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Abstract
The worldwide spread of Covid‐19 infections has had a pervasive influence on cities and the lives of their residents.
The current crisis has highlighted many urban problems, including those related to the functionality of urban structures,
which directly affect the quality of life. Concurrently, the notion of “smart cities” is becoming a dominant trend in the
discourse on urban development. At the intersection of these two phenomena, questions about the effects of Covid‐19 on
the future of cities arise. These are concernedwith the possible roles of the pandemic in the process of urban regeneration
and the development of smart solutions. The article aims to create a conceptual framework that will allow researchers to
assess the influence of Covid‐19‐related changes on urban structures and their functionality in the following areas: city
structure, connectivity and mobility, public spaces, access to green areas, and digital transformation. In the empirical part
of the article, the influence of pandemic‐caused changes on the development of various aspects of smart cities is discussed.
The article concludes with an analysis of the effects the pandemic might have on digital urban regeneration.
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1. Introduction

The coronavirus disease (Covid‐19) is considered to have
a pervasive influence on people living in cities. But one
must note that hazardous situations and extreme chal‐
lenges have shaped cities/urban organisms since the
beginning of times. Plagues, wars, political changes, or
even abrupt economic transformations have led to new
ideas in city development (British History Online, 2019;
Naphy & Spicer, 2004). For instance, in 17th‐century
London, which at the time had about half a million
inhabitants, in the face of the plague of 1663–1665 and
the Great Fire of 1666, a new law was adopted. It reg‐
ulated the principles of the city’s reconstruction, tak‐
ing into account higher fire resistance of buildings, and

the creation of wider streets and pavements (British
History Online, 2019). After the cholera epidemic in the
19th century, a sewage systemwas implemented in Paris
and London by separating waste from drinking water,
thus identifying the sanitary (and metaphysical) need to
maintain cleanliness (Naphy & Spicer, 2004). Relatively
recent pandemics (e.g., smallpox, SARS, swine flu) led to
the development of mathematical solutions connected
with the mobility of people and social networks, allow‐
ing the control of infectious diseases. Those analyses
contributed to a better understanding of the dynam‐
ics, transmission mechanisms, and spatial correlations
of diseases that can help administrative authorities in
crisis management (Eubank et al., 2004; Keeling, 1999;
Parimala & Lopez, 2016).

Urban Planning, 2021, Volume 6, Issue 4, Pages 216–227 216

https://www.cogitatiopress.com
https://www.cogitatiopress.com/urbanplanning
https://doi.org/10.17645/up.v6i4.4485


Changes brought about by the Covid‐19 pandemic
can be considered as a test bed for the functionality of
urban structures, underlining the already existing urban
problems. Thus, the question is whether the pandemic,
as it is opening a new perspective on the functioning
of cities and the quality of their residents’ lives (Dietz
et al., 2020), can be a catalyst of change. The pan‐
demic increased the acceptance of digital transforma‐
tion (Nicola et al., 2020), which is at the core of the
notion of smart cities and starts to be seen as one of
the pillars of future urban development (Chourabi et al.,
2012; Neirotti et al., 2014). Although initially focused
mainly on information technology, currently the transfor‐
mation encompasses institutional and social elements
related to technologies facilitating the transformation
of the economy, environment, and community (Berry &
Glaeser, 2005; Coe et al., 2001). Will the pandemic fur‐
ther change the concept of a smart city, bringing it closer
to the notion of resilience and defining it as a city that is
resistant to both pandemic crises and responsive to the
challenges of the climate change?

Smart solutions and strategies deeply influence the
spatial configuration and functioning of urban areas
(Caragliu et al., 2011). Information society strongly
shapes the environment we live in and influences rela‐
tions within the society as well as the urban flow of
materials, people, and goods. The use of big data cre‐
ates new design opportunities for cities, allowing them
to create better services, and more effectively address
residents’ needs. It also supports agile adaptation to
changes. To examine how those two phenomena influ‐
ence the future planning of cities, it seems sensible to
ask: Will the pandemic produce significant changes in
shaping the cities of the future? May it be a catalyst of
urban change? If so, what kind of transition will urban
areas face because of these new phenomena?What role
can smart solutions play in that change?

