
Gorelova, Irina; Dmitrieva, Diana; Dedova, Mariya; Savastano, Marco

Article

Antecedents and consequences of digital
entrepreneurial ecosystems in the interaction
process with smart city development

Administrative Sciences

Provided in Cooperation with:
MDPI – Multidisciplinary Digital Publishing Institute, Basel

Suggested Citation: Gorelova, Irina; Dmitrieva, Diana; Dedova, Mariya; Savastano, Marco
(2021) : Antecedents and consequences of digital entrepreneurial ecosystems in the interaction
process with smart city development, Administrative Sciences, ISSN 2076-3387, MDPI, Basel,
Vol. 11, Iss. 3, pp. 1-14,
https://doi.org/10.3390/admsci11030094

This Version is available at:
https://hdl.handle.net/10419/275212

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your
personal and scholarly purposes.

You are not to copy documents for public or commercial
purposes, to exhibit the documents publicly, to make them
publicly available on the internet, or to distribute or otherwise
use the documents in public.

If the documents have been made available under an Open
Content Licence (especially Creative Commons Licences), you
may exercise further usage rights as specified in the indicated
licence.

  https://creativecommons.org/licenses/by/4.0/

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.3390/admsci11030094%0A
https://hdl.handle.net/10419/275212
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


administrative 
sciences

Article

Antecedents and Consequences of Digital Entrepreneurial
Ecosystems in the Interaction Process with Smart
City Development

Irina Gorelova 1,* , Diana Dmitrieva 2 , Mariya Dedova 3 and Marco Savastano 1

����������
�������

Citation: Gorelova, Irina, Diana

Dmitrieva, Mariya Dedova, and

Marco Savastano. 2021. Antecedents

and Consequences of Digital

Entrepreneurial Ecosystems in the

Interaction Process with Smart City

Development. Administrative Sciences

11: 94. https://doi.org/10.3390/

admsci11030094

Received: 29 July 2021

Accepted: 24 August 2021

Published: 6 September 2021

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

1 Department of Management, Sapienza University of Rome, 00161 Rome, Italy; marco.savastano@uniroma1.it
2 Economics, Organization and Management Department, Saint Petersburg Mining University,

199106 Saint Petersburg, Russia; diana-dmitrieva@mail.ru
3 Department of Geography, University of Tartu, 51005 Tartu, Estonia; mariya.dedova@ut.ee
* Correspondence: irina.gorelova@uniroma1.it

Abstract: The nature of entrepreneurship and its developmental paths in the urban environment
are extensively studied in the scientific literature. With a rising interest of scholars in the smart
city phenomenon, the role entrepreneurship plays in the development of smart cities became a
central topic in academia. However, there is a lack of discussion concerning the specific settings
and characteristics of digital entrepreneurship in the smart city scenario. Nowadays, the concept
of digital entrepreneurship is considered as a part of the digital entrepreneurial ecosystems (DEE)
that provides an environment for effective entrepreneurial activities. Hence, the investigation on
how DEE is interconnected with smart cities and how they both can contribute to their mutual
development appears both timely and necessary. To reach this research objective, the authors, after
giving a clear definition of each component of DEE based on an extensive literature review, consider
its interconnection with the smart city model. The connection between the dimensions of a smart city
and the structural constituents of DEE is also tracked, highlighting the contribution of each element
to the development of a smart city. Through the creation of a comprehensive framework, the results
of the paper show clearly that DEE is an inevitable part of a smart city environment. The research
also covers the model of DEE engagement in smart city architecture.

Keywords: smart city; digital entrepreneurship; digital entrepreneurial ecosystem; smart city dimen-
sions; digital transformation; collaborative economy

1. Introduction

Around 55% of the world population and 75% of the European population live in
cities (World Bank 2019) and need access to better living conditions, as well as talent
discovery and expression. By 2030, six out of every ten people are expected to live in
a city, and by 2050 this number will increase to seven out of ten. The number of urban
residents is growing by nearly 60 million people every year; as the world becomes more
urban, cities need to become smarter (Manville et al. 2014). From the end of the 20th
century, cities have been increasingly looking for solutions to traditional management
challenges, environmental problems, as well as creating the necessary conditions to raise
citizens’ satisfaction and well-being. The phenomenon of Smart Cities (SC) took shape
and has been evolving through the inclusion of various dimensions, from Information and
Communication Technologies (ICTs) and infrastructure to social and human capital, in
order to generate greater and more sustainable economic development, as well as improved
quality of life for citizens (Fernandez-Anez et al. 2018; Hashem et al. 2016). The latter is
an inevitable source for entrepreneurship, which in its turn generates new knowledge
necessary for smart city development (Scornavacca et al. 2020).

