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SMART SOLUTIONS IN CITIES DURING THE COVID-19 PANDEMIC
Joanna Wyrwa, Magdalena Zaras, and Katarzyna Wolak

Abstract. The COVID-19 pandemic has suddenly swept across the world on an unprecedented
scale, having a global and destructive impact on numerous areas of both social and economic
life. For the most part, the effects of the current pandemic crisis have been evaluated
negatively, although they may also bring about positive future trends, such as accelerated
technological advancement or increased financial support for and development of areas such
as smart cities. Given the above, the focal point of our deliberations is the concept of smart
cities and the exemplification of smart solutions implemented in cities in the context of new
environmental challenges triggered by the COVID-19 pandemic. The purpose of the article is,
on one hand, to identify the key theoretical and research problems that define the framework
for smart city development, and on the other, to present selected practical smart projects
implemented in different city areas in Poland and around the world during the COVID-19
pandemic. As far as the methodology, systematic literature analysis and case study have been
opted for. To explain the essence of the smart city concept, Polish and foreign peer-reviewed
scientific publications were analysed. To characterize smart solutions that are being
implemented in different cities, findings from reports and materials retrieved from websites
dedicated to smart initiatives were used. A search was carried out for scientific papers that
contain the terms "smart city" and "COVID-19" in the title, abstract or among the keywords.
Bibliometric analysis was the research method used to evaluate publications in terms of the
smart city concept and the COVID-19 pandemic. To that end, research techniques such as
trend analysis, citation analysis and word coexistence analysis were applied. In the article,
selected issues of the smart cities functioning during a pandemic crisis are analysed. The
findings show that cities have been keen on developing and implementing smart solutions
during the COVID-19 pandemic, the latter obviously causing the accelerated development of
smart-city systems. The pandemic-driven changes adopted so far by cities in the area of smart
solutions are not only futureproof in terms of epidemic safety but also make other goals, such
as limiting the use natural resources or increasing the quality of life for residents, more
attainable.

Keywords: smart city, urban economy, city development, COVID-19, innovative projects, case
study
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1. Introduction

The COVID-19 pandemic suddenly swept across the world on an unprecedented scale, having
a global and destructive impact on numerous areas of both social and economic life. The
economic disruption caused by COVID-19 is not only destructive, but it also comes with side
effects in the form of supply and demand shocks spanning virtually every area of human
activity (Ozili & Arun, 2020; Solarz & Waliszewski, 2020; Kudetko et al., 2020). Since then, the
classic concept of uncertainty often referenced by economic analysts has often been preceded
by the word radical, thus becoming ‘radical uncertainty’. With that, new terms have also
emerged, such as: COVID-economy, post-COVID-economy, and coronomics (Stiglitz, 2021; van
den Berg et al., 2021; Bhattacharya et al.,, 2020). The pandemic challenged the idea of
progressive globalization and became a catalyst for change at a local and regional level. In the
paper ‘Proposals for Modification of Selected Economic Concepts Amid the COVID-19
Pandemic’, the authors highlight a number of features of the COVID-19 pandemic which
determine the specificity of its impact on the socioeconomic system as well as the features of
the resulting crisis phenomena (Banaszyk et al., 2021, p. 58). Firstly, a pandemic carries the
characteristics of the so-called “black swan”, constituting an unexpected and unlikely event of
far-reaching consequences. Secondly, the key indicators of crisis are: violence, deep recession,
a sharp drop in GDP, employment rate, and others. Thirdly, tackling the negative economic
impact of the pandemic has led governments and international organizations to intervene on
an unprecedented scale. Last but not least, the difficulties associated with forecasting a post-
crisis future and the reconstruction of the world economy must be noted as well.

The phenomena and processes that took place over the last two years were yet another
confirmation that we are living in a time of epidemiological turbulence. For the most part, the
effects of the current pandemic crisis have been evaluated negatively, although they may also
bring about positive future trends, such as accelerated technological advancement or
increased financial support for and development of areas such as smart cities. The smart city
concept is a response to the global change regarding how cities are being built and managed,
with an emphasis on their smartness regardless of how developed or underdeveloped they
are. Such changes introduced over the course of the pandemic will not only increase epidemic
safety in the future but will also help attain other goals such as limiting the use of natural
resources or increasing the quality of life among residents.

