumes that social and material are considered inseparable terms, 
i.e., the assumption that there is no social without also being material, and no 
material that is not also social (Orlikowski, 2007).

  Table 3 presents the articles with co-citation frequency above 5 articles, the 
grouping of relations and the strength of the link between these and the articles 
at the source of the co-citation. Here, two relations were identified: R1: Digital 
technology, business logic and entrepreneurial process, and R2: Digital Technol-
ogy and Digital Entrepreneurship. Therefore, the article selection criterion was 
supported by the analysis of co-citations presented in Table 3.

  Table 4 presents the evidence of how the correlations between R1 and R2 are 
contextualized, showing that these papers have greater theoretical maturity, as 
their structure refers to articles relating R1 and R2.

c) Cluster formation: the following structural elements were crossed: (1) digital 
technology; (2) unit of analysis of the 34 articles selected; (3) co-citations, (4) 
results and (5) future research, aiming to understand how digital technology alters 
entrepreneurship and its impacts. Here, an inductive approach was adopted, i.e., 

Fig. 3  Process of choosing the papers establishing the state-of the-art.  Source: Research data
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there was no preconception of categories. Instead of this, there were observations 
and assessments, in order to identify patterns.

  Table 5 shows the cluster grouping, after various classification cycles:
d) DT-AC Framework
  The results of all the quantitative and qualitative analyses carried out, as per 

the authors selected, are found to be interlinked, which allowed construction of 
the structural clusters, as grouped in Fig. 4.

e) Presenting the Framework: Structural pillars of digital academic entrepreneur-
ship.

Table 4  Co-citation relation >  = 5

Source: Research data

Article Correlation between R1 and R2

Elia et al. (2020) Digital technology has an impact on how new undertakings are 
imagined and created. From four dimensions: (1) digital actors 
(who), (2) digital activities (what), (3) digital motivations (why) 
and (4) digital organisation (how)

Monllor and Soto-Simeone (2019) Practical experience with digital technology in universities can have 
a positive impact on students’ business self-efficacy and on their 
entrepreneurial intentions

Nambisan et al.(2019) Showing the need to study digital entrepreneurship incorporating 
multiple levels of analysis, covering ideas and concepts from 
multiple fields/disciplines, and recognising the role of digital tech-
nology in transforming all organisations and social relations

Rippa and Secundo(2019) Setting out from an interpretative framework, presenting justifica-
tions for the adoption of digital technology (why), emerging forms 
of digital academic entrepreneurship (what), stakeholders (who), 
and processes of academic entrepreneurship (how)

Schiavone et al (2019) From the socio-material perspective of digital entrepreneurship, 
exploring how business-people create firms

Tumbas et al. (2018) Studying Chief Digital Officers’ search for legitimacy in the institu-
tional environment

Zaheer et al., (2019a, b) Exploring the factors that contribute to successful digital academic 
entrepreneurship, presenting the factors that shape the perfor-
mance of digital academic start- ups

Table 5  Formation and interconnection of clusters

Source: Research data

Current Relationship Cluster New Relationship after analysis of structural elements

Relationship 1:Digital technol-
ogy, business logic and entre-
preneurial process

(1) Management Tools; (2) Digital Processes and (3) Digital Products

Relationship 2: Digital tech-
nology and socio-cultural 
modifications

(4) Individual Characteristics; (5) Cultural Characteristics and (6) 
Knowledge Sharing
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The results of the quantitative and qualitative analyses of the data allow forma-
tion of the structural pillars linking “Digital Technology” and “Academic Entre-
preneurship” post-Covid19, presenting potential directions for coupling, and for 
future lines of research.

Above any existing relation, the bibliometric analysis and content analysis 
of the articles led to identification of two pillars, namely Nambisan (2017) and 
Nambisan et al. (2019). Based on these two articles and the whole study made, 
the following is underlined:

Relation 1 (R1): Digital technology, business logic and entrepreneurial pro-
cess. The whole body of articles studied clearly indicates how digital technol-
ogy affects business logic and the entrepreneurial process. This digital tech-
nology alters how objects are perceived. For example, a work routine written 
on paper can be digitalized, and consequently a digital object is easier to edit 
than a physical one. This means that information can be eliminated or added 
according to individuals’ choice (Kallinikos et al., 2013; Tiwana et al., 2010). 
Digital objects are interactive, as they accept actions of a contingency nature 
(depending on individuals’ choice), and they are flexible (Kallinikos et  al., 
2013).