Entrepreneurship as a phenomenon is researched from various perspectives, including
its nature and developmental paths in the urban environment (Audretsch et al. 2019;
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Glaeser 2007; Glaeser et al. 2010; Pacut 2020). One of the key issues discussed by scholars
is the spatial determinants of entrepreneurship, or, in other words, identification of local
conditions that encourage entrepreneurship (Fritsch and Falck 2007; Audretsch et al. 2012;
Ghani et al. 2014). Each location is characterized by the unique combination of knowledge
and cultural traits which determine the availability and content of the profit opportunities
that can be discovered by entrepreneurs (Andersson 2005). Empirical evidence based on
the analyses of 21 economies within a period of 7 years shows that entrepreneurial policies
need to be adjusted to specific locations in order to influence the growth of entrepreneurial
action (Pita et al. 2021). With the growing attention of researchers to smart cities, much of
the academic literature discusses the role entrepreneurship plays in developing smart cities
(Richter et al. 2015a; Kummitha 2019; Schiavone et al. 2020). However, there is a lack of
emphasis in the literature on digital entrepreneurship (DE) in the context of smart cities
(Kraus et al. 2018; Manjon et al. 2019).

Moreover, nowadays, the concept of digital entrepreneurship is considered as part of
the digital entrepreneurial ecosystem (DEE) that provides the environment for effective
entrepreneurial activities (Spigel 2015; Li et al. 2017; Sussan and Acs 2017; Elia et al. 2020).
The term “ecosystem” was transferred from natural science to economics and business
administration research to explain the complexity of the interactions between individuals
and organizational stakeholders. Just as the natural ecosystems generate benefits known
as ecosystem services, the entrepreneurial ecosystem creates resource allocation aimed at
productive usage, innovation, and high-growth ventures (Autio and Levie 2017).

In such a context, the main goal of this research—revealing the interconnection be-
tween DEE and smart cities and the contribution of this relationship to their mutual
development—is both urgent and necessary. In order to achieve this goal, the present work
seeks to address the following research questions:

RQ1: What is the interplay between DEE and smart cities?
RQ2: Do they actually affect each other development?
RQ3: What is the contribution of DEE to the smart city dimensions?

In order to answer such research questions, this paper is organized as follows: firstly,
we provide a literature review on issues of smart cities, digital entrepreneurship, and
digital entrepreneurial ecosystem to accurately identify the gap present in the literature.
Then, we describe the methods used to reveal the interconnection between the digital
entrepreneurial ecosystem and smart city development. We consider each component of
DEE and its interconnection with smart cities to establish its role in SC development. As the
main result of the research, we reveal the contribution of DEE for each dimension of smart
city development and present the model of DEE engagement in smart city architecture.

2. Literature Review
2.1. Smart Cities and Entrepreneurship

Despite the ongoing initiatives at the governmental level to develop smart cities
and sustainable urban environments, there is no universal comprehensive definition
of smart cities accepted both in the scientific literature and at the institutional level
(Gil-Garcia et al. 2015; Yigitcanlar et al. 2019). This term is widely used in different re-
search fields and takes on different meanings depending on the context. On the one hand,
some researchers stress the importance of the infrastructure in smart cities and their ability
to provide effective and affordable transportation systems, power and water supply, and
ICTs (Harrison et al. 2010; Toppeta 2010; Silva et al. 2018; Salkuti 2021; Abu-Rayash and
Dincer 2021). On the other hand, other researchers consider the smart city as a set of factors
that affect and raise the innovative and entrepreneurial potential of the city, allow attracting
human capital and develop cultural and creative activities. Their vision leans toward the
inclusiveness of the citizens and communities’ engagement in the city’s everyday life
(Kourtit et al. 2012; Kummitha 2018; Mittal and Sethi 2018; Laitinen and Piazza 2020). The
variety of definitions justifies that the term “smart city” identifies cities through a wide
range of attributes to favor efficient and sustainable incentives for economic development
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and entrepreneurial growth to provide high-quality life and inclusiveness for the citizens.
This means that one of the main characteristics of a smart city resides in its ability to
generate entrepreneurial activities to attract investments and create a competitive business
environment in the city context (Komninos and Mora 2018; Antonov et al. 2021).

