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According to the UN Department of 
Economic and Social Affairs (UN, 2018a), 
between 1950 and 2018, the world’s urban 
population grew more than four-fold, from 
an estimated 0.8 billion to 4.2 billion. By 
2050, the less developed regions will 
account for more than 85 per cent of the 
total world population and over 80 per cent 
of the world’s urban population. 

This global urbanization process is expec-
ted to continue for several decades as the 
number and size of cities continue to grow 
in line with the rising share of city-dwelling 
populations. All class of urban settlements 
including cities (500K-1 million people), 
large cities (5-10 million people) and mega-
cities (more than 10 million people) are 
increasing in number. To cope with these 
patterns of urbanization, and effectively 
respond to critical challenges of city deve-
lopment, there is a need to provide efficient 
delivery of services for the well-being of 

citizens. In order to ensure sustainable 
urban growth and economic development, 
cities are increasingly using digital and infor-
mation technologies (ITs) to innovate their 
services and governance models. In doing 
so, it gives rise to a new model of city that 
is commonly referred to as a “smart city.” 

So far, in the field of management sciences, 
smart cities have been primarily explored 
through two main questions: (i) how a city 
becomes smart and (ii) what strategies are 
adopted to carry out such a project (Ben 
Letaifa, 2015). The associated political pro-
cesses and choices essentially reflect econo-
mic, social and societal challenges of which 
IT is only the support. Consequently, smart 
city players tend to position themselves on 
different key questions such as: the choice 
of data governance emerging from complex 
ecosystems (Gupta et al., 2020); the nature 
of the intelligence to be promoted (rational, 
emotional, collective, participative); the 

POLITIQUE ÉDITORIALE
Systèmes d’information et management

Positionnement et enjeux

À travers les évolutions des technologies de l’infor-
mation et de la communication (TIC), les conduites
sociales et économiques des personnes, des entreprises
et des organisations se transforment profondément dans
tous les secteurs de l’industrie, du commerce, des ser-
vices marchands et non-marchands. À l’aune des poten-
tialités socio-techniques les schémas classiques du
management, de la décision et de l’organisation sont
alors amenés à être complètement repensés. Aider à
comprendre les relations entre les technologies de l’in-
formation et les pratiques du management des organi-
sations constitue une contribution de la communauté
académique aux débats sur les enjeux, les méthodes et
les outils de la société de l’information. Dans ce contex-
te et cette perspective Systèmes d’Information et
Management (SIM) entend être la revue de référence de
la francophonie concernant les systèmes d’information
destinés au management des entreprises. 

Objectifs éditoriaux

De par son existence et son fonctionnement, la revue
vise à :

• mettre en valeur des travaux de chercheurs et de
praticiens et à participer ainsi à la promotion de la
connaissance scientifique dans le champ retenu ;

• partager avec le monde professionnel l’intérêt et les
possibilités d’application de recherches à caractère
académique.

Objectifs scientifiques

SIM poursuit trois objectifs scientifiques :

• évaluer la performance et caractériser les systèmes
d’information tant dans leur genèse qu’au plan
des usages ;

• décrire et analyser les processus d’interprétation
de l’information déployés par les acteurs dans
leurs activités de veille, de communication, de
création et d’enrichissement des connaissances ;

• décrire et analyser la façon dont les acteurs s’ap-
proprient les technologies de l’information et dont
celles-ci, à leur tour, modifient les dispositifs de
coordination entre les acteurs et les normes
socio-culturelles.

Dans cette perspective scientifique, la revue SIM est
particulièrement concernée par :

• le caractère stratégique des systèmes et de l’in-
formation ;

• la construction et la gestion des connaissances ;

• le coût, le financement et la rentabilité des tech-
nologies ;

• l’évolution de la fonction systèmes d’information ;

• l’évolution du travail et des processus d’affaires ;

• la transformation des organisations ;

• le contrôle, le pouvoir et l’éthique.

Caractère scientifique

Tout travail original améliorant la connaissance des
systèmes d’information peut y trouver sa place dès lors
qu’il se situe dans une problématique intéressant les
sciences de gestion. Des contributions d’auteurs fondées
sur les corpus théoriques de nombreuses disciplines fon-
damentales sont les bienvenues (philosophie, psycholo-
gie, sociologie, économie, anthropologie, histoire, droit,
linguistique et sciences cognitives, informatique, mathé-
matiques). Les recherches théoriques dont le champ est
clairement mis en perspective, y trouvent naturellement
leur place, aussi bien que des recherches empiriques
permettant de réviser certains concepts ou théories.
Revue au caractère scientifique affirmé, SIM publie les
travaux respectant les principes de rigueur en usage au
niveau international. Ce caractère scientifique n’exclut
pas la diversité des approches méthodologiques : quan-
titatives, qualitatives, conceptuelles, recherches-actions,
cliniques et expérimentales, simulations sur la base d’hy-
pothèses tenant compte des problèmes concrets et perti-
nents. Par conséquent, seront retenus en priorité des
articles : 1) apportant une contribution significative à la
connaissance dans le domaine retenu ; 2) lisibles par les
enseignants chercheurs et les praticiens avertis. 