Indeed, as digital objects are flexible (or malleable), they can radically transform 
entrepreneurship (Nambisan, 2017; Nambisan et  al., 2019). Drones, for example, 
were created for a military application, but are currently used in the real estate sector 
(aerial videos to show houses), logistics (parcel delivery), agriculture (monitoring 
crops) and other areas (Nambisan, 2017).

Fig. 4  Logic of the Structural Pillars of Digital Academic Entrepreneurship.  Source: Research data
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One of universities’ roles is to stimulate the use of digital objects, in business eco-
systems and society (Toniolo et al., 2020a, 2020b), enabling individuals to use digital 
tools, such as digital platforms, cloud computing, social networks, 3D printing and data 
analysis. The aim is to encourage processes of digital innovation (Rippa & Secundo, 
2019), from the creation of new services and products, as well as results of academic 
research, and contribute to changing the traditional way of doing business in the digital 
era (Toniolo et al., 2020a, 2020b).

2.1  R1 and support pillar 1: management tools

Pillar 1 emerges from the articles (Arvidsson & Mønsted, 2018; Brydges & Sjöholm, 
2019; Cenamor et al., 2019; Vorbach et al., 2019) showing the obstacles to measur-
ing the benefits of using management tools (Arvidsson & Mønsted, 2018), but when 
used correctly these management tools can create new types of professional activities 
(Brydges & Sjöholm, 2019); improve organisational performance (Cenamor et  al., 
2019); and stimulate education for entrepreneurship (Vorbach et al., 2019), conclud-
ing that Management Tools are one of the pillars supporting R1.

Digital tools (e.g., blogs, social media, management systems—MRP) provide new 
aspects of organisational competitiveness for entrepreneurship. For example, Arvids-
son and Mønsted (2018) show how employees in a Norwegian hospital (intra-entrepre-
neurs), with the support of a digital application, developed time planning and resource 
analysis, raising competitiveness.

Beliaeva et al. (2019) investigated the client-supplier relation in a firm commercial-
izing management systems, showing the importance of strategic partners in the ecosys-
tem of business innovation.

Studying entrepreneurial SMEs, Cenamor et al. (2019) concluded that the lack of 
resources and skills hindered their growth. In this context, digital platforms have a posi-
tive, indirect effect on these firms’ performance.

For Brydges and Hracs (2019), the mobility of the creative fashion industry (set-
ting out from independent entrepreneurs who use digital technology and their crea-
tive work) allows greater freedom towards self-organisation, as they are freer to decide 
where, when and how they will live and work. In this connection, Brydges and Sjöholm 
(2019)study how these digital entrepreneurs in fashion use blogs and social networks 
to transform their personal style in online business and transform their way of working.

In this context, an opportunity for future research would be to understand how digi-
tal academic entrepreneurs manage their personal and professional lives, as well as the 
need to carry out longitudinal research, to track the evolution of these blogs over time 
(Brydges & Sjöholm, 2019); and the possible relation between the organisational life-
cycle and the use of digital technology in universities (Beliaeva et al., 2019).

2.2  R1 and support pillar 2: digital processes

Pillar 2 was based on the articles by Brydges and Hracs (2019); Hracs et al. (2013); 
Pergelova et al. (2019); Rippa and Secundo (2019) and Tumbas et al. (2018), who 
show how the use of digital technology changes the logic of organisational processes 
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(Tumbas et al., 2018), and how goods are produced, promoted, distributed and con-
sumed (Hracs et al., 2013).

These studies also show that, in the internationalization process, digital pro-
cesses were accelerated (Pergelova et al., 2019), giving individuals greater freedom 
to define: where, when and how to work and live (Brydges & Hracs, 2019). This 
aspect allows acceleration of the process of educating for entrepreneurship (Rippa & 
Secundo, 2019), allowing the conclusion that Digital Processes is one of the pillars 
supporting R1.

Digital technology creates new processes and changes business logic, such as 
how the cultural product market was reconfigured (Hracs et al., 2013), similarly to 
the market of young activists and business-people in Russia (Suleymanova, 2018), 
where new organisational functions emerged.