The abundance of smart city definitions stimulates the discussion on its dimensions.
The scientific literature is rich in studies on this topic and helps to define them from differ-
ent perspectives. These dimensions define basic requirements and enable conditions and
core components for the comprehensive conceptualization of the smart city phenomenon.
Giffinger and Gudrun (2010) have developed six characteristics that determine the city as
smart. One of them is “economy”, in terms of competitiveness, which therefore involves
innovative spirit in the city and development of local entrepreneurship enhanced by the
environment to dynamically transform and meet changes. Another group of scholars,
Nam and Pardo (2011), after a thorough study of the scientific literature, has defined a
smart city as an interconnection of three main dimensions, made of technological, insti-
tutional, and human factors. The category of human factors is represented by learning,
creativity, and knowledge transfer that make a smart city attractive for creative human cap-
ital. The model elaborated by Chourabi et al. (2012) has stipulated eight factors that define
a smart city and establish a basis for an integrative framework. In this model, the elements
characterizing entrepreneurship in the cities are distributed among different factors of the
model and reflect the challenges that smart cities face as well as the strategies to overcome
them—business process improvement, adequate training and funding, integration of skills
and culture among the employees, etc. The model of Gil-Garcia et al. (2015) consists of four
main elements—technology and data, physical environment, society, and government. The
society element includes the development of knowledge economy, encouraging creativity,
engagement and collaboration.

The smart city definition also includes the role of talent discovery and entrepreneur-
ship. Scholars often address the question of whether entrepreneurship is promoted in
smart cities through the creation of new enterprises or ICT companies that form the en-
trepreneurial core in the smart city, play a key role in other entrepreneurial endeavors, and
drive entrepreneurship. The findings of the study conducted by Barba-Sánchez et al. (2019)
show that the smartness level of a city affects the entrepreneurial activities and technologi-
cal level. Furthermore, the technological level that distinguishes the smart city from other
locations is an intermediary for the relationship between the entrepreneurial activity of
the city and its smartness level. Kummitha (2018) analyses the concerns characterizing the
entrepreneurial-driven smart city model, summarized in four main areas: the usage, ap-
propriation, and effectiveness of technology; social polarization; switching costs; and data
management. By building upon these concerns, the paper offers a number of suggestions
for policymakers to take effective steps toward inclusive planning. The author suggests
potential policymakers invest in knowledge-based urban development programs to enable
community knowledge and skills. Beyond this, policymakers are encouraged to shift their
smart city projects from a technology city to a social city where technology is developed
and used by human agents instead of promoting the technologies above human propensity.
More recently, Trencher (2019), by exceeding the heavily critiqued first-generation smart
city 1.0 paradigm, examined the theoretical characteristics of the second generation (the
so-called smart city 2.0), conceptualized as a “decentralized, people-centric approach where
smart technologies are employed as tools to tackle social problems, address resident needs
and foster collaborative participation”. Furthermore, Yun and Lee (2019) proposed a Smart
City 4.0 model where the city is the main agent of production supported by enhanced
connectivity and entrepreneurship. All the models discussed above have similar attributes
and prove the importance of entrepreneurship development in smart cities.

The smart city dimensions defined and discussed in the literature, together with the
contents concerning the concept of DE discussed in the next section, are fundamental build-
ing blocks to create our comprehensive framework and the internal/external relationships
which regulate its functioning.
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2.2. Digital Entrepreneurship and Digital Entrepreneurial Ecosystem

The scope and boundaries of DE are uncertain, and substantial literature reviews
across this domain (Kraus et al. 2018; Zaheer et al. 2019) help to understand the complexity
of the phenomenon, including differences from traditional entrepreneurship, and possible
implications for various fields of research beyond management and business. It is worth
noting that DE is not based on single new developments in the field, but rather on opportu-
nities that emerged due to digitalization for new venture creation and for already existing
enterprises to alter from offline to an online presence (Kraus et al. 2018). Sahut et al. (2019)
suggest that research on digital entrepreneurship can be categorized into two main groups:
studying how technologies transform entrepreneurship, and exploring the generation of
entrepreneurial opportunities with the help of digital technologies. In the first category,
digital technologies serve as enablers, while in the second, these technologies perform both
as enablers and outputs.