The pandemic has forced local governments into an entirely new position requiring efficient
crisis management and handling of pressing issues. And so, maintenance of critical
infrastructure, including public utilities, public health, administration, public transport and
public order has become their top priority very much overnight. The challenge was to adapt
the existing systems to the current national restrictions. Provision of basic services required
the adaptation of the work system to mind social distance, impossibility of face-to-face
meetings and the need to protect vulnerable employees. This also meant a rapid digitization
of offices as a prerequisite to keep the availability of public services unaffected.
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With the pandemic and the associated restrictions, urban areas that were once important to
residents and visitors for business and leisure purposes suddenly became either inaccessible
or less desirable compared to virtual solutions. The pandemic has also affected public mood
and people’s plans to live in cities, especially those who intend to keep working remotely even
once the pandemic has been eradicated. Currently, an increasing number of city dwellers are
considering moving outside the urbanized area. A London Assembly Housing Committee study
reports that many Londoners are planning to abandon the capital in the next few years in
order to move closer to nature as a direct result of the pandemic (Brodowicz, 2021, p. 55, 57).
The same trend is observed in many cities around the world, and with each subsequent wave
of the pandemic, it is bound to affect several areas of collective life. Due to numerous
restrictions introduced in cities, solutions based on modern technologies have become crucial
for the functioning of many institutions and the provision of municipal services.

In recent years, the issue of creating and developing smart cities has been systematically
gaining ground, both in theoretical and practical terms. It should be noted here that more
than half of the world population now live in cities (Vitunskaite et al., 2019; Kania, 2019, p.
72). For comparison, that number amounted to just 3% at the end of the nineteenth century.
Currently, according to the UN data, the global urbanization rate exceeds 50% and is expected
to reach 60% by 2030 and 70% by 2050 (in the EU alone, it exceeded 68% in 2018) (World
Urbanization Prospects...). According to T. Kulisiewicz (2019, p. 136), the high population
density in cities compared to suburban or rural areas intensifies social interactions, inducing
economic, cultural and social undertakings. Large population combined with relatively high
costs of living also create a sense of race among residents, as only the best and most
innovative economic and social ideas and projects stand a chance. This gives rise to a positive
feedback loop where the more innovative the urban community is and the better it fares, the
more attractive it becomes, spawning increasingly innovative and creatively-minded
community members who add to the competitiveness of that environment. It is therefore no
surprise that current scientific debate on the development of urbanized areas increasingly
often highlights the importance of smart cities (Ismagilova et al., 2019). At the same time, the
issues discussed within the context of smart cities have always been interdisciplinary in
nature, given that cities tend to encompass very diverse and varied elements (Szymanska &
Korolko, 2015). The vast majority of smart cities are spaces marked by an above-average
technological, communication and IT literacy. Apart from technical and infrastructural
matters, smart cities put a great emphasis on issues related to social, economic and
environmental areas (Lazaroiu & Roscia, 2012). It is not enough to simply embrace modern
technologies, as the smart city concept covers a much broader range of needs (Jonek-
Kowalska, & Wolniak, 2019). Some authors notice a vast source of urban intelligence springing
from social capital, therefore making this prestigious group almost exclusive to big cities that
are often either national or regional capitals (Stryjakiewicz & Meczynski, 2015). A smart city is
much less likely to be a small territorial unit and/or be located in a less urbanized or less
economically developed area (Appio et al., 2019; Engelbert et al., 2019).

Given the above, the focal point of our deliberations is the concept of smart cities and the
exemplification of smart solutions implemented in cities in the context of new environmental
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challenges triggered by the COVID-19 pandemic. The solutions most commonly referred to as
‘smart’ include, among others: e-office, smart boards in public facilities, video-powered
mobile service points, smart stops, virtual and physical tools encouraging residents to help
municipal services maintain order, remote learning platforms, community-building tools to
look after those in need, smart buildings, smart environmental-monitoring systems, modern
energy production solutions.

The concept of a "smart city", in addition to cross-disciplinary research, also has a specific
practical dimension. Increasingly frequently it is reflected and accounted for in municipal
strategies. International rankings of smart cities are regularly published, promoting the
smartest and most resident-friendly urban living spaces (IESE Cities in Motion Index, 2020).
Many researchers and main actors specializing in smart cities argue for a balanced approach
to the creation and management of smart urban space. In this approach, infrastructural and
economic issues are put on an equal footing with social and environmental ones. All parties
are involved in the development of smart cities, in accordance with the Quintuple Helix model
which encompasses: science, economics, community, environment, government at different
levels, and the media.