Furthermore, academic entrepreneurship is being sub-categorized as digital aca-
demic entrepreneurship (Rippa & Secundo, 2019), and new forms of SME inter-
nationalization are being created as a consequence of digital processes (Pergelova 
et al., 2019).

This gives rise to several opportunities for future research, such as: (i) studying 
the sustainability and effectiveness of producers’ exclusiveness strategies in vir-
tual environments (Hracs et al., 2013); (ii) exploring the digital logic, of the digi-
tal entrepreneur in the various organisational roles (Tumbas et al., 2018); (iii) how 
digital platforms can be tools to democratize academic research, setting out from the 
socio-technical process (Rippa & Secundo, 2019); (iv) mapping and categorizing all 
the new, emerging forms of digital academic entrepreneurship, and (v) examining 
the effect of digital technology in different models of internationalization (Pergelova 
et al., 2019).

2.3  R1 and support pillar 3: digital products

Pillar 3 emerges from several articles (e.g., Ho & Lee, 2015; Ivanović-đukić et al., 
2019; Rippa & Secundo, 2019; Schiavone et al., 2019) showing that adaptive strate-
gies are created from digital technology, to meet market needs (Ho & Lee, 2015). In 
this context, new, innovative digital products are being created (Ivanović-đukić et al., 
2019), from simple products developed by digital users (Schiavone et al., 2019) to 
the whole structure of digital academic entrepreneurship (Rippa & Secundo, 2019).

Digital technology creates changes in products, above all mediated by junior 
firms in universities, generating new paradigms and disturbing the existing industrial 
organisation, as it changes customers’ needs. For Ho and Lee (2015), this relation 
is clear, since an empirical analysis of the photographic industry revealed how the 
technological transition from analog to digital occurred, supported by the internet 
and corporate intranets, for audio and video transmission, radically transforming and 
expanding the environment.

New digital products have created opportunities for entrepreneurs, from creative 
destruction, providing radically new digital solutions. In this context, Ivanović-đukić 
et  al. (2019)studied 21 European countries and showed economic development to 
be the main focus of innovative, digital entrepreneurs. So opportunities for future 
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research emerge, in analysing strategies for paradigmatic change, setting out from 
new digital products created from universities(Ho & Lee, 2015) and research to ana-
lyse the impact on new, innovative, digital firms (Ivanović-đukić et al., 2019).

Relation 2 (R2): Digital Technology and Socio-Cultural Modifications. In this 
other consolidated field of research, digital technology has changed how the uni-
versity student becomes a digital entrepreneur. This change is characterised as a 
socio-economic and technological phenomenon (Giones & Brem, 2017; Namb-
isan, 2017), causing cultural modifications. These modifications are supported by 
the internet, through open-code software and cloud computing (von Briel et al., 
2018), which has accelerated in the Covid19 pandemic with the creation of func-
tional strategies, processes and services, reformulating traditional market models 
and processes.

2.4  R2 and support pillar 4: individual characteristics

Pillar 4 resulted from various articles (Luckman, 2008; Mancha & Shankarana-
rayanan, 2020; Monllor & Soto-Simeone, 2019; Wallin & Fuglsang, 2017) show-
ing how individuals with digital perception can break with institutional agreements 
(Wallin & Fuglsang, 2017). Indeed, digital literacy (Luckman, 2008) together with 
exposure to digital technology, can develop business self-efficacy in individuals 
(Monllor & Soto-Simeone, 2019), as well as developing entrepreneurial intention 
(Mancha & Shankaranarayanan, 2020), allowing the conclusion that Individual 
Characteristics are one of the pillars supporting R2.

Digital technology has broken down barriers at the individual level, transforming 
university academics in digital entrepreneurs and changing how the users of digital 
technology present their cultural perceptions and personal preferences (Luckman, 
2008), allowing these users to become entrepreneurs (Schiavone et  al., 2019). In 
addition, the commercialization of blogs and/or social media (McIntyre, 2020) make 
work different and significant (Symon & Whiting, 2019).