A few definitions of DE can exemplify the fragmented nature of the existing research.
Hull et al. (2007) define DE as “a subcategory of entrepreneurship in which some or all
of what would be physical in a traditional organization has been digitized”. Davidson
and Vaast (2010) refer to DE as pursuing “new venture opportunities presented by new
media and internet technologies”. When digital entrepreneurs rely upon the features
of digital media and IT, “they exacerbate changes in the competitive landscape, as they
attempt to seize the opportunities”. Three interrelated types of opportunities are presented
in the study: business, knowledge, and institutional. Hair et al. (2012) state that in
DE “some or all of the entrepreneurial venture takes place digitally” and identify that
products, distribution, the workplace, and other things can take digital forms in a new
venture. Giones and Brem (2017) propose to discuss the DE through a revision of the term
“technology entrepreneurship” and conceptualize three different phenomena: technology
entrepreneurship, digital technology entrepreneurship, and digital entrepreneurship. They
put the following technologies behind the opportunity: “new products and services based
on the internet. Services running only in the cloud; using big data or artificial intelligence”
(p. 45). Le Dinh et al. (2018) also mention the internet and ICTs as the technological assets
through which DE emerged.

In this context, the variety of definitions can be explained by the development and
practical use of ICTs. Zaheer et al. (2019) highlight three phases of it. The first phase is
characterized by a modest number of internet users, and the role of the internet in creating
enterprise value, which was predominantly functional. The rise of portals, directories and
search engines falls in this phase. The second phase is featured as ‘e-entrepreneurship’ and,
together with the content, the process in entrepreneurial activities is digitized. Broadband
networks, mobile devices, and the rise of social media create user-generated content and
change our perception of interaction. The third phase, according to the authors, is actual
digital entrepreneurship. There is an “environment of ubiquitous connectivity”, where
business model transformation takes place. Individuals are no longer in the focus as the
shift is made towards “digital entrepreneurial ecosystems which encourage shared and
distributed entrepreneurial agencies, processes, and outcomes”. By consolidating the
literature about digital ecosystems and entrepreneurial ecosystems, the concept of the
“Digital Entrepreneurial Ecosystem” (DEE) appears as a new framework for understanding
the role of entrepreneurship and digital entrepreneurship in the digital era (Purbasari
et al. 2021). Some authors consider Digital Entrepreneurship Ecosystems as “an ecosystem
where digital entrepreneurship emerges and develops” (Li et al. 2017), and it is suggested
that it is crucial for digital entrepreneurship development because it can integrate resources
and facilities beyond the firm level (Spigel 2015). Sussan and Acs (2017) suggest a DEE
framework as the interconnection of four key concepts: digital infrastructure governance,
digital user citizenship, digital entrepreneurship, and digital marketplace.

At the same time, Song (2019) suggests several improvements to the “Digital En-
trepreneurial Ecosystem” framework. The author reintroduces the Digital User Citizenship
concept more broadly and includes users on the demand side and the supply side and
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replaces the Digital Entrepreneurship concept by Digital Technology Entrepreneurship,
a broader concept including app developers and all other agents producing goods and
services that connect to the platform; in addition, the author replaces Digital Marketplace
with the concept of Digital Multi-sided Platforms. These improvements were made to
provide a sustainable version of DEE. According to this research, a sustainable DEE is “one
in which user privacy is protected, platform efficiency enhanced by third-party agents, mar-
ket competition is not stifled by platforms, and security of digital infrastructure ensured”
(Song 2019).

Some cities (ex. London, Paris, Berlin, Tel Aviv, Singapore, etc.) used DEE devel-
opment for revival economies and provided acceleration of start-ups (especially digital
innovation projects). There are many actors involved in DEE, and they have different goals
(Li et al. 2017). The main question is how to achieve them all. Each participant may prefer
to act to its benefit and create value only for itself rather than consider the interests of other
participants. This may lead to conflicts and obstacles in DEE development.

Nevertheless, there is an opinion that little discussion on the DEE is present in the
literature, so that there are still limitations to the resulting DEE framework (Song 2019;
Purbasari et al. 2021). At the same time, to the best of our knowledge, no exiting study
highlights DE and DEE as a fundamental dimension or as the enabler of smart cities. All
the studies published in this research field emphasize the importance of entrepreneurship
for smart city and its necessity as the main factor for smart city functioning. However,
there are no studies devoted to revealing the role of DEE in smart city development. So,
our study aims to fill this research gap and contribute to smart city and DEE literature by
revealing the interconnection of DEE with smart cities and their possible contribution to
their joint development.