Dans la rubrique « Articles de recherche » les articles
devront être construits sur des bases méthodologiques
solides (revue de la littérature, justification et description
de la méthode…). La rubrique « Cas, expériences et
pédagogie » vise la publication de cas pédagogiques, de
retours d’expériences et de témoignages d’entreprises
illustrant la conception, l’usage des outils et la gestion
de la fonction systèmes d’information ; en l’occurrence,
l’accent est essentiellement mis sur la pertinence et l’ori-
ginalité des contributions sans exigences particulières
de références à des travaux antérieurs. 

Pratiques d’édition

Les articles sont publiés principalement en français et
occasionnellement en anglais. 

Les articles soumis sont originaux. Ils n’ont pas fait
l’objet d’une acceptation pour publication dans une
autre revue ou dans un ouvrage et ne sont pas en cours
d’évaluation dans une autre revue à comité de lecture.

Les articles soumis sont revus anonymement par
deux lecteurs spécialistes du domaine (cf. instructions
aux auteurs en fin de numéro).
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dimensions to be taken into account in the 
trajectories of smart cities (Camboim et al., 
2019); the levels of transparency and control 
over the choices made when combining 
algorithms and/or human beings. 

These key questions underpin the future 
trends in the development of a smart city, 
on the one hand; and on the other hand, 
they open avenues for future research on 
smart cities. In this editorial we discuss 
and present the current and future trends 
of research on smart cities in management 
science. In section 1 we position smart 
cities in the current challenging context. In 
section 2, we present a bibliometric analysis 
on IT and the smart city. In section 3 we 
explore three research directions. Finally, by 
considering the convergence of elements 
that constitute a smart city, we conclude 
this editorial and introduce the papers 
published in this special issue. Finally, we 
conclude on the convergence of elements 
that constitute a smart city and introduce 
the papesr published in this special issue.

1.  EMERGENCE OF SMART 
CITIES AND ACTUAL 
CHALLENGES

A smart city is a city that connects physical, 
social and economic infrastructure with 
information technology (IT) to improve the 
collective intelligence of a city (Harrison 
et al., 2010) and the quality of services 
delivered to citizens. It is therefore charac-
terized by a high level of community enga-
gement for making the city economically 
dynamic and efficient (TM Forum, 2019), 
socially stable, inclusive and attractive, 
and operationally sustainable (UN, 2018c; 
ISO, 2018). This vision was largely inspired 
by the challenges a city faces in coping 
with massive urbanization, while keeping 

essential services running (ISO, 2018). The 
related challenges involve the need for a 
city to connect institutional and industrial 
stakeholders (economic, technological) and 
citizens while also creating physical, social, 
economic and technological infrastructure 
for innovating and improving citizen ser-
vices. There is also a need to ensure an 
understanding of smart cities as a data eco-
system where local government authorities 
coordinate data initiatives through three 
elements: openness, diffusion and a shared 
vision (Gupta et al., 2020). Hence, a smart 
city can be defined as an ecosystem that 
enables innovative initiatives based on data 
and IT in an institutional context driven by 
the need to address urbanization problems 
faced by current and future cities.

Massive urbanization of cities is one of 
the oldest issues that regularly appear on 
the agendas of municipal and national 
governments. The most recent challenge 
brought about by the Covid-19 pandemic, 
tested the capacity of cities to manage the 
impact of the health crisis on its citizens. 
In this context, the role of innovation and 
information technologies played a crucial 
role in facing these challenges. Indeed, the 
COVID 19 pandemic was a drastic wake-up 
call that exposed the difficulties and failures 
of countries, provinces, cities, and so-called 
“smart cities” to handle unexpected challen-
ges while keeping essential services running 
and protecting its citizens. The 2020 edition 
of the IESE Cities in Motion Index (Berrone 
and Ricard, 2020), published in the context 
of COVID-19 health crisis, highlighted new 
challenges uncovered by the crisis, and the 
state of preparedness of cities to “face a 
crisis that shakes their stability across many 
dimensions” (i.e., Social Cohesion, Economy, 
Governance, Environment, Mobility and 
Transportation, Urban Planning, Technology, 
International Projection and Human Capital). 
The UN’s Urban Future report (UN-Habitat, 
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2021) explored the connections between 
the pandemic situation, cities considered 
vulnerable entry points for COVID-19, and 
the line of defense in responding to the 
crisis. This report highlighted the fragilities 
of our cities, questioned past practices and 
guidance to governments and reaffirmed 
that “sustainable urbanization” (UN-Habitat, 
2020) should be prioritized in the deve-
lopment agendas for urban resilience and 
sustainable recovery.

Despite this uncertain context, there is no 
doubt about the multidimensional role of 
technology and innovation in urban areas 
and their influence on shaping the future of 
cities (UN-Habitat, 2021; Guo et al., 2019). 
Although existing and emerging technolo-
gies provide great opportunities for cities 
to become “smarter,” it is also clear that 
“technology is most effective when coupled 
with institutional innovation and is not 
a substitute for improving governance, 
planning, operations and management” 
(UN-Habitat, 2020, p.32). Therefore, it is 
clear that IT and information systems (IS) 
are at the heart of the challenges in smart 
cities, either as the supporting infrastruc-
ture or as the digital innovation platform. 