This has happened for new entrepreneurs in the health sector (Wallin & Fuglsang, 
2017) and in the development of digital start-up entrepreneurs based at universi-
ties (Zaheer et  al. 2019b). Here, the relation between each entrepreneur’s individ-
ual characteristics and digital technology merge, with the potential to create digital 
entrepreneurial ecosystems(Song, 2019).

In this context, digital academic entrepreneurs develop and regenerate them-
selves through a virtuous cycle setting out from the individual, accessing the net-
work which includes other institutions and a wider ecosystem (Toniolo et al., 2020a, 
2020b). Therefore, it is necessary to study the individual characteristics of the digi-
tal academic entrepreneur, namely: entrepreneurial orientation, digital literacy, busi-
ness self-efficacy and self-efficacy of digital technology (Mancha & Shankarana-
rayanan, 2020) and self-efficacy (Mancha & Shankaranarayanan, 2020; Monllor & 
Soto-Simeone, 2019).

Future research should: (i) test the role of experimental learning in a simulated 
environment in universities, changing individual characteristics with the aim of 

1172 Education and Information Technologies (2022) 27:1159–1182



1 3

raising the level of digital innovation (Mancha & Shankaranarayanan, 2020); (ii) 
analyse the impact of teaching in an academic environment (Mancha & Shankarana-
rayanan, 2020); (iii) explore how digital academic entrepreneurship emerges and 
evolves in different contexts (Toniolo et al., 2020a, 2020b); (iv) accompany how stu-
dents with entrepreneurial intentions really become entrepreneurs (Monllor & Soto-
Simeone, 2019); (v) study the socio-material relation of digital entrepreneurship 
(Schiavone et al., 2019), and (vi) show how new undertakings in the area of health 
are created (Wallin & Fuglsang, 2017).

2.5  R2 and support pillar 5: cultural characteristics

Pillar 5 emerged from various articles (e.g., Fernandes et al., 2019a, b; McAdam, 
2020; Secundo et al., 2020b; Sperlich, 2011) showing that the use of digital tech-
nology potentializes female emancipation (McAdam, 2020); markets emerge, from 
associations between people and places (Fernandes et al., 2019a, b) and new univer-
sity ecosystems are created (Rippa & Secundo, 2019). However, it can also make 
work precarious (Sperlich, 2011), allowing the conclusion that Cultural Characteris-
tics are one of the pillars supporting R2.

Digital technology in universities added to academic entrepreneurship change 
existing cultures. For Sperlich (2011), the market of digital production of films, 
videos and photography in Austria saw a radical change in the cost of production 
means, professional functions and work methods, which allows one person alone or 
a small firm to carry out various or all phases of production.

Complementing this, Fernandes et  al. (2019a, b) show that digital technology 
gives business-people working at the base of the pyramid the possibility of associa-
tions between people and places which was previously impossible, allowing a new 
market, especially for new university graduates who usually do not have working 
capital to begin in large firms.

In the same context, McAdam (2020) analysed female digital entrepreneurs in 
emerging economies such as Saudi Arabia, aiming to understand how they use tech-
nology to seek opportunities.

2.6  R2 and support pillar 6: knowledge‑sharing

Finally, Pillar (6) also emerged from various studies (Elia et al., 2020; Henfridsson 
& Yoo, 2014; Li et  al., 2018b; Toniolo et al., 2020a, b), which showed how con-
stant enablement is generated in individuals, from digital technology (Henfridsson 
& Yoo, 2014), supported: (a) by collective intelligence (Elia et al., 2020), (b) digital 
ecosystems (Li et  al., 2018a, b) and (c) the change in individual and institutional 
relations (Toniolo et al., 2020a, b), allowing the conclusion that Knowledge-Sharing 
is one of the pillars supporting R2.

Digital technology added to academic entrepreneurship change how knowledge 
is shared, both between individuals and between organisations. For Henfridsson 
and Yoo (2014), knowledge-sharing allows an organisation to produce innovative 
products, through the acquisition and implementation of digital technology. Li et al. 
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(2018a, b) also study how business-people in small and medium-sized firms with 
limited capacities and resources stimulate digital transformation in their firms, from 
a digital platform typical of small universities, creating wide-ranging renovation of 
the organisation.

In these circumstances, some suggestions for future research in this area concern 
the aim to understand how the process of changing the trajectory of digital institu-
tional entrepreneurship occurs (Henfridsson & Yoo, 2014), and also understand how 
digital platforms can support SMEs’ sustainable growth (Li et al., 2018a).