2. Background: Influence of the Covid‐19 Pandemic on
Cities and Their Smartness

In this article, we aim to analyse the impact caused by the
Covid‐19 pandemic in the following areas: (a) city struc‐
ture, including polycentricity; (b) mobility and public
transportation; (c) shape and functions of public spaces;
(d) access to open spaces and green areas; and (e) digi‐
tal transformation. We have selected these aspects in an
analysis of current trends in city transformations, bear‐
ing in mind their sustainable development and urban
renewal in the post‐pandemic future. These aspects are,
at the same time, influenced by the idea of a smart
city and the Covid‐19 pandemic‐related changes. These
basic aspects of the functioning of cities are identified,
among others, by Bereitschaft and Scheller (2020; see
also Florida, 2020). In the empirical part, we analyse how
changes in these aspects relate to various components
of the “smart city” (smart governance, smart economy,
smart mobility, smart environment, smart people, and

smart living) using the proposed assessment framework.
To discuss the most relevant connections and relation‐
ships, we relate both blocks of issues to each other based
on the proposed qualitative assessment framework.

2.1. City Transformation Trends Strengthened by the
Covid‐19 Pandemic

The city structure concerns general relations between
various areas. Specific attention is paid to theworkplace–
school–residence relationship as the most frequent
transportation route for city dwellers. Changes in work‐
place distribution, managing public facilities and spaces
are currently vital, too, in the development of spatial poli‐
cies. Computer modelling allows municipalities to inves‐
tigate the relationships between travel destinations and
the choice of a means of transport (Frank, 1994), as well
as the behaviours related to commuting to work (Smith
& Zenou, 2003), or the relationship between the spa‐
tial structure and resilience of cities (Yuwen et al., 2020).
In global travel destinations, the suspension of tourist
traffic resulted in the emptying of city centres, high‐
lighting the historical importance of overtourism and its
impact on residents, the local economy, the preservation
of public spaces, and the destination’s capacity.

Mobility and public transportation refer to balancing
and reducing the dependence of residents on the car,
promoting public transport and planning transport in the
spirit of the idea of the smart city (Diao, 2019; Nakamura
&Hayashi, 2013). The city is developed to allow access to
primary services on foot—following the idea of chrono‐
urbanism (Gwiazdzinski, 2015) and the 15‐minute city
(de Valderrama et al., 2020; Graells‐Garrido et al., 2021),
or even a five‐minute city (Maas, 2003). In light of these
trends, citizens who experience remote work or dis‐
tance learning gather new habits about city mobility and
space accessibility and functionality around their place
of residence.

The shape and function of public spaces are con‐
sidered as important elements of the visual perception,
comfort, and safeness in the cities. Increasing the possi‐
bilities of exploration and reorganising towards greater
accessibility also for excluded groups (Gehl, 2007) is one
of the current trends in the transformation of public
spaces (Stevens, 2007). Limiting individual car use during
the most severe restrictions, while introducing the obli‐
gation to maintain physical distance, changed the way
streets and pavements have been used in cities, which
is in line with the current trends of increasing the func‐
tionality, accessibility, and quality of public spaces.

Access to open spaces and green areas is an ele‐
ment of urban policies developed in cities in the spirit
of the idea of environmental justice as well as the
quality of green space concerning the cultural needs
of a given community (Kabisch & Haase, 2014), aimed
at improving access to green areas (Fuller & Gaston,
2009). Increasing the availability of green areas in cities
improves their resistance to climate change. During the
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Covid‐19 pandemic, our attention was drawn not only to
parks and city squares but also to places that had not
been explored, such as the so‐called urban wasteland,
degraded areas, and even rooftops that can be adopted
for recreational purposes (Honey‐Rosés et al., in press).

Digital transformation acceleration caused by the
pandemic tends to be one of its most significant long‐
lasting effects, indirectly influencing changes leading to
the development of the smart city (Soto‐Acosta, 2020).
The crisis has shown the potential of digital technologies.
The Covid‐19 pandemic has also caused ubiquitous tech‐
nologies embedded in the public realm to gain higher
public acceptance. The implementation of innovations in
a remote form will be a permanent effect with a signifi‐
cant impact on relations between city residents (Hantrais
et al., 2020). It may also support post‐pandemic digital
urban regeneration.