In fact, the IT/IS dimension has been 
expressed as a key dimension in which a 
city must evolve to be considered as “smart” 
in multiple models (Giffinger et al., 2007). 
This dimension has influenced several 
city rankings (Berrone and Ricard, 2020), 
benchmarking tools (e.g., BSI Smart city 
framework-SCF), smart city maturity models 
from independent institutes (TM Forum, 
2019), consulting groups (e.g., Deloitte, 
KPMG) and advisory services firms (e.g., 
IDC Maturity Scape by IDC Government 
insights 2013). These co-evolving multi-di-
mensional models can therefore be used 
to assess a city’s current and desired states 
against various criteria. From a technological 

perspective, they can be considered as ena-
blers that help cities foresee the digital trans-
formation required to allow the progressive 
transformation of the city. However, as we 
will also see in our bibliometric analysis 
through a co-citation analysis (Section 2), 
the vision of a smart city can’t be limited 
to its technological capabilities. 

2.  A BIBLIOMETRIC ANALYSIS 
ON SMART CITIES 

To better understand the role of IT in 
smart cities, we performed a co-citation 
analysis (CCA) to identify the main themes 
studied in the literature with the search 
key words “smart cities” and “information 
technologies”. For this purpose, we used 
VOSviewer, a software tool for constructing 
and visualizing bibliometric networks.

The CCA index that serves as a basis for 
the analysis is the frequency with which 
two units (authors, references, or journals) 
are cited together (Small, 1973; Zupic and 
Cater, 2015). This measure is assumed to 
indicate the relatedness of the units’ content 
(Walsh and Renaud, 2017).

As a co-citation analysis is based on past 
references that are co-cited, it helps to 
identify the main themes within a field of 
research. The Scopus database was used 
as the core database for this bibliometric 
search. Scopus currently covers nearly 
36,377 titles from approximately 11,678 
publishers, of which 34,346 are peer-re-
viewed journals in top-level subject fields: 
life sciences, social sciences, physical 
sciences, and health sciences. 

The initial search using the keywords 
“smart cities” and “information technolo-
gies” for the period (2001-2021) resulted in 
891 publications and was the basis for stage 
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1 of the co-citation analysis. We then, remo-
ved the references that were incomplete. 
The final sample used in this analysis was 
855 documents. With a minimum number 

of citations of cited references set to 2, 
then 294 publications were analyzed. With 
a minimum cluster size of 38 publications, 
we obtained the three clusters in Figure 1.

Figure 1. Cartography of clusters obtained with a co-citation analysis 
performed on an initial list of 855 references obtained from a research 

using the keywords (Smart city + Information Technologies)  
during the period (2001-2021).

 

Cluster 1 – Definitions, 
foundations, and trends of smart 
cities 

Cluster 1 (155 references) gathers works 
aiming to define the concept of smart cit-
ies, its theoretical foundations and trends. 
Analyzing the number of co-citations, we 
observe that a first group of scholars built 
their work based on a limited and mostly 
operational definition of smart cities sug-
gested by Caragliu et al. (2011). Caragliu 
et al. (2011) adopted a multi-disciplinary 
framework (including theories of regional 
competitiveness, transport and information 
and communication technologies (ICT), 
economics, natural resources, human and 
social capital, quality of life and participation 
of societies in cities) to define smart cities 
through 6 dimensions revealing the main 
targets a city should satisfy. To be smart, a 

city needs to invest in human and social 
capital and modern digital technologies 
to fuel economic growth, optimize natural 
resources of the environment, improve citi-
zens’ quality of life and living standards, and 
enable a more participatory governance. In 
fact, since the early work of Giffinger et al. 
(2007), it became usual to describe smart 
cities through 6 operational dimensions: 
smart economy, a smart mobility, a smart 
environment, smart people, smart living and 
smart governance. However, this approach 
has two main limitations. First, it offers 
the foundations of a marketing vision of 
what is a smart city. Second, it locks the 
perception of what smart cities are into 
a purely operational approach. Indeed, 
the 6 dimensions are mostly mobilized as 
analytical frameworks to build indicators 
establishing rankings of smart cities. For 
instance, Neirotti et al. (2014) investigated 
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the ratio of domains covered by a city’s best 
practices to the total of potential domains 
of smart initiatives. More generally, most 
of these studies offer a debate on whether 
smart cities exist or not, or on the degree to 
which cities are successful or not at being 
smart. But, in terms of performance, most 
pioneering studies define indicators that 
measure the efficiency of deployment of 
smart solutions. The contribution of smart 
solutions towards the ultimate smart cities’ 
goals, such as environmental, economic, or 
social sustainability are largely neglected 
(Ahvenniemi et al., 2017), which might be 
explained by the predominant strategic and 
technological vision of smart cities in this 
group of works. 