The purpose of the article is, on one hand, to identify the key theoretical and research
problems that define the framework for smart city development, and on the other, to present
selected practical smart projects implemented in different city areas in Poland and around the
world during the COVID-19 pandemic. The analysis carried out for the purposes of this study
is explanatory and descriptive. As far as research methods used in the article are concerned,
these are a critical literature review and a case study, which point to the qualitative nature of
the study.

The article is descriptive and has been divided into two parts. In the first, theoretical part, the
concept of a smart city was defined and its key properties were characterized. In the second,
empirical part, the results of desk research aimed at presenting selected examples of smart
solutions used during the COVID-19 pandemic were discussed.

The issues raised throughout the paper do not fully cover the problem area but constitute a
premise for further research. The article can be used by both theoreticians and practitioners
in the decision-making process in today’s volatile economic conditions.

2. Literature Review — Smart Cities in Theoretical Terms

A ‘smart city’ is a complex concept covering the essence and importance of many aspects of
urban development. The smart city concept attempts to approach urban development
holistically, despite the fact that it refers to the multidimensional properties of cities
(Mierzejewska, 2015). Researchers dealing with this subject matter emphasize different
aspects of the smart city functioning. The concept has been studied and juxtaposed with
technical, social, economic and environmental factors (Hajduk, 2020, p. 124). However, this
also entails difficulties with unambiguously and precisely defining the concept (Bitkowska &
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tabedzki, 2021, p. 4; de Falco et al., 2019; Albino et al., 2015). One of the reasons for this
inconsistent approach is the constantly accelerating advancement of new technologies, which
makes the concept an evolutionary one (Mora & Deakin, 2019). Another important
determinant is the whole range of possibilities to adjust explanations on a city-to-city basis,
which cannot be avoided given that cities differ not only in terms of the problems they face
but also in their technological capacity to solve them (tazniewska, 2019, p. 105).

Initially, the smart city paradigm concerned information technologies that could be used for
planning city development (Stawasz & Sikora-Fernandez, 2016, p. 47). Subsequently, the
concept evolved towards a city management method, the ability to attract high-class
professionals or the ability to generate and absorb innovations (Florida, 2005).

According to the traditional definition, a smart city means introducing solutions based on the
latest IT technologies to urban spaces with a view to improving the quality of life among their
residents (Pieta-Kanurska, 2019, p. 60; Pieta-Kanurska, 2017, p. 185). It is a concept in which
technological solutions make it possible to find a way out of the most pressing city-specific
problems, such as improving the transport of persons and goods, counteracting climate
change through the use of energy-efficient lighting, social inclusion (an accessible city).

The European approach to the smart city concept was originally based on activities related to
the reduction of carbon dioxide emissions and activities aimed at effective use of energy in
every area of city fabric while improving the quality of life of its residents (Stawasz & Sikora-
Fernandez, 2015, p. 18). Currently, as per the definition put forward by the European
Commission, a smart city is the one which utilizes digital technologies to increase efficiency
and improve living conditions, reduce costs and save resources, as well as boost civic
engagement. The key sectors of a smart city include: transport, energy, health care, water and
waste management. A smart city is also able to respond faster and better to any urban crises
because of its high level of resilience (Ferrara, 2015). The EU documents emphasize the role
of advanced technologies as a factor enabling the most effective response to the changing
preferences and needs of city dwellers. Information and communication technologies (ICT)
are therefore becoming tools for solving public problems with the participation of civil society.
In the United States, the ICT sector is also seen as the key driver of the so-called power cities,
while in Australia the role of digital media, creative industries and cultural initiatives are
highlighted (Hollands, 2008).