2.2. Smartness Embedded in City Structures

Although smart city assessment frameworks originally
focused on information technologies, currently, all the
analysed smart citymodels stress the importance of insti‐
tutional and social elements related to technology that
can support the transformation of the cities, their econ‐
omy, environment, and community (Berry & Glaeser,
2005; Coe et al., 2001). Those assessment frameworks
developed from a technology‐oriented approach into a
holistic framework, allowing for the evaluation of all
aspects of smart urban space. Although in recent years
various new smart city assessment frameworks have
been introduced, both on the functional level of city
development (ITU‐T Focus Group on Smart Sustainable
Cities, 2015; UNECE Committee on Housing and Land
Management, 2015) as well as on the assessment of
the spatial dimension of smart cities (Komninos, 2011),
we would like to argue that the classical framework pro‐
posed by Griffinger et al. (2007) and further developed
by Cohen (2014) still allows for a comprehensive evalu‐
ation of all aspects of smart urban development. Thus,
for our analytical model based on the work of Griffinger
et al. (2007), we have defined six distinct dimensions
of smart development. With already existing studies
anchored in Griffinger et al. (2007) and Cohen’s (2014)
respective studies based on the ecosystem approach
(Coca‐Stefaniak, 2019), as well as case study analyses
(Boes et al., 2016), the chosen framework allows the ana‐
lysis of smartness through the lens of Covid‐19 impact
on city transformation trends concerning cities’ urban tis‐
sue, flows, public spaces, open and green areas, as well
as digital layer.

Murgante and Borruso (2015) stress the need to com‐
bine the concept of the smart city with the essence of
the city itself and with its structural problems. At the
same time, as the majority of smart city assessment
frameworks focus either on themacro scale of entire city
organisms (Angelidou, 2014; International Organization
for Standardization, 2014; Kourtit & Nijkamp, 2013) or

directly on the assessment of single projects (Bosch et al.,
2017; Monzon, 2015), in our framework, we decided to
focus on the mesoscale, trying to get into more fine‐
grain analyses of urban structures. The second aspect
of our assessment framework is to include technologi‐
cal issues in the planning framework, with special atten‐
tion paid to social impact. Smart solutions can only help
to solve structural problems of the cities if they simul‐
taneously answer societal needs while being embedded
into urban systems. For instance, if a city has a struc‐
tural mobility problem, it is quite impossible to solve it
only with GPS and internet accessibility. This approach
formed the basis for a study of how Covid‐19‐imposed
changes impact conceptual components of the smart
city. Based on the above‐mentioned criteria, the concep‐
tual components of the smart city (see Griffinger et al.,
2007) identified in this study are the following:

• Smart Governance (participation): Supports co‐
creation and participation in decision‐making; it is
also the factor that enables the use of available
technology through transparent, multilevel gover‐
nance and collaborationswith othermunicipalities
and stakeholders to meet citizens’ needs and to
improve public services.

• Smart Economy (competitiveness): An urban econ‐
omy where the sector gathers innovation and pro‐
ductivity to adapt to the market’s and workers’
needs, to enhance the sharing economy, open
business models, and use of smart procurements,
leading to a resilient global model for both local
and global market competition.

• Smart Mobility (transport and ICT): It is expected
to offer innovative, clean, equitable, and safe trans‐
port systems for people, goods, and data by using
available technologies to gather and provide infor‐
mation to users, planners, and transport managers.

• Smart Environment (quality of life): It uses data
on utility networks, users, and other city resources
(air, water) to establish the main areas of activity
in urban and city infrastructure planning, as well
as to support urban service managers in achieving
sustainable environment and to improve citizens’
quality of life.

• Smart People (social and human capital): It
empowers citizens to participate in decision mak‐
ing and smart urban life, helping them to adapt to
new solutions by providing creativity, innovation,
and diversity to their communities; it also focuses
on education, which appears to be the main tool
to improve this dimension, as well as initiatives to
retain creative profiles.

• Smart Living (social equity): Efficient management
of urban facilities (e.g., cultural, recreation), pub‐
lic spaces, and services (e.g., healthcare, educa‐
tion) using ICT technologies to improve accessibil‐
ity, flexibility of use, and to meet citizens’ needs
and eliminate social exclusion.
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3. Conceptual Assessment Framework

To achieve the aims of our study, we introduced a frame‐
work that allowed us to evaluate the relation between
the implementation of smart strategies or solutions and
the changes strengthened by the Covid‐19 pandemic in
five main areas, described in Section 2. The conceptual
framework used in this study is based on the findings
of the ASCIMER project (Monzon, 2015), which show
howurban challenges in European cities can be classified
concerning the smart city action fields. The framework
was adopted to study how different Covid‐19‐caused
urban trends influence the smart development of the
cities. Our model allows us to assess how strategies
and solutions concerning different aspects of the smart
city idea—governance, economy, mobility, environment,
people, and living—may support the positive changes
caused by the Covid‐19 pandemic on different aspects
of city structures. Those changes were assessed in the
context of the future renewal of cities, indispensable to
support their resilience to other pandemic crises and
their response to the challenges of the climate crisis.
Due to the fairly short period that has elapsed since the
pandemic started, we based our study on short‐term
changes and interventions. We also tried to predict pos‐
sible long‐term effects of those changes.