3. Methodology

The nature of this study is exploratory. It aims to analyze and understand the bilateral
relationship between DEE and SC dimensions by providing reliable definitions of the
elements involved in this complex system through the study of theories and models
retrieved from rigorous sources. For this reason, the initial objective of the authors—which
is reflected in the research questions—was to offer a clear overview of the main components
taken into consideration as well as their interconnections.

To do so, as a first step of the research, a thorough literature review on the topic
was conducted. The literature review aims to examine the current state of the art of the
literature on smart cities, their dimensions, smart city model evolvement, and the role
of entrepreneurship in it. Following that, the concept of DE and the shift towards DEE
were studied. The evidence from the literature, integrated with information derived from
official documents and recent reports of the EU, were used to design and characterize the
constituents of the final framework presented in section four. This approach allowed the
authors to reveal also the existing literature gap on the role of DEE in smart city develop-
ment.

To explore the importance of DEE for smart cities, the DEE model elaborated by
the Global Entrepreneurship and Development Institute was used; the authors carefully
considered each component of the DEE model and its’ interconnection with smart cities in
order to answer the research questions RQ1 and RQ2 defined in the introduction section.
At the same time, the SC model was derived from the European Parliament SC report
(Manville et al. 2014). It presents six fundamental axes or dimensions: Smart Economy,
Smart Mobility, Smart Environment, Smart People, Smart Living, and Smart Governance.
To answer the RQ3 and qualify the connection between smart cities dimensions and
the contribution of DEE to each one of its elements, in addition to the aforementioned
model, the authors used an updated version proposed by Van der Hoogen et al. (2019) as
a reference.
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4. Results and Discussion

As mentioned, one of the main characteristics of the smart city model is its ability to
generate entrepreneurial activities. Another one is its digitalization—smart telecommunica-
tion networks, intelligent transportation systems, and developed energy infrastructure are
some examples of this area (Amović et al. 2021). The ongoing technological development
together with the emergence of DEE and the appearance of smart cities give the unique
possibility for rising effectiveness of capital usage—by making decisions based on actual
data. It is known that today, data is the new gold and smart cities have a great capacity
to provide a high-quality hard infrastructure as well as availability to collect, analyze and
provide useful information (Richter et al. 2015b). For instance, if someone wants to perform
marketing research before opening a new restaurant, there is no need to visit the place and
count people passing by its potential location. It is possible to obtain data from city cameras
located close to the place and use one of the hundreds of big data analysis algorithms to
estimate relevant people flows.

The shopping mall business development is an example. Today, every smartphone
(and mobile provider) collects large amounts of data about its owner. When a person
enters a shopping mall, the mobile provider gives impersonalized information to the mall
data center (like gender, age, etc.). So, mall owners can provide their tenants with reliable
information about the target audience (Lee et al. 2013).

Therefore, smart city infrastructures provide great opportunities for data collecting,
and this allows DEE to be implemented. It would be difficult to imagine a DEE without the
possibility to make data-driven decisions.

In this study, we consider DEE as the interconnection of four key concepts: digital
user citizenship, digital infrastructure governance, digital entrepreneurship, and digital
marketplace (Sussan and Acs 2017). For answering our research questions, we consider
each component of DEE and its interconnection with smart cities as reported below in
Table 1.

Table 1. Digital entrepreneurial ecosystem for smart cities.

D
ig

it
al

Ec
os

ys
te

m
s

U
se

rs

Digital user citizenship Digital marketplace

A smart city has the necessary capacity to collect a large amount of
data and to provide it to those who need it and can use it. At the
same time, SC should provide user privacy since public trust is a

prerequisite to user participation in the digital economy (The
Global Entrepreneurship and Development Institute 2020).

A smart city provides a great opportunity for
cooperation and interaction between agents

and users, which in turn creates digital
platforms and stimulates market competition,

innovation, and entrepreneurial activities.

D
ig

it
al

in
fr

as
tr

uc
tu

re Digital infrastructure governance Digital entrepreneurship

Provide both technological and legal basis for the use of data
collected by a smart city and is responsible for keeping the digital

economy open and secure.
Governments of SC have to enact and enforce rules and regulations,

which protect the data-usage process and provide security of
digital infrastructure, maximizing the economic and social effects

deriving from a smart city infrastructure usage.

A smart city attracts cultural and creative
human capital that, in turn, raises the

entrepreneurial innovation capacity of the
city and its investment attractiveness, thereby
increasing its digital marketplace efficiency.