Interestingly, two main frameworks and 
visions of smart cities separate academic 
researchers. The first gathers works defining 
smart cities mainly through a technological 
approach and brings the concept closer to 
that of digital cities. Here, much attention 
is paid to modern and digital technologies, 
and the smartness of cities is measured 
through the ability to implement and use 
those technologies in all the six dimensions 
that define a smart city. More generally, 
smart cities are mainly shaped by a tech-
nology-push force, which aims to satisfy a 
strategic urban future vision, rather than 
a reality (Angelidou, 2015). The techno-
logy-push implies that smart solution or 
services implemented in cities are supply 
driven, where the digital and technological 
innovations are introduced into the market 
as a result of advancing science and tech-
nology. This leads to the development of 
a research stream gathering works from 
computer sciences and engineering mostly 
focused on how to adapt or use Internet of 
Things (IoT) technologies in smart cities 
projects. This is the case, for example, in 
Jin et al. (2014) who suggest a framework 
and new methods for creating smart cities 

through IoT technologies. In the same vein, 
Zanella et al. (2014) provide a comprehen-
sive survey of the enabling technologies, 
protocols, and architecture for an urban IoT. 
The authors discuss the technical solutions 
and best-practice guidelines that should 
be adopted when developing a proof-of-
concept deployment of an IoT solution for 
a smart city project and they stress the close 
collaboration between the city municipality 
and developers. In this research stream, 
security and privacy concerns appear as an 
important other topic. Zhang et al. (2017) 
offer an overview of several security and 
privacy challenges in smart city applications 
to emphasize the need for research efforts 
to address these issues, particularly in the 
field of healthcare, transport systems and 
smart grid solutions. 

The second framework of smart cities 
puts more emphasis on the initial targets 
of sustainability of cities. It depicts a more 
recent vision of smart cities much closer 
to people’s well-being enabled by digital 
technologies (Albino et al., 2015). The 
smart cities’ projects are influenced by a 
demand-pull force where innovative solu-
tions and services result from an answer 
to the demands of society. Smart solutions 
are developed to satisfy the initial target – 
sustainability – of smart cities. Observing 
that there is a much stronger focus on the 
first vision of smart cities, Ahvenniemi et 
al. (2017) conclude that there is a need 
to adopt an accurate term – smart sustai-
nable cities – to re-focus on sustainability 
in smart city development. Furthermore 
they suggest not to limit the assessment of 
smart city performance to indicators that 
measure the efficiency of deployment of 
smart solutions; but to consider indicators 
that measure the contribution towards 
the ultimate goals such as environmental, 
economic, or social sustainability. Thus, 
ongoing research needs to consider the 
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environmental impacts of using IT, to better 
understand whether IT-based services or 
equipment have a higher environmental 
impact than those IT-based solutions that 
can mitigate during its lifetime. 

Thus, whichever framework is used to 
define smart cities, Albino et al. (2015) 
conclude that there is no universal fixed sys-
tem of smart cities because of the variety of 
cities worldwide that have different visions 
and priorities. For instance, some smart city 
projects are more technology-centered, 
others are more sustainability-oriented, 
while others are a mix between the two. 
Thus, a successful smart city project is one 
that succeeds in realizing and implementing 
its initial vision whether it is more digital 
or more sustainable. 

Cluster 2. A critical and 
evolutionary vision of smart 
cities 

Cluster 2 (38 references) gathers papers 
that criticize the technology-push vision of 
smart cities research stream described in 
Cluster 1. All these papers agree to adopt 
a more evolutionary framework and vision 
of what is a SC, what it should be, and how 
efficiently it could be developed. 

According to Perera et al. (2014), the 
challenges of smart cities and IoT are inse-
parable since IoT technologies are adapted 
to the characteristics of smart cities. In 
fact, smart cities and IoT technologies are 
increasingly moving towards each other 
to achieve a common goal. They propose 
a “sensing-as-a-service” (SaaS) model to 
enable smart services. The model is com-
posed of four conceptual layers (sensors and 
sensor owners, sensor publishers, extended 
service providers, and sensor data consu-
mers) and is applied to three smart cities 

scenarios (waste management, smart agri-
culture, and environmental management). 
The authors identify the challenges of their 
SaaS model and categorize them as (i) 
technological, (ii) economic, and (iii) social 
(Perera et al., 2014). 

(i)	 The technological challenges include 
the development of middleware solu-
tions that are able to handle billions 
of sensors and parallel sensor data 
streams, the different aspects related to 
sensor configuration (sensor embedded 
software, intermediate devices, and 
cloud middleware-software), and others 
challenges related to data fusing, fil-
tering, processing storage (security 
and privacy), infrastructure and energy 
consumption. 