Table 1 assesses city transformation trends strength‐
ened by the Covid‐19 pandemic (columns) concerning
aspects that characterise smart solutions (rows). It was
assessed crosswise whether, within a given relationship,
the interactions might be strong, moderate, or insignif‐
icant. The assessment relies on the above‐mentioned
phenomena; evidence was gathered in desk research of
scientific papers, case studies, published policy reports,
and own observations from planning practice. A strong
relation (++) is supported by both empirical research of
case studies and policy implementation. Amoderate rela‐
tion (+) represents indirect influence supported by empir‐
ical research, with no policy implementation observed
on the strategic level. In the case of a lack of defined asso‐
ciation, the relationships are omitted (−).

3.1. Influence of City Structure on Development Changes
in the Smart City

The research conducted in Guadalajara since 2009
(AH1N1 influenza pandemic) and on theoretical models
has shown that the reduction of interactions between
residents of distant neighbourhoods travelling to the cen‐
tre (or other work areas) has a vital importance for reduc‐
ing the spread of the pathogens (Brizuela et al., 2021).
The study also indicated a need for an in‐depth analysis
of mobility patterns, which is crucial in shaping spatial
connections. It also showed that city spatial structures
based on mono functionality and separation lead to a
faster spread of pathogens than the model based on dis‐
persed areas of human activity. Research conducted in
Madrid (Menéndez & Higueras García, 2020) and Porto
(da Silva Lopes et al., 2021) during the Covid‐19 pan‐
demic has shown an accelerated loss of traditional ser‐
vice functions by city centres, especially those target‐
ing global tourism. These studies highlighted the need
to deepen the analysis in the context of the polycentric
development of urban structures.

According to an IPC Research Institute (Wrocław,
Poland) report based on statistics, the number of people
working remotely in their place of residence increased by
about 60% in the first months of the pandemic (KPMG,
2020; Krysiński, 2020). The popularisation of remote
work resulted in the reduction of demand for office
space. Surveyed companies declare at least partial imple‐
mentation of the remote‐work model on a larger scale
than before (Colliers, 2021). In the field of ad hoc mea‐
sures, initiatives have been taken in many cities to pre‐
vent crowded commutes and gatherings in workplaces.
The local governments recommended staggered work
hours e.g., in the Ile‐de‐France region (UN, 2020), a char‐
ter with businesses, social partners, local governments,
and the public transportation sector with suggestions
to stagger arrival and departure times in businesses is
being negotiated.

It can be noticed that the Covid‐19 pandemic has
accentuated, among others, the problem of excessive
concentration of areas dedicated only to tourism and

Table 1. Impact of the pandemic‐caused changes on the development of various aspects of smart cities.

City Transformation Trends Strengthened by the Covid‐19 Pandemic

Mobility and Shape and Access to Open
City Public Function of Spaces and Digital

Structure Transportation Public Spaces Green Areas Transformation

Smart

Governance − − − − ++
Economy + − − − +
Mobility + ++ − − +
Environment − − ++ ++ +
People − + + − ++
Living + − + + +
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accelerated trends in the implementation of remote
work and learning. While distance learning, especially at
the primary and secondary levels, seems to be a tempo‐
rary change, remote work, especially in the service and
administration sector, may turn out to be more perma‐
nent and more common.

In light of individual smart aspects, it can be assumed
that as a result of the pandemic, development strat‐
egy models, business models, and adaptation to current
changes in the local and global economy (smart econ‐
omy) will change faster. The second aspect is the inter‐
related change in lifestyles, ways of travelling, and espe‐
cially of studying and working, resulting in changes in
travel patterns that may be permanently changed (smart
mobility and smart living).

3.2. The Influence of Urban Flows, Connectivity, and
Mobility Changes on Smart Cities

The launch of both remote work and distance learning
systems reduced individual road traffic and, at the same
time, severe restrictions for public transport passen‐
gers were introduced (“Coronavirus: Wuhan shuts pub‐
lic transport over outbreak,” 2020; Xu, 2020). According
to a report by Moovit (2020), a leading website imple‐
mentingmobility solutions, in the firstmonths of the pan‐
demic, public transport travel in cities around the world
fell drastically—e.g., 86% in Madrid, 54% in New York,
24% in Lyon, 44% in London, and 30% in Gdynia, Poland
(Management of Roads and Greenery, 2020). As a result
of the restrictions, many city dwellers chose alternative
ways of getting around, such as shared transport, bicy‐
cles, or walking (von Oldershausen, 2020).