Institutions Agents

Entrepreneurial Ecosystems

Digital user citizenship is a prerequisite for the appearance of both smart cities and
DEE. Neither traditional nor digital economy can exist without people who contribute to
its development by taking part in different transactions. This collaborative consumption
and bottom-up involvement are typical of the collaborative economy (CE) paradigm
(Ertz and Boily 2019). The commonly accepted digital user citizenship concept undermines
that citizens are ready to agree on a new kind of social contract by providing their data to
the state or third parties such as commercial or financial organizations. This is a sharp issue
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due to both legal and ethical aspects, which can differ significantly from state to state and
from one culture to another. It is realistic to expect that soon, new international institutes
will try to elaborate international standards for this issue. Digital user citizenship makes it
possible to collect an even larger amount of data. A smart city has the necessary capacity
to collect those data and to provide them to those who need it to enhance the number
and quality of services for the citizens. DEE can use this data to help people make data-
driven decisions, which helps to increase business effectiveness and cut unnecessary costs.
Moreover, it allows driving more efficient decision-making and business processes—for
instance, testing different business opportunities, as was considered in our example with a
new restaurant.

Digital infrastructure governance can provide both a technological and legal basis for the
use of data collected in/by a smart city. Nowadays, the digital government environment
has developed rapidly (Baheer et al. 2020). The creation of any kind of infrastructure implies
a significant amount of investment that is hard to achieve without the authority’s assistance.
Funds can be provided by state or by private investors, but under state guarantees. When
technical infrastructure is ready, the authority elaborates rules under which it will work,
and different actors can gain access to it. So, there shall be common rules that can guarantee
nondiscrimination and maximum economic and social effect of smart city infrastructure
usage.

Digital marketplace in a smart city provides great possibilities for cooperation and
interaction between agents and users in a community scenario. According to Sussan and
Acs (2017), a “digital marketplace that relies more on value co-creation between users and
agents will be more beneficial to a sustainable digital entrepreneurial ecosystem”. This
interaction helps to improve different products in ways that users need. For instance, if the
user is not satisfied with goods or service, he/she can post a comment with a description of
the problem. This comment allows the agent to understand what the problem is and make
necessary changes. Moreover, the product/service provider can react to the comment to
avoid losing a client. Even if users do not leave any comments, the smart city infrastructure
allows understanding of what is wrong with products or business processes. For instance,
a company can track a digital pathway of the user and understand exactly at which step
he/she makes the decision not to buy. A smart city also provides access to different data so
that actors can not only improve existing products, but also find estimate segments with
unsatisfied demands, creating new products aimed at these segments.

Digital entrepreneurship makes economical use of the three above-mentioned blocks. It
uses technological infrastructure to produce and deliver new products to users through
digital marketplaces. Different variants of businesses can appear, and there is no need to
list them. The main achievement is that digital entrepreneurship can bring more wealth to
all stakeholders (governments, firms, entrepreneurs, customers/users) when there is an
ecosystem that provides the possibility to build the business upon data-driven decisions
(Borghys et al. 2020).

It is noteworthy that being a smart city is an ongoing process: it is necessary to
make alterations and contribute to technological infrastructure innovation as technologies
depreciate very fast. In smart cities, digital entrepreneurship also acts as an agent of change,
which helps authorities to understand how to anticipate or address the change and not to
lose competitive advantages provided by being a modern smart city.

Based on our analysis in Table 2, we track the connection between SC dimensions
and structural constituents of DEE, highlighting the contribution of each element and
identifying antecedents and consequences of the underlying relationships. We adopt
the smart city model of Van der Hoogen et al. (2019) but integrate it by interpreting
several other studies (indicated as references in the table) to explore the complexity of its
fundamental dimensions.

As it derives from Table 2, there is an ongoing debate on the definition and role of
smart city dimensions. Moreover, there is a lack of discourse on DEE’s contribution to the
development of smart cities. Hence, nine smart city dimensions were analyzed from the
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perspective of how DEE contributes to their development as well as helps them flourish by
providing innovative solutions, bringing stakeholders, and ensuring constant inflows of
ideas, people and technologies. DEE provides ground for the creation of business models
that can be tested both locally and internationally, helping a smart city to become an attrac-
tion point of high potential people with demanded skills and knowledge. It also allows
smart technologies and infrastructure to profitably protect the environment and contribute
to the development of sharing and platform economies, to provide transport efficiency, and
enable new approaches to urban smart mobility. DEE needs e-government to provide trans-
parency and efficiency of the decision-making process and facilitate innovative bottom-up
and inclusive solutions in the city.