(ii)	 The economic challenges include 
several innovation, entrepreneurship 
and entry barriers that need to be 
addressed by future research. As there 
is much competition among actors of 
smart innovations or solutions, a clear 
business and ecosystem model needs to 
be defined. Zygiaris (2012) for example 
introduced a smart city reference model 
that could be mobilized by city planners 
to address sustainability challenges at 
a local innovation ecosystem context 
(that is the city). In this case, he argues 
that a smart city project could be suc-
cessful if certain elements of an urban 
innovation ecosystem anchor a city’s 
smart investments into a sustainable 
future. In the same vein, Kummitha 
and Crutzen (2017) suggest adopting 
a framework that is more focused on 
the involvement of various actors in 
the smart city ecosystem. But as these 
actors have different interests and 
expectations, they can be classified 
into three categories: firms from varied 
industries (which are centered on their 
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market and value creation and capture), 
city governments (to reach efficiency 
in their governance) and citizens (to 
improve their living standards and 
quality of life). In this context, smart 
cities projects are perceived as a market 
creation strategy where an alternative 
storytelling is necessary (Söderström 
and Klauser, 2014) to consider the input 
and contribution of those various actors 
(Hollands, 2008). 

(iii)	The social challenges mainly include 
issues related to trust and social accep-
tance which incorporate security and 
privacy, safety, accessibility, usability 
and the legal terms of the SaaS model 
and the solutions or services it enables. 
Considering the case of smart homes in 
a smart city, Bhati and Hansen (2017) 
illustrated why it is important to consi-
der social challenges in future research. 
Examining the perception of Singapore 
households on smart technology and 
its usage to save energy, there was a 
gap between the technology design 
and people’s behaviors and perception, 
which were not included as part of the 
smart home design functionality. 

Cluster 3. Information 
technologies and practices for 
social citizen intelligence in 
smart cities

Cluster 3 (101 references) focuses on 
citizens as resources involved in a pro-
cess to help cities become more intelli-
gent and consider citizens as their final 
objective. It gathers three main topics. 
First, it provides a critical view of the 
level of achievement of smart cities to 
serve their citizens in a sustainable way. 
Deakin (2011) asserts that smart cities have 
not yet reached their goals but are more 

focused on marketing campaigns rather 
than social intelligence and sustainable 
approaches. To move from intelligent to 
smart cities, they need to develop creative 
partnerships, knowledge transfer, learning 
and capacity-building. Similarly, Komninos 
(2009) defends the idea that cities will 
become smarter if they manage to deve-
lop innovation networks (communities, 
clusters, districts, multicultural territories). 
ITs are a facilitator that contributes to 
serving and developing human creative 
skills, innovative institutions, broadband 
networks and virtual collaborative spaces. 
Ismagilova et al. (2019) provide a valuable 
summary of 104 articles specialized in ISs 
with several definitions. Moreover, this 
article clearly repositions the final goals of 
smart cities to address challenges aimed 
at improving the quality of life of citizens 
through sustainable means. Based on the 
UN’s (2018c) 17 sustainability develop-
ment goals, the authors question the level 
of achievement and propose challenges 
that are not sufficiently covered by the IS 
literature. For instance, the challenges of 
including marginalized people (migrants, 
elderly people, women, differently abled 
people), and simultaneously planning the 
process of building cities while making 
them smarter by effectively connecting 
technological and social infrastructures. 

Second, Cluster 3 reminds us that the 
central core theoretical model in IS used 
to study smart cities is currently the UTAUT 
(Unified Theory of Acceptance and Use of 
Technology) (Venkatesh, 2003) to explain 
the intention to use and the final use of IT 
dedicated to smart cities. This core model 
focuses attention on the determinants of 
UTAUT (expected performance, expec-
ted efforts to use IT, social influences and 
facilitating conditions) according to the 
profiles of users. This stream of research 
leads to quantitative models applied mainly 
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to smart homes, smart energy and smart 
transportation.

Finally, cluster 3 provides several 
frameworks, based at the extreme right side 
of the CCA, to enhance smarter cities to 
generate social intelligence with two main 
orientations. First, empowering citizens to 
become smarter by facilitating citizen-sour-
cing initiatives (innovative ideas with 
appropriate IT use) (Nam, 2012) and by 
developing new models such as open data 
(Stone and Aravopoulou, 2018). Second, by 
adapting the governance of cities through 
open governance, participation mecha-
nisms and technical infrastructure (Gil-
Garcia et al., 2014) and improving trans-
parency (Nam, 2012). All these initiatives 
need to be assessed (Nam, 2012). Cities will 
have to overcome the substantial challenge 
of security (Goodchild, 2007) and clearly 
position themselves on privacy (protection 
of personal data, surveillance purpose) 
(Komninos, 2009; Van Zoonen,2016). In 
doing so, most papers generally propose 
methodologies such as case studies and 
design-science research (Simonofski et 
al., 2021). 

Summarizing the co-citation 
analysis

The findings of the co-citation analysis 
conducted here, is largely in line with recent 
literature reviews that divide smart cities 
literature in two groups. For example, eval-
uating the global research trends in smart 
city publications from 1986 to 2019, Guo 
et al. (2019) identified two mainstream 
approaches: one based on technology-en-
abling services; and a second based on a 
people-oriented approach including softer 
factors such as participation, education, 
culture, and policy innovations. However, 
the authors do not identify the evolutionary 

vision of smart cities, as revealed by our 
Cluster 2. 