Users of most applications admit that they are more
likely to walk or cycle now than before the pandemic.
The recovery of public transport depends on increas‐
ing the frequency of vehicle journeys, the possibility of
contactless payment service, and improving the sanitary
and hygiene conditions in vehicles, including better air
exchange (Moovit, 2020).

Pilot actions in the field of mobility and public trans‐
port development havebeen implemented inmany cities
as necessary conditions for their efficient functioning.
A suitable example of such an approach can be the case
of Madrid, where implementation started with simple
solutions to reduce direct social contact by providing
the majority of trains (64%) with automatic doors and
rearranging bus routes based on the current variations
in demand. At the same time, due to the influence of
the pandemic on urban supply chains, new innovative
solutions have been introduced. Cities adopted various
“responsible transport policies,” which varied in their
approaches and degree (Kim, 2021). Lee and Lee (2020)
describe early actions which have been undertaken in
cities of South Korea such as drive‐thru testing facilities
or aggressive contact tracing, as well as the adoption
of new technologies like online mapping to track the
spreading of the disease.

The cited studies indicate that, in terms of mobility,
the changes caused by the current pandemic may affect
the transformation of cities in the spirit of smart mobil‐
ity and smart people, due to the need to adapt pub‐
lic transport to its users, who are now more aware of
their needs after the pandemic. The post‐pandemic pub‐
lic transport crisis may become an opportunity to create
a more sustainable, digitally assisted system based on
new customer‐oriented technologies (Moovit, 2020).

3.3. The Influence of Change in Shape and Function
Public Spaces on Smart Cities

Various cities such as Vienna, Boston, Oakland,
Philadelphia, and Minneapolis limited space for cars as
theywish to give it back to pedestrians and cyclists (Laker,
2020)within theWorldHealthOrganization (2021) guide‐
lines on social distancing. These temporary road closures
and other short‐termmeasures serve as a testing ground
for changes in the public realm that may eventually
become permanent (Bliss, 2020; Honey‐Rosés et al., in
press). In Bogotá, cycle lanes were widened and 76 km of
temporary cycling paths were added. Milan also added
35 km of cycling paths (Armario, 2020).

In Gdańsk, Poland, Wajdeloty Street was temporar‐
ily closed to car traffic, making it available to residents
as a promenadewith extended restaurant gardens estab‐
lished in recent years in a renewal programme (Portal of
the City of Gdańsk, 2020). Prototyping and implement‐
ing solutions for the duration of the pandemic can con‐
solidate the use of squares and streets, supporting the
process of change in degraded city areas. Recognising
the need tomaintain physical distance, several initiatives
whose goal was to widen sidewalks and separate bicy‐
cle paths in existing roadways appeared. These initiatives
were described on industry portals or local government
websites (Combs, 2020).

In Baltimore, a guide for model solutions for the
development of space was created to support interac‐
tion between residents on streets, squares, and pave‐
ments dedicated to the time of the pandemic. The recom‐
mended solutions are universal. Using squares to create a
local housing estate centre for organising social activities
(childcare, snack food, daily service points, or a library)
can be implemented in any city (City of Baltimore, 2020).

Monitoring tools have been implemented on a larger
scale in cities. Already in 1975 Foucault indicated that
public spaces were being increasingly “panopticonned,”
i.e., subject to observation and control (Foucault, 1977),
but the Covid‐19 pandemic sanctioned this situation. For
instance, France used CCTV in the Paris metro to esti‐
mate the use of facemasks (Honey‐Rosés et al., in press).
Rapidly developing phone applications for contact trac‐
ing started to be widely accepted by the public (French
& Monahan, 2020). One can find more than 50 state‐
driven tracking applications projects in 30 countries, in
addition to the collaboration between Apple and Google
(GDPRhub, 2021). It is highly probable that those kinds of
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systems,when fully introduced,will staywith us for a long
time. The mentioned examples of research and activities
indicate that the pandemic has contributed to a change
in the use of public spaces related to the notions of a
smart environment. Local and bottom‐up initiatives can
be considered activities in the spirit of “smart people”—
communities seeking active measures to improve the
quality of life by strengthening social capital, increased
control, and narrowing the sphere of privacy.