Table 2. Contribution of DEE for smart city dimensions development.

SC Dimensions SC Dimension in the Literature Contribution of DEE to the Smart
City Dimensions

Smart economy

Smart economy is identified in terms of urban economic
growth and together with the development of ICT
technologies (Anthopoulos 2017).
Smart economy is one of the key strategic action fields
for smart city development and describes it as a set of
measures to transform and strengthen the urban
economy (Smart City Indicators 2019).
The smart economy concept is based on three pillars:
enterprise and innovation, productivity and local and
interconnectedness (Yudono et al. 2019).

Creation of new business opportunities that can
significantly affect the economy of a smart city.
DEE allows creating of business models that can be
tested on the local site and then be scaled to the
international level.
Moreover, well-developed DEE can help a smart
city to become an attraction point for
high-potential people with in-demand skills and
knowledge. The concentration of such people in a
smart city territory can form an IT cluster that will
attract more and more people and financial
resources to the smart city.

Smart technology
and ICT
infrastructure

Smart cities need a flexible, up-to-date ICT platform that
becomes real technical support for smart cities’
development (Chichernea 2015).
The main indicators of the smart ICT system in the
urban environment are mobile communication
environment, urban hardware facilities and logistics
system. (Cai et al. 2020)

DEE helps to make smart technologies and
infrastructure profitable. Collecting data and the
creation of technological infrastructures requires
significant investments. DEE helps to find clients
who are ready to pay for collected data or
infrastructure usage. Thus, investments become
reasonable and accumulate free cash flow, which is
necessary for further technological development.

Smart
environment

Smart environment is a knowledge-based system aimed
at building a sustainable and harmonious environment.
Ecological issues and biodiversity play a vital role in
citizens’ welfare and can be reached by means of
implementation of smart resource management and
using ICT and IoT technologies (Vinod 2020).
The role of technology is important for the efficient use
of resources, improving knowledge about
environmental services, and changing people’s habits
(Aletà et al. 2017)

DEE contributes to protecting the environment by
reducing the burden on the use of natural
resources. The clearest example of DEE
contribution in this area are sharing and platform
economies, which are closely connected with
digital entrepreneurship and create opportunities
both for entrepreneurs and consumers.

Smart mobility

Smart mobility is based on applying innovative
technical solutions and different alternative mobility
services (Schulz et al. 2021).
A reduced ecological footprint due to traffic congestion
decrease and route optimization is one of the essential
factors of smart mobility together with the promotion of
active and inclusive mobility, encouraging the use of
environmentally friendly vehicles and citizens’
engagement (Paiva et al. 2021).
The smart mobility concept includes improving public
transport services, real-time traffic monitoring and
management (Prakash 2021).

To provide transport efficiency, smart cities must
constantly analyze information on citizens’
mobility demand and the state of public transport.
Smart cities need to collect statistical data on the
behavioral patterns of their citizens. DEE enables
new approaches to urban smart mobility by
providing tools and infrastructure for this process.
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Table 2. Cont.

SC Dimensions SC Dimension in the Literature Contribution of DEE to the Smart
City Dimensions

Smart people

The smart people dimension of SC refers to the social
and human capital in terms of qualification, lifelong
learning, inclusiveness, creativity, and participation
level in public life (Giffinger and Gudrun 2010).
No significant further development of this topic was
carried out onwards (Ninčević et al. 2021).

DEE requires talented and well-educated people
and, at the same time, creates the conditions for
the appearance of such people.
Knowledge dissemination happens faster in these
conditions. Moreover, it is common practice when
big companies run their educational programs to
prepare and hire people to satisfy their demand for
human capital with relevant skills.

Smart
governance

Three main components of the smart governance
dimension are societal goals, collaboration and
technologies (Tomor et al. 2021).
The role of technologies is important to achieve effective
governance and better outcomes for the urban
environment (Jiang 2021).
The main goal of smart governance is to achieve
sustainable urban development and improved
coordination of the stakeholders in the process
(Nguyen and Dao 2020).

DEE needs e-government to provide transparency
and efficiency of the decision-making process. At
the same time, it helps to ensure the transition of
local governments from being bureaucratic
barriers to become facilitators of innovative
bottom-up and inclusive solutions.