(e) DT-AC Framework

The results of all the quantitative and qualitative analyses carried out, as per the 
authors selected, are found to be interlinked, which allowed construction of the 
structural pillars of digital academic entrepreneurship, as grouped in the framework 
proposed here (Fig. 4).

3  Conclusions and contributions

This study built and proposed an innovative framework to explain the relation 
between Digital Transformation and Academic Entrepreneurship, duringCovid19 
pandemic, through an extensive literature review, based on pre-pandemic DT. This 
included a wide, representative set of studies on these two topics, formed of peer-
reviewed articles published in journals with an impact factor.

The results obtained revealed two relations: Relation 1 (R1): Digital technology, 
business logic and academic entrepreneurial process, which covers the hard skill 
field of study, and Relation 2 (R2): Digital Technology and Digital Entrepreneur-
ship, in the soft skill field of study.

Indeed, digital transformation (DT) caused by digital technology radically 
changes organisations and the world in general. In this context, universities also 
experienced accelerated social, environmental and even cultural changes, which 
require a change in attitudes, requalification and relearning on the part of academics, 
employees and human beings in general.

This original study contributes by providing a framework indicating and justify-
ing the link between DT and the academic entrepreneurial process, identifying pat-
terns, methods, skills and other discoveries in aspects such as management, informa-
tion systems and culture sciences.

In addition, the framework proposed here shows the pillars supporting R1: (1) 
Management Tools, (2) Digital Processes, and (3) Digital Products, as well as the 
pillars supporting R2; (4) Individual Characteristics, (5) Cultural Characteristics, 
and (6) Knowledge-Sharing, something that shows the complexity of the phenom-
enon studied here. This study confirms the relation between digital transformation 
mediated by digital technology and academic entrepreneurship, in a digital economy 
where knowledge is intensive and also disruptive (Davidson & Vaast, 2010).
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The internal relation in each pillar, as well as the interconnections and overlaps 
between them, were not studied in this work, namely (i) the perception of self-effi-
cacy, (ii) social cognitive theory, (iii) individuals’ belief in their capacities, and other 
aspects that are internal characteristics and form each pillar. Work can be done in the 
future to expand the framework presented here. Nevertheless, this study contributes 
to advancing the debate on digital transformation and academic entrepreneurship 
post-Covid 19.

4  Limitations and future research agenda

Like any study, this one is not without limitations. The first concerns the initial 
selection of articles, since other valuable research related to the topics studied may 
have been published in other places and were therefore absent from the database 
used. Secondly, the validity of the evidence collected is limited considering the 
"new normal" post Covid-19 pandemic. However, the structured methodology of 
bibliometric content analysis aimed to reduce this shortcoming, as it allows other 
researchers to replicate the study over time. It is hoped, therefore, that this study 
contributes to identifying gaps in the debate on digital academic entrepreneurship 
and can be an inspiration for future research by academics and professionals inter-
ested in advancing these promising areas of study.

Future research should therefore make longitudinal studies post Covid-19 to cap-
ture the development of digital business behaviour in real time.

In this context, it is suggested that future work should dissect each structural pil-
lar identified here, namely: (1) Management Tools, (2) Digital Processes; (3) Digital 
Products; (4) Individual Characteristics; (5) Cultural Characteristic, and (6) Knowl-
edge-Sharing, seeking to understand what happens internally in universities in each 
of these pillars, how they are formed and worked on and how this is transferred to 
the market in the form of academic entrepreneurship.

Thus, future research about these structural pillars is necessary to explain the 
challenges in this research area and which trend topics require more effort from 
academics, as well as capturing and understanding the overlaps and circularities 
between pillars. Against this backdrop, Table 5 displays the gaps identified in the 
reviewed papers, emerging as a future research agenda.

It is also necessary to analyse how socio-material theory can affect the DT rela-
tion, via digital technology and academic entrepreneurship, something referred to 
by Nambisan (2017). In addition, future research can also include topics related to 
the perception of self-efficacy as part of Bandura’s social cognitive theory, which 
assumes that personal beliefs in individual capacities can be an essential element in 
developing academic entrepreneurship (Table 6).
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