3.4. The Influence of Change in Accessibility to Open
Spaces and Green Areas on Smart Cities

With limited access to other recreational areas, the
importance of public greenery increased during the pan‐
demic. The research conducted on global, regional, and
local scales, based on data from the Google Community
Mobility Report (Google, 2021) from the first wave of
the pandemic (February through May 2020) points to
increased activity in the immediate area of residence up
to several dozen percent (Slater et al., 2020). Conclusions
from the Oslo research show that densely wooded areas
on the outskirts of cities and green areas within resi‐
dential estates were more willingly used; this study also
indicated that residents adhered to physical distancing
recommendations by avoiding frequently visited areas
(Venter et al., 2020).

Searching for opportunities to enlarge open spaces
dedicated to recreation, city residents turned towards
less frequented areas, which caused spaces that
were previously used passively to become populated
(Jakubowski, 2020; The Trust for Public Land, 2020;
van den Berg, 2020). The research analysing park visits in
130 countries around the world has shown an increase
compared with a baseline from before the outbreak and
has associated this phenomenon with the restrictions
in the public policies that limited people’s social and
physical contacts (Geng et al., 2020). These studies, even
though they prove similar phenomena, cannot be uni‐
versal due to various restrictions that were introduced
by governments or regions.

As early as April 2020, recommendations for actions
to preventmental and psychological problems in the face
of the pandemic, including the need to spend time in the
natural environment, were advertised (Mental Health
Foundation, 2020). In parks and squares around the
world, initiatives were implemented ensuring contact
with nature and interaction between people while main‐
taining the recommended distances (Harrouk, 2020;
Union of the Baltic Cities, 2020).

Access to open areas and greenery is one of the
smart factors describing the quality of life in the city
related to environmental factors (smart environment).
Access to green areas is related to the smart living fac‐
tor through the analytical methods for better planning.
The spatial structure of cities can also be planned more
effectively if planners think of reusing degraded areas for
recreational purposes.

3.5. The Influence of Digital Transformation on
Smart Cities

Throughout the pandemic, using modern technologies,
local communities and spontaneous initiative groups
(e.g., in the French cities of Bordeaux and Reims, as well
as in Milan) have developed platforms to exchange infor‐
mation based on both existing and newly created social
media platforms (EUROCITIES, 2020). Industries with the
highest level of remote work managed to maintain their
business activity at the level of 70–80%. At the same
time, the risk of deepening social and economic inequal‐
ities resulting from limited access to Internet networks
(both for entire countries and social groups) remains at
the same level (OECD, 2020a).

For many municipalities, the pandemic was a strong
push towards promoting digital literacy among citizens.
A good example is a consultation process for devel‐
opment plans in small Polish municipalities conducted
under the project New Quality of Public Consultation.
SinceMarch 2020, meetings have been held online while
local governments received technical and methodologi‐
cal support for the process. Inviting online participation
has become common practice not only in large cities but
also in smaller towns and villages. The crisis is pushing
many cities to accelerate their pursuit of digital solutions
not only during lockdowns but also in the long‐term as
part of their participatory processes. Cities like Antwerp,
Cologne, and Madrid launched calls for start‐ups to cre‐
ate innovative new ways to overcome challenges related
to Covid‐19 (OECD, 2020b).

The transfer of many spheres of public, cultural, and
professional life into virtual spacemay constitute both an
opportunity and a threat to the functioning of an urban
society, in terms of work and distance learning. AI was
considered as part of the solution to be implemented
during lockdowns (Kritikos, 2020). As a result, AI‐based
fever detection systems and processing data to track a
person’s recentmovementswere introduced. Hantrais et
al. (2020) point out, however, that the massive use of AI
tracking and surveillance tools used since the outbreak
of Covid‐19, combined with fragmentation in the ethical
governance of AI,might have paved theway for extended
andmore permanent use of surveillance technologies to
justify personal freedom.

The Covid‐19 pandemic accelerated and extended
digital transformation in many areas. It affected the
direction and speed of development of digital technolo‐
gies such as the internet, mobile connectivity, cloud
computing, big data, machine learning, AI, blockchain,
IoT, smart manufacturing, and predictive and data ana‐
lytics (Soto‐Acosta, 2020). Due to their embeddedness
in urban space, they need to be considered alongside
the development of key conceptual components of the
smart city. Utilising those technologies can give a strong
push in the direction of predictive data analytics and
allow progress towards data‐driven urban planning and
real‐time urbanmanagement. Remotework and digitally
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organised logistics have played a key role in mitigat‐
ing the impacts of the pandemic; moreover, with sig‐
nificant resulting benefits, these trends are likely to be
expanded during the post‐Covid‐19 recovery (Oldekop
et al., 2020). Tokyo is now committed to accelerating
its efforts towards a digital transformation. It promotes
online learning, telemedicine, telecommuting, and the
digitalisation of public services (OECD, 2020a). Madrid
defines its Covid‐19 recovery plans concerning the par‐
ticipatory processes aiming to find solutions to three
challenges: facing the economic reality after the pan‐
demic; redefining the concept of cities in the face of
the need for new models of interpersonal relationships;
and seeking solutions for groups with special needs
(EUROCITIES, 2020).