Smart living

Smart living is based on three main pillars: energy,
mobility and waste. These categories are applicable on
both local and global levels in rural and urban
environments (Zavratnik et al. 2020).
Being an equivalent of smart cities, the smart living
dimension includes other components, such as smart
people, smart mobility, smart economy, smart
environment and smart government (Vinod 2020).

DEE provides great opportunities for smart living
by providing comfortable infrastructure for the
citizens.
Digital technologies make everyday life easier
with solutions for various domains of urban life
based on technology, connectivity, and data
analytics (Gassmann et al. 2019) and creating new
business model possibilities.

Smart
organisation

Smart organizations should support more flexible
processes and collaboration between the stakeholders
and adapt their knowledge management systems to
promote more collaborative and innovative
communities in their ecosystems, encouraging a more
transparent and inclusive environment (Lima 2020).

In e-business, there are many remote vacancies,
and after COVID-19 lockdowns, the number of
such vacancies has increased. This allows joining
talented people from all over the world without
forcing them to physically move to one place.

Smart policy

The city administration’s policy directions are directly
connected to the strategies aimed at making the city
smarter. In some cases, direct support of the mayor
significantly affects the implementation of smart
initiatives in the city (Alawadhi et al. 2012).

The stakeholders of DEE become inevitable actors
of the smart city policy development and
implementation, making their impact on the
development strategies of the city.

The above-mentioned approach allowed us to design the model of DEE engagement
in smart city architecture (see Figure 1).

This framework represents the bilateral interaction between a smart city and DEE and
its components through the analysis of nine smart city dimensions, defining DEE as an
inevitable part of the smart city environment.
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5. Conclusions

Entrepreneurship occupies one of the central places in the development of regions
and cities. The proliferation of smart cities is pushing governments to focus their efforts on
increasing public value creation. The SC objectives and management exceed traditional
institutions’ resources, capabilities, and scope, as well as their classic processes of governing.
Consequently, new and innovative forms of governance are needed. Indeed, the creation
of public value in the context of smart cities resides on high levels of urban collaboration
among different stakeholders, which promotes the use of new technologies to adopt a more
participative model of governance (Rodríguez Bolívar 2018).

Digital technologies have developed significantly in recent years, becoming an integral
part of various spheres of the urban environment and contributing to the development of
smart cities. These technologies boost the development of digital entrepreneurship, which
is one of the building blocks of DEE.

In this paper, the interconnection between smart cities and DEE and its contribution
to their mutual development were studied. A strong interconnection was established
due to the contribution of each of DEE components—digital user citizenship, digital
infrastructure governance, digital entrepreneurship, and a digital marketplace—into smart
city development. At the same time, it was established that smart cities create prerequisites
for effective DEE development by providing the necessary infrastructure.

The evidence of this paper showed that DEE contributes to each of the nine smart city
dimensions, positively affecting their development and growth.

The main outcome of the research consists of designing the model of DEE engagement
in smart city infrastructure. This framework shows the bilateral nature of the interaction
process between DEE and smart city.

This study has some limitations that mainly lie in its exploratory nature. In order
to obtain a comprehensive analysis of the role of DEE for smart city development, the
engagement of different stakeholders in the research is needed. Thus, future studies will
be aimed at the conduction of round tables and interviews with smart city stakeholders
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and practitioners that will provide the academic community with sufficient evidence on
the role of DEE in smart city development from the practical side.

Despite the above-mentioned limitations, our research presents some interesting
theoretical, empirical, and policy implications. So, the theoretical contribution of the
present study consists of the expansion of the role of digital entrepreneurship in the smart
city environment, which was previously neglected in the literature. Entrepreneurship in
the smart city is a robust building block that can be considered as a smart city dimension
in future scientific studies. In addition, the evidence obtained from an extensive literature
review of sources published in different domains (i.e., academic, institutional, managerial)
allowed us to introduce a new conceptual framework that includes both SC and DEE and
their dimensions and interplay.

The managerial implication of this paper resides in the evidence that smart city
stakeholders can consider digital entrepreneurship and DEE of the city as a driver for
smart city development, which has a significant potential to leverage various spheres of
urban life. From an institutional and political viewpoint, the present results can support
governments and local administration in improving their role in the urban innovation
ecosystem, through research and innovation projects and programs, with the goal of
increasing the effectiveness and efficiency of public service delivery. These outcomes also
have a strong social and economic impact on urban development; hence, the development
of entrepreneurial activities in the city prompts advancements in other spheres of urban life.
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