The smart city concept is rooted essentially in three paradigms: () digital city, which uses ICT
to support and network cooperation between citizens and organizations, exchange data and
information, and implement online services such as e-government and e-democracy, (Il) green
city, with an ecological vision of urban space based on sustainable development and reduced
environmental footprint, (lll) knowledge-based city, relying on the enforcement and
evaluation of data, information and knowledge available and produced within the city (after:
Hajduk, 2020, p. 130; Benevolo et al., 2016).
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When trying to define smart cities, some authors emphasize the differences between smart
and digital cities, pointing to the role of social and human capital, education, partnership and
environmental factors as the main drivers of city growth. Regardless of the approach, both
concepts are marked by a wealth of information processes, mechanisms that trigger creativity
and boost absorptive capacity, and a sustainable approach to development. A city managed
in line with the guidelines of the smart concept is a city of thoughtful and creative individuals
who incorporate technical and technological innovations into their daily activities and who
willingly use modern ICT solutions (Stawasz & Sikora-Fernandez, 2016, p. 16). Caragliu et al.
(2011) define a smart city as a city that invests in human and social capital, while the
communication infrastructure leads to sustainable development and improved quality of life
as a result of efficient natural resource management and participatory management. A smart
city is primarily characterized by: a high level of governance (management) efficiency in
conditions of uncertainty resulting from the use of innovative solutions, efficiency in creating
knowledge, and high learning capacity. It is a city equipped with an extensive digital
infrastructure, offering a broad range of e-services (including administrative), bringing
together various creative-class individuals as well as being home to a number of R&D
institutions and universities. N. Komninos (after: Hajduk, 2020, p. 125) defines smart city as a
creative-minded urban space with a high capacity to learn and introduce innovations. W.
Mitchell (after: Kuzior & Sobotka, 2019, p. 42), meanwhile, recognizes a smart city as a new
dimension of the city derived from the combination of increasingly effective digital
telecommunications networks (that can be compared to neurons), ubiquitous intelligence
(compared to human brain), sensors and tags (compared to sensory organs), and software
(compared to knowledge and cognitive skills). An important feature of smart cities is the fact
that this new dimension does not exist in isolation from other current city systems — instead,
it adds the layer of smartness to the existing network of overlapping links to mechanical and
electronic systems found in buildings, embedded in household appliances (the Internet of
Things), transport, electrical networks, water supply and sewage disposal networks, and
ensuring the safety of its residents. According to R.G. Holland (2008, pp. 308-309), a smart city
is an urban space focused on the use of transport and telecommunications infrastructure, ICT,
and creative industries, while Albino et al. (2015) make a case for the following smart
properties: network infrastructure reinforcing the effectiveness of political and cultural
actions, development-promoting business and creative activities, social inclusion of city
dwellers and engagement of social capital, natural environment.

An important issue regarding the definition and understanding of the smart city concept is the
evolving approach to this concept due to the role of its main beneficiaries. And so, it is no
longer enough for cities to focus on the implementation and use of modern technology, but
they must also meet the needs of their beneficiaries in an optimal way, that is, so that the
elements constituting the foundation of the smart city interact with each other and in so doing
create a positive synergy (Albino et al., 2015). Three generations of smart cities are
distinguished (Bitkowska & tabedzki, 2021, p. 5). In the first generation, advanced
technologies play a fundamental role but the offered solutions are not adjusted to the
specificity of the town. The authorities are most often unaware of the effects of the
implemented technology and they neither raise these issues with the residents nor take the
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latter’s expectations into account. Having said that, the same authorities play an important
role in the second generation of smart cities, where they are actively involved and seek
solutions best adapted to the specific need of their town. The lack of appropriate governance
arrangements for most cities appears to be the most prominent obstacle to effectively
becoming a smart city, even though state-of-the-art technologies support the pursuit of
strategic goals and help improve the quality of life among residents. In the third generation,
city dwellers themselves take the initiative and propose new solutions. Their ideas, expressed
in the form of needs and expectations, are translated by providers of modern technologies
into launchable projects. Here, the authorities either act as an assistant-observer or support
the communication process. This civic engagement, however, cannot be one-off, and the
residents are expected to forge a community that will be the source of new ideas and
solutions.

Recently, authors have seemed to focus on combining the smart city concept with the
participation of residents in the city management process, in particular making choices and
implementing smart projects. In this sense, the idea of smart city defines the way the city is
managed, with the relationships between the local government, IT suppliers, science and
residents becoming particularly important (Pieta-Kanurska, 2019, p. 60).