3.6. Policy Implications

In accordance with the methodology applied here,
global (or universal) and local dependencies could be
distinguished. The first category includes reference
materials published by the World Health Organization
and systematically updated based on research, such
as the guidelines for the physical distance (World
Health Organization, 2021), which have significant
consequences in various spheres, including cities.
The UN (2020) published a report where it referred to
urbanised areas. It contains recommendations for the
renewal of cities after the pandemic crisis, postulat‐
ing, inter alia, a strengthening of data‐driven planning.
The report emphasises the experience of the pandemic,
and the possibility to improve air quality in cities (due
to reduction in transport). It also highlights the roles of
credible and solid research that allows national and local
authorities to better respond to the crisis and points
out that the future of urban planning and management
should follow a similar pattern. Analogous recommen‐
dations were presented in the UN‐Habitat document
(UN‐Habitat, 2020), which indicates pandemic manage‐
ment support tools that may be used in the future for
data mapping. It proves the impact of the pandemic as
a catalyst for change towards the development of the
smart city model on a global scale. Data‐driven planning
can improve the quality of land management in light of
urban regeneration and the building of resilient cities.
Changes in that sphere will require new mechanisms or
legal frameworks but also develop strategies andmay be
seen in a long‐term perspective, as the pandemic did not
damage urban structures.

In the “new normality,” certain spatial consequences
will inevitably result from the change in the residents’
lifestyles. A flexible approach to the workplace may
increase the interest in rental offers of smaller offices or
co‐working spaces, enabling greater adaptability to cur‐
rent needs. Both factors can contribute to the revival of
services in the form of high‐street or local service cen‐
tres accessible on foot. The pandemic influenced the cre‐
ation of sectoral policies, such asmobility in the analysed

context (especially public transport). The International
Association of Public Transport, publishing publicly avail‐
able reports and research results, promotes a return to
public transport as well as the digital transformation of
“smart working practices.” The new mobility model can
help to reduce emissions, improve air quality, and sup‐
port attempts at reducing crowds in public transport.

4. Discussion

The analysed studies, policies, and projects suggest that
the experience of the effects of the pandemic might
bring about significant changes in the future of cities.
The recent pandemic has accelerated the smart devel‐
opment of urban structures and the implementation of
smart solutions. Many urban areas require a transforma‐
tion to solve the structural problems of their built envi‐
ronment. The pandemic‐caused changes confirm that
areas with diversified functions, mainly residential areas
with good access to services, are more resilient in case
of a disaster. There is a need to strengthen this aspect
of city planning, especially in the face of the announce‐
ments by service providers and employers,who are going
to promote remote work in the future.

Our studies have shown that the Covid‐19 pandemic
can become a catalyst of urban change. The multi‐
functional city structure based on local service centres
can contribute to a transformation of the city towards
a more resilient and safer environment. There is a signifi‐
cant challenge tomeet social expectations regarding pub‐
lic transport. Restoring its patronage to pre‐pandemic
numbers will require a reorganisation of routes and
timetables, but also the implementation of solutions
that guarantee safety, such as the non‐contact opera‐
tion or efficient ventilation systems in vehicles. The main
threat to this approach is the trend to use individual
cars, perceived as a safer form of mobility. However,
maintaining a larger share of bicycle traffic by ensur‐
ing an efficient network of safe connections and trans‐
forming temporary connections into permanent ones
may have a beneficial effect, too. Also, streets, side‐
walks, and squares “regained” by residents during the
pandemic stand a chance of permanent transformation,
especially in places where they may be associated with
ground‐floor services. In revitalised or degraded areas,
high‐quality public space is an element of the strategy
to change their image. Mobility restrictions highlighted
the problem of limited access to open and natural areas.
The need to keep physical distance prompted city res‐
idents to explore less obvious walking routes. These
places, restored to public awareness, can become the tar‐
get of future local initiatives.