Similarly, Mora and colleagues (2017) 
identified two dominant interpretative 
models from their literature review: one 
group of publications, which is clearly ori-
ented towards a techno-centric interpre-
tation of smart cities; and a second group 
proposing a more “holistic” view of smart 
cities resulting from the combination of 
technological aspects with human, social, 
cultural, economic, environmental aspects. 
However, what is lacking from this review 
is the social citizen approach highlighted 
by our Cluster 3. 

Our co-citation analysis offers a more 
unified classification of the literature on 
the topic of smart cities, which includes 
the technology-push vision (Cluster 1) 
commonly identified in the works of both 
Guo et al. (2019) and Mora et al. (2017). 
However, it also includes both of the two 
other groups that differentiate the classifica-
tions of the respective authors (ibid). That 
is, our Cluster 2 incorporates Mora et al. 
(2017) holistic view of smart cities and our 
Cluster 3 incorporates the people-oriented 
approach of Guo et al. (2019). 

3.  PERSPECTIVES OF 
RESEARCH ON SMART CITIES

Although a great number of smart city 
definitions and visions co-exists, the idea 
that “technology” is an integral aspect 
of smart cities is common to most per-
spectives (Warnecke et al., 2018; Guo et 
al., 2019; Gupta et al., 2020). It clearly 
appears that data openness, IT and IS are 
at the heart of the challenges in smart 
cities, either as the supporting infrastruc-
ture or as the digital innovation platform. 
It is also clear that “intelligent” design, 
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implementation, deployment and use of 
these technologies contribute to the level 
of city “smartness”, enabling the delivery 
of valuable services based on data and 
IT. With this in mind, we identify three 
ongoing and future streams of research. 
The first focuses on the most recent tech-
nological challenges and issues that foster 
the development of smart cities (Camero 
and Alba, 2019; Ismagilova et al., 2019). 
The second stream relates to knowledge 
management challenges in smart cities’ 
innovation projects. And the third stream 
addresses challenges of the ethics of man-
agement issues. 

Stream 1: Design, technological 
challenges and issues to foster 
the development of smart cities

We should note that, since the emergence 
of the smart city concept, ITs and IoT tech-
nologies have evolved. IoT cloud software 
platforms have matured, and many of the 
early IoT technical challenges have been 
addressed. Nevertheless, there remain many 
more emergent and difficult challenges 
related to the ‘soft’ non-technical parts of 
projects, such as “true” smart cities that 
are people-oriented and people-driven vs 
technologically driven by multiple private 
sector firms focusing on “cities as markets 
for smart city technologies” (UN-Habitat, 
2020).

From the IoT (sensors, networks, applica-
tion platforms, etc.) to artificial intelligence, 
via open data and disruptive technologies 
such as blockchain, future research should 
study how smart city players might take 
advantage of these innovations to carry 
forward their projects. Indeed, while infor-
mation and technological innovations foster 
the development of smart cities (Camero 
and Alba, 2019; Ismagilova et al., 2019), 

several topics need to be addressed to 
understand the following questions:

Firstly, how does the combination of 
resources and data organization occur 
within complex ecosystems that make up 
smart cities? This question leads to further 
develop the recent concept of smart cities 
data ecosystems introduced by Gupta et al. 
(2020), as an integrated view of data appli-
cations by various city entities that operate 
within an institutional environment. The 
study of data initiatives within the smart 
cities ecosystems needs not be limited to the 
authorities playing the role of coordinator 
in such ecosystems. A focus needs to be 
made on other entities that make up smart 
city ecosystems, for example incumbent vs 
younger (start-up) firms. How IT and IS 
could support or enable the organization 
of these entities within the smart city’s 
ecosystem is one area, we encourage future 
research to investigate. 

Secondly, coopetition and orchestration 
between actors are key characteristics 
of ecosystems. Future research should 
develop empirical works to examine how 
local public authorities, as key players and 
coordinators in smart cities data ecosys-
tems, can manage coopetition. There is 
also a need to better understand what 
coopetition means within this type of 
ecosystems. To answer such question, 
future work can emphasize the role of IS 
as a means of support and/or generators 
of disagreements in smart cities (Eveno, 
2018). For that purpose, they need to 
consider the critical question of property 
and power games to gain smart city control 
(Abbasi et al., 2016; Bernardin and Jeannot, 
2019; Martin, 2015, 2019). Intellectual 
property rights (IPRs) and coopetition 
between ecosystem members can derail the 
innovation process of smart city services. 
The neutral role that public organizations 
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(like public research organizations or local 
public authorities) play is also important 
(Attour and Rallet, 2014; Attour and Della 
Peruta, 2016). Future research needs then 
to fully investigate how public actors can 
play a neutral role in smart cities projects 
and how ITs can help them to assume 
this role. 

Another research theme is the hidden 
side of technological innovations, which 
can be studied from the perspective of 
the impact of digital innovation in terms 
of cyber security and data privacy. Future 
work can consider several contexts, such 
as the context of connected objects pro-
liferation and communication networks 
in smart cities (Braun, 2018; Vitunskaite 
et al., 2019), ecological performance of 
smart cities (Tingting et al., 2020), risk 
management and anticipation (accidents, 
terrorist acts, contamination) and the safety 
of citizens (Laufs et al., 2020). 