Potential difficulties associated with determining the exact components of smart cities are the
reason why there is no clear definition of this concept yet. Having said that, researchers seem
to agree as to some of the areas that make up this concept. It is generally assumed that cities
can be defined as smart if they meet the following criteria (Giffinger et al., 2007, pp. 10-11;
Krysiiski, 2020, p. 17, 158; Stawasz & Sikora-Fernandez, 2015, pp. 19-20):

- smart economy — measured by the city's entrepreneurship and productivity,
adaptation to changes, labour market flexibility, and international cooperation;

- smart mobility — measured as the local and supra-local availability of information and
communication infrastructure through the development of a sustainable, innovative and safe
transportation system;

- smart environment — measured as the attractiveness of the natural environment, the
level of pollution, measures taken in the field of environmental protection and through
resource management methods;

- smart people — characterized by the level of skills, lifelong learning, social and ethnic
diversity, creativity, openness, and participation in public life;

- smart living — measured as the existing cultural facilities, living conditions (health,
safety, housing), educational establishments, tourism potential, and social cohesion;

- smart governance — expressed by the transparency of city management, social
participation, the level of public services and the implementation of development strategies.

The presence of at least one of the above characteristics is considered a prerequisite for
including a city in the smart-city category. These correlate with traditional and neoliberal
theories of urban and regional development, in particular in terms of competitiveness, quality
of life, the significance of human and social capital, sustainable development and governance
(Stawasz & Sikora-Fernandez, 2016, p. 55). The systemization of fundamental smart areas in
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cities is an element of the comparative analysis of cities, which is carried out periodically by
the Centre for Regional Research at TU Wien (http://www.smart-cities.eu/). These
parameters are the basis for assessing the city in terms of its smartness, creativity and
innovation, although most often in the case of smart cities, particular attention is paid to
technological innovations. This systemization allows distinguishing two ways of describing a
smart city: (1) a city based on ICT (Hollands, 2008) and (2) a new paradigm in city development
in which human and social capital, education and the environment play a key role (Neirotti et
al., 2014).

The technological trend is reflected, among others, in the definition of T. Bakici, E. Almirall and
J. Wareham (Bakici et al., 2013) who perceive a smart city as "an intensive and technologically
advanced city that connects people, information and city elements using new technologies to
create a sustainable greener city, competitive and innovative trade and improved quality of
life”. Currently, the scientific discourse and local-government practice are dominated by the
second trend, going far beyond the technocratic perception in which technological solutions
play a merely supportive function. New technologies are instrumental in creating cities
capable of combining physical and social capital, offering better services and quality
infrastructure. These two smart-city perspectives are, by no means, contradictory, but rather
should be seen as complementary.

The pandemic has shown how much ICT can facilitate city life, especially in the context of
keeping social distance and limiting physical contacts between the community and public
administration employees. Moreover, these technologies allow for the monitoring of densely
populated areas in terms of disease spread. The existing untapped capabilities of ICT systems
allow for remote body temperature measurement and data exchange in a centralized health
care system. The ability to track infected individuals and those who had contact with them is
equally important, as it enables their faster isolation and therefore curbs the spread of the
pandemic (Wyrwich-Ptotka, 2020, p.75).

3. Methods

Two research methods were used in the paper: a systematic literature review and a case
study. Opting for a systematic review has not only allowed for a formalized objective synthesis
and assessment of research to date (Columb & Lalkhen, 2005), but more importantly, it has
enabled the identification of both researched and as yet unexplored areas (Levy & Ellis, 2006).
This, in turn, provided a framework for further research (Gimenez & Tachizawa, 2012) whose
future findings could be generalized in the world literature (King, & He 2005). In order to
explain the essence of the smart city concept, Polish and foreign peer-reviewed scientific
publications were analysed. A search was carried out for scientific publications that contain
the terms "smart city" and "COVID-19" in the title, abstract or among the keywords. The
review covers the years 2018-2021 and falls within the scope of social sciences. A bibliometric
analysis was the research method used to evaluate publications in the area of the smart city
concept and the COVID-19 pandemic. To that end, research techniques such as trend analysis,
citation analysis and word coexistence analysis were applied.
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Choosing a case study as a research method was conditioned by several factors. Mainly it was
the possibility of using a specific theoretical framework in the research process, in this case
the smart city concept. This was further justified by the fact the case study method may cover
different epistemological orientations and permits mixing quantitative and qualitative
research techniques (Cwiklicki & Pilch, 2018). Another reason concerned being able to develop
practical solutions on its basis. In this research, the instrumental case study was used — this is
where the case plays an auxiliary role and it is selected because it illustrates an important
research problem. The stages of the study were fashioned after W. Czakon (2016) and they
were as follows: defining the purpose of the research, selecting cases, selecting data collection
tools, collecting data, analysing data, forming generalizations, formulating conclusions. It
should be noted that it was a pilot study that served as a trial preceding the actual research
which is to cover a larger number of cases. The preparation of the theoretical part consisted
in exploring secondary sources: previous studies, analyses and papers related to the smart city
concept in connection with the COVID-19 pandemic published in scientific journals, both
domestic and foreign. The study included a literature review where the current and
prospective state of knowledge in this area were analysed. Lastly, to characterize smart
solutions implemented in various areas across the cities, findings from reports and materials
retrieved from websites dedicated to smart initiatives were used.