The pandemic may also be the catalyst for changes
towards Smart City 3.0 and smart solutions support the
positive direction of those changes. The examples of spa‐
tial changes introduced above, although forced by the
pandemic, were adopted by cities and their residents.
They represent a great potential for the implementation
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of the Smart City 3.0 model defined by Cohen (2014).
A smart city is not only a digital city but, above all,
a city that answers the needs of its residents. During
the pandemic, faster implementation and acceptance of
digital innovative solutions have been observed, which,
together with their larger inclusiveness, can be a test of
their embeddedness in urban space.

Smart cities aim to apply digital technologies to
advance the well‐being of their citizens, although there
are cities that are merely “smart washing” and adopt
superficial technological solutions that chase the symp‐
toms rather than causes of complex urban problems
(Anand, 2021; Hantrais et al., 2020). The outbreak of
the pandemic confirmedpre‐Covid‐19 findings that cities
with robust governance and participation mechanisms
were likely to be resilient andmanage crises considerably
better than those “using isomorphic mimicry to look like
a smart city” (Hantrais et al., 2020, p. 263; OECD, 2020a).

The framework introduced in this study identi‐
fies those aspects of smart cities that were to the
greatest extent influenced by the Covid‐19 pandemic.
Indicating connections between smartness and post‐
Covid‐19 urban trends, this study can form a base for
future comparative studies showing regional specifici‐
ties, as trends, aswell as solutions andplanning practices,
are not homogeneous between cities and regions. This
study has identified a variety of direct responses to pan‐
demics as well as the diversity of directions of future spa‐
tial development policies vectored by the urban changes
caused by Covid‐19.

As this study was conducted during the lockdown, it
is partly empirical in nature. For that reason, it would
be worth conducting an ex‐post evaluation which could
allow for a more rigorous scientific process based on
both qualitative and quantitative indicators. The pan‐
demic has also increased our understanding of the impor‐
tance of the well‐being and mental health of city resi‐
dents and of how theymay impact their relationshipwith
smart city services (Coca‐Stefaniak, 2020). Future stud‐
ies might therefore focus on factors for providing a more
intuitive relationship between smart cities and their resi‐
dents and visitors alike by developing further the predic‐
tive elements of smart services. Another vital aspect is
the influence of such phenomena as the pandemic on
the resilience of urban structures. Our studies show that
it can be both stimulating for some urban changes (such
as the increase of active mobility, namely the share of
bike trips in mobile‐splits of the cities), but, at the same
time, quite impeding for others (see the turn from public
transport towards individual cars, which were perceived
as a safer means of transportation).

5. Conclusions

The pandemic has continued with varying gravity for sev‐
eral months and it is hard to predict when it will end.
Although extensive multi‐threaded studies and analyses
of its influence on cities together with the practical expe‐

rience of local governments and residents are being gath‐
ered, the question about how the pandemic will affect
cities and influence the implementation of intelligent
solutions remains open. The experience of the global cri‐
sis will remain a reference point for shaping new guide‐
lines or practices, the more so as the pandemic has not
eliminated threats related to climate change and chal‐
lenges city residents faced before 2020. Whether the
current spontaneous changes will become permanent
depends on the duration of the pandemic. The longer
the “state of emergency” lasts, the more all‐embracing
changes in the structure of cities and their management
will occur. In discussions about the city after the pan‐
demic, two notions appear: “new normality,” describing
the current state of uncertainty, and the more optimistic
one, “new future” (World Health Organization, 2020).
Among the visions of the post‐pandemic world, we can
find dystopian ideas caused by fear of crowding, reduced
sense of security, limited job opportunities, access to
services, culture, and art, and, above all, by reduced
social interactions. At the same time, urban researchers
indicate that similar crises in the past strengthened
cities and the present one may additionally contribute
to the transformation of current cities into cities that
are more resilient and more efficiently adapt to con‐
temporary challenges including climate change (Florida,
2020). The experience of the pandemic can accelerate
spatial changes both in terms of short‐term actions and
long‐term development policies. Short‐term activities in
degraded areas can improve the structure and function‐
ing of cities through the introduction of spontaneous and
temporary solutions. The faster pace of digitisation in
areas such as transport or education will affect the func‐
tioning of cities.Within public space, one should expect a
change resulting from the experience of physical distanc‐
ing. Long‐term effects relate to the development policies
of entire urban areas, as their strengths and weaknesses
have been highlighted by the pandemic. The notions of
the “new normal” and the “new future” are an opportu‐
nity to redefine development policies that fit within the
idea of smart, resilient, and sustainable cities.
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