Stream 2: Digital innovations 
and knowledge for the 
development of smart cities

The second stream of future research sug-
gested by this special issue aims to address 
the way in which knowledge management 
processes facilitate collaboration between 
public and private actors involved in a dig-
ital innovation project carried out in the 
context of smart cities (Attour and Rallet, 
2014). The challenges linked to the creation, 
coordination, sharing, reuse and/or devel-
opment of knowledge within the complex 
ecosystems of smart cities (Israilidis et al., 
2019) need to be addressed to develop and 
facilitate service innovation (Dominguez-
Péry et al., 2013).

These challenges could be addressed by 
considering the role of living labs in smart 

cities development projects. In this special 
issue, Florence Orillad, Valérie Fautrero and 
Gilles Puel qualify urban living labs (ULLs) 
as innovation intermediaries within smart 
cities. Traditionally, when a living lab is 
implemented in a city, the latter becomes 
the field of experimentation for collabora-
tion and innovation (for example ENoLL: 
European Network of Living Labs). Orillard 
et al. (2021) demonstrate another role 
assumed by ULLs. This encourages future 
research on ULLs’ role within smart cities. 
We encourage future research to study the 
use of alternative approaches of partici-
pation in urban life taking up the idea of 
fablabs to make “fab cities” (Rumpala, 2018) 
that stimulate the emergence of collective 
and participative knowledge. Smart cities 
projects involve several knowledge manage-
ment issues (Ardito et al., 2019) that need to 
be further investigated. One main problem 
concerns the role of ITs and information 
systems as enablers of knowledge exchange 
and security in smart cities (Ismagilova et 
al., 2019). A related issue concerns how IS 
standards and supporting architectures can 
facilitate the sharing of knowledge between 
several cities and the emergence of learning 
cities (Israilidis et al., 2019). 

Access to data in smart cities is perceived 
as a source of information and knowledge 
(Krishna and Kummitha, 2019). We encour-
age the development of research to study 
how open data in smart cities enables the 
exploitation of new opportunities for entre-
preneurs. Here, future works could adopt 
an entrepreneurial perspective on smart 
city development (Krishna and Kummitha, 
2019). New models measuring the intelli-
gence of cities could then be developed. 
These models need to break away from 
technology-push and demand-pull visions 
of smart cities and adopt an ecosystemic 
approach. For example, Camboin et al. 
(2019) define smart cities as an urban 
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innovation ecosystem, that relies on defin-
ing how to integrate its four constituent 
dimensions (governance, environ-urban, 
techno-economic, socio-institutional), 
where the governance dimension leads 
the process of urban transformation. We 
suggest that future research on smart cit-
ies add at least two other dimensions to 
Camboin et al.’s (2019) model: knowledge 
creation and sharing, and business model 
innovation. Through these two additional 
dimensions, we encourage the adoption of 
an entrepreneurial approach to smart cities. 

Stream 3: Ethics of data 
management in smart cities

Developing smart cities in the 21st century 
now more than ever raises the questions 
– smart for what and for whom? In this 
context, ethics from ethos can be defined 
as the capacity to achieve a consensus on 
what would be “good” cities in which to 
live. Indeed, digital innovation favored 
by smart cities are highly dependent on 
the collection, storage and reuse of per-
sonal data in a way that is anonymous and 
non-identifiable, which lead to the ethical 
challenges of data management (Abbasi 
et al., 2016; Bernardin and Jeannot, 2019; 
Martin, 2015, 2019). Based on a common 
vision, some cities will then be able to adapt 
the management of information, data and 
knowledge and make choices to develop an 
IS that would drive stakeholders’ behaviors 
(the public administration, citizens, public 
and private organizations).

We encourage the development of 
research in three main areas. Firstly, to 
foster the level of participation of citizens, 
who are central to the use of public data, 
in the construction of smart cities. A few 
publications have started to tackle this 
challenge by imagining citizen-centered data 

spaces (Aguilera et al., 2017) and participa-
tory governance (Janowski et al., 2018; Ju 
et al., 2019). This will lead to establish the 
specific contextual factors that influence 
citizen participation in the design and deve-
lopment of smart cities (Simonofski et al., 
2019), among them their educational level 
which is globally low.

Secondly, future research should develop 
frameworks on smart cities governance. 
Major questions are still underdeveloped 
such as the role of the public administration 
within the whole ecosystem: orchestrators 
or followers? Might local government man-
agers, adopt the role of an ‘institutional 
entrepreneur’ to mobilize and legitimize 
the digital transformations (Tassabehji et 
al., 2016) fundamental to smart cities. Or 
should public administrations limit them-
selves to the openness and diffusion of 
data that would be then processed by other 
stakeholders? Open data does not mean 
free data. Several stakeholders can develop 
value added services based on public open 
data but we believe that cities should have 
a certain level of control on the public 
data diffused and acquire knowledge to 
propose innovative IS. Smart cities should 
also position themselves in terms of busi-
ness models to be able to finance efficient 
IS infrastructures able to support a data-
driven strategy. 