4. Results and Discussion — Examples of implementing the smart city concept in selected
cities during the COVID-19 pandemic

The smart city concept is becoming increasingly important. Originally, a smart city meant a
city where smart technology is implemented to streamline the provision of municipal services.
Over time however, the concept was expanded to include new elements: smart people, smart
governance, smart environment, smart mobility, smart living, smart economy (according to
the European Smart City Index). These new dimensions of the smart city concept mean that it
is evolving rapidly, with many cities indeed putting it into practice. Examples of smart cities
show that these are areas marked by high mobility of its residents and green solutions that
help reduce the emission of carbon dioxide and other pollutants into the environment. The
implementation of smart products and services in these cities prompts new elements to
emerge and be subsequently incorporated into the concept. The advancement in the
implementation of the smart city paradigm varies for different cities.

A smart city is fostered by people and it is precisely the concern for their safety during the
COVID-19 pandemic that has been prioritized. The smart city concept allows for an innovative
approach to everyday matters which has now become more important than ever before.
Smart-city projects are being carried out all over the world. In this part of the article, the most
prominent examples of using smart solutions during the COVID-19 pandemic will be discussed,
along with an outline of how this concept is being applied and which solutions have helped
ensure public safety during the current pandemic.
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4.1. The on-going smart-city projects in Warsaw during the COVID-19 pandemic

Smart solutions in Warsaw are intended primarily to improve the quality and comfort of
residents’ life. The smart city technology is being used in areas such as public transport, air
quality, green areas, or city budget. There are a number of mobile applications in Warsaw to
help commuters purchase public-transit tickets, pay for city parking, check departure times,
plan routes, or estimate expected times of buses or trams’ arrival based on the real-time
vehicle location. In addition, there are several dozens of electric buses operating in Warsaw
and an order was placed for another 140. In the coming years, Poland’s capital aims to replace
its fleet with electric and gas-propelled vehicles and install public charging stations for
individual drivers. Warsaw, with its strong base of incubators and various forms of business
support, is becoming a prominent hub for entrepreneurship, innovation and start-ups of all
sorts. This is influenced by a number of initiatives taken by the public, private and science
sectors (report developed by the City of Warsaw, Warsaw Heading Towards a Smart City). One
such example is the e-inspection of paid parking zones - on 7 January 2020, two electric Nissan
cars for the first time travelled the streets of Warsaw’s unguarded parking zones to scan
license plates and report violations. These inspections are aimed at effectively reducing the
number of foot patrols (E-Kontrola dziata. Rusza trzecie auto, 2021). Furthermore, through the
installation of appropriate devices and the use of infrastructure management applications, the
intelligent district heating network in Warsaw enables an optimized use of resources and an
annual carbon footprint has been reduced by at least 14,500 tons, which is equivalent to
planting one million trees. During the pandemic, remote diagnostics of network status was
launched to avoid direct contact with media recipients (report developed by the City of
Warsaw, Warsaw Heading Towards a Smart City). Additionally, Librus and the e-notebook for
schoolteachers support remote learning in the times of the pandemic. ProtegoSafe is an
application that monitors the surroundings in search of other devices on which it is installed,
logging every meeting that exceeds 15 minutes and is held at a distance of less than 2 meters.
If any of the users falls sick, other users with whom they had contact in the last 14 days will
be notified accordingly. Due to this, they can better protect themselves and others (Ewaluacja
realizacji koncepcji Smart City w panstwach Grupy Wyszehradzkiej, 2021).

4.2. The on-going smart-city projects in Valencia during the COVID-19 pandemic

A novel, creative approach adopted by Generalitat Valenciana (the Valencia Region
Government) currently champions the practical application of various fields of knowledge
dealing with space, among them being: architecture, civil engineering, urban planning, spatial
planning, as well as different branches of art and public communication and management.
Generalitat Valenciana provides a global data exchange platform and implements a policy
framework for the smart management of public health crises in cities. Valencia has launched
the Frena La Curva initiative, a citizens' platform to drive and manage social resilience to the
COVID-19 pandemic, providing a bottom-up response complementing government action and
the work of public services. In a few months’ time, citizens across Spain offered and provided
over 9,000 free public services. Social-action innovation, the collaborative approach and the
active participation of citizens are the key factors behind the success of this initiative (Smart
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Cities have responded to COVID-19, 2020). The Sharing Cities program, consisting in the far-
reaching modernization of energy buildings, recognizes that the zero-carbon targets will be
achieved not only through top-down policies but will also require bottom-up action by local
beneficiaries, including citizens. Solutions developed under Sharing Cities, such as the Digital
Social Market, are intended to encourage citizens to positively change their behaviour towards
meeting the targets of sustainable development.

4.3. The on-going smart-city projects in New York during the COVID-19 pandemic

Big data, which analyses vast and diverse data sets, is being utilized in increasingly surprising
ways. It was big data that during the COVID-19 pandemic allowed selecting nearly 160
kilometres of roads within New York City which could be excluded from traffic without causing
additional traffic jams to offer residents additional space to walk, bike or rest while
maintaining social distance (“Big data” rewolucjonizuje zarzadzanie, Nowy Jork przyktadem,
2013). The City of New York allocated over $200 million to improve access to fibre optic
networks for residents. In addition, the authorities also purchased several thousand tablets to
be used, among others, by students in remote learning settings (New York Smart Cities
Innovation Partnership). Interestingly, New York did not restrict access to museums or public
facilities over the course of the pandemic. Safety protocols in those establishments are being
monitored by special sensors attached to clothes which emit sounds whenever the distance
between two people inside the building is too small. Excelsior Pass is a blockchain-based
application designed by IBM as a virtual wallet for storing medical records. According to IBM,
the blockchain technology that was used is interoperable, which means that similar passes
could be used by other state or local agencies in the future. New York is additionally piloting
a COVID-19 digital vaccine passport that would allow its holders — via a digital card stored in
their phones —to present proof that they have been vaccinated against COVID-19 and/or have
tested negative for the virus (Smart cities walczg z pandemia, 2020).

5. Conclusions

This article aims to present the smart city concept in both theoretical and practical terms. D.
Brodowicz (2021) points out that people are the backbone of any smart city in which
numerous smart solutions have been introduced in recent years — from cloud services, to
solutions used in medicine or in everyday life. State-of-the-art technologies used in urban
areas have significantly improved the life of the community as a whole - especially during the
COVID-19 pandemic.

All modern technologies previously used in cities seemed to be viewed mostly as gadgets,
whereas now with the pandemic, they have gained enormous importance to the point of
becoming very much indispensable. There is also no doubt as to the fact that the pandemic
accelerated the development of smart-city systems in many urban areas. Most experts agree
that such solutions are here to stay and be improved, which will provide a further boost to
smart cities. Changes related to the smart city concept that were introduced during the
pandemic will not only allow for greater epidemiological safety in the future, but will also
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enable the implementation of the goals set for smart cities. One such example is the increased
quality of life for city residents or limiting the use of natural resources. COVID-19 caught the
public off guard, but it quickly became apparent that effective remote living was indeed
possible. Of course, it would not have been so without using the solutions borrowed from
smart cities.

The conducted review of the literature and of selected examples of implementing smart
solutions by different cities around the world shows that the meaning of the smart city
concept is multifaceted and complex, and the measurement of its advancement is
complicated at best. It therefore seems important to try and further systematize knowledge
in the field of the smart city concept in order to facilitate its implementation and better
monitor how it evolves. Further research is needed to define the role of smart cities in the
context of smart solutions implemented in urban areas during the pandemic.
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