Thirdly, the use of complex artificial intel-
ligence algorithms within the information 
systems of smart cities brings new burn-
ing issues such as algorithmic governance 
(Rouvroy and Berns, 2013), the preserva-
tion of privacy, algorithmic intelligence and 
datafication (Markus, 2017), transparency 
and algorithmic accounting (Koene et al., 
2019) to preserve social inclusion (Maestre-
Gongora and Bernal, 2019). Margulis et al. 
(2016) show that industries provide useful 
services to citizens by analyzing big data 

SIM4_2021_OK.indd   13SIM4_2021_OK.indd   13 27/04/2022   11:0627/04/2022   11:06

©
 E

S
K

A
 | 

T
él

éc
ha

rg
é 

le
 1

4/
04

/2
02

3 
su

r 
w

w
w

.c
ai

rn
.in

fo
 v

ia
 A

ix
-M

ar
se

ill
e 

U
ni

ve
rs

ité
 (

IP
: 1

39
.1

24
.2

44
.8

1)
©

 E
S

K
A

 | T
éléchargé le 14/04/2023 sur w

w
w

.cairn.info via A
ix-M

arseille U
niversité (IP

: 139.124.244.81)



SYSTÈMES D’INFORMATION ET MANAGEMENT

14

about their consumption habits generated 
from pervasive and connective proximity with 
RFiD tags without informing them before-
hand. This leads to potential issues such as 
threats to privacy, increased surveillance and 
tracking, loss of control of personal data, lack 
of transparency, ease of use, limiting citizen 
choices and power, issues similarly relevant 
to the implementation of smart cities. Last 
but not least, smart cities will also have to 
respond to grand societal challenges such 
as climate change. To do so, they will have 
to integrate the data management of tran-
sient “citizens of the world” who might not 
necessarily stay for long periods of time in 
their cities. The movement of sharing cities 
(Cohen and Muñoz, 2016) is one way of 
addressing this issue, but beyond sharing 
information via technological devices, cit-
ies will have to learn together and develop 
common knowledge management practices.

CONCLUSION AND 
PRESENTATION OF PAPERS 
PUBLISHED IN THIS SPECIAL 
ISSUE 

Challenges faced by smart cities open 
several avenues for research in management 
science. Currently most of the research 
developed in the field of management of 
information systems is based on the theory 
and model of technology adoption. This 
stream of research needs to be developed to 
ensure all the actors within the smart cities 
ecosystem know how, when and for whom 
IT can improve life in cities. However, we 
believe that other and more diverse theo-
retical frameworks are needed not only in 
our field (Walsh et al., 2018) but also more 
largely in the field of management science. 
There is a need for an interdisciplinary 
approach for future research to encourage 
a creative lens to tackle the current and 

emerging challenges of the 21st century. 
The papers selected and organized for this 
special issue are based on the three main 
streams of research that arose from our 
co-citation analysis. 

Two of the selected papers (Zumbo-
Lebrument et al.; Meyer-Waarden et al.) 
reflect the themes identified in Cluster 3, as 
they both adopt a citizen-centric approach to 
smart cities using the adoption theory model 
as their frameworks. Indeed, both papers rely 
on the Unified Theory of Acceptance and Use 
of Technology (UTAUT) model to respectively 
study the acceptance of Mobility-as-a-Service 
applications and the acceptance of innovative 
applications in connected homes. In their 
article entitled “Acceptance of MaaS mobile 
applications: an application of UTAUT2 to 
the context of French smart cities,” Cédrine 
Zumbo-Lebrument, Norbert Lebrument and 
Corinne Rochette explore the “smart mobi-
lity” and the implementation of Mobility as 
a Service (MaaS). They highlight the predic-
tive value of their model for understanding 
and anticipating the acceptance of MaaS 
solutions.

Lars Meyer-Waarden, Julien Cloarec, 
Carolin Adams, Dorothea Nislusha Aliman 
and Virginie Wirth’s paper entitled “Home, 
smart home: How well-being shapes the 
adoption of AI-powered homes in smart 
cities” examine another smart city key area: 
the “smart living” and the development of 
smart homes. Several decades after the 
inauguration of home automation, in the 
age of connected objects and artificial intel-
ligence, the authors explore the factors of 
acceptance (and resistance) of innovative 
applications in connected homes. They also 
rely on UTAUT model and other relevant 
models to conduct their research. 

The third paper of this special issue pre-
sents a pedagogical case illustrating how 
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knowledge management and innovation 
occur in the context of smart cities. In 
this paper, the authors Florence Orillard, 
Valérie Fautrero and Gilles Puel consi-
der another side in the adoption of inno-
vations, i.e. the social acceptability and 
appropriation of services in smart cities. 
In their article untitled “Urban Living 
Labs (ULLs), a platform for smart cities 
as levers for experimenting with open 
innovations,” the authors analyze the 
intermediation role of Living Labs in the 
open innovation processes carried out 
at the city level. By well representing the 
third stream of the future research we 
identified, they highlight the roles of the 
ULLs in mobilizing knowledge, supervising 
experiments, supporting project stakehol-
ders and, above all, in contributing to the 
sustainability of the initiative. 
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