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Abstract: In this paper we focus on the concept of smart city, defined as cities where
investments in human and social capital and infrastructure, along with ICT progress and
innovation fuel the sustainable economy and stimulate growth in quality of life, with a focus
on smart natural resource management. We envision smart city as a concept that highlights
important aspects of sustainability, such as the need for responsible resource management,
energy efficiency and citizen involvement. Given the current understanding of the smart city
concept, it is unclear whether it has the necessary features to ensure sustainability. We
believe that this aspect is due to the fact that smart cities are extremely complex and
interdependent. Their study and analysis would therefore require an inter- and
transdisciplinary approach that allows an adequate overview of this concept, to the
convergence of several areas, such as urban development, technology, economics,
engineering and social sciences, etc. We believe that this research will contribute to the
already existing theories of smart cities and will help maximize the potential for this smart
city concept to be a viable solution for sustainable development in our increasingly
urbanized world, especially as the latest statistics confirm an upward trend in EU-level
indicators on sustainable cities and communities. Moreover, the theory of smart growth is
being discussed, but not as an antagonist alternative, but rather as an addition integrative
to the concept of sustainable development of smart cities. In our opinion, smart city solutions
would not be efficiently implemented and helpful to communities in absence of a vision for
the smart and sustainable future.
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1. Introduction

Cities have nowadays a key role in solving a wide variety of issues and needs of citizens
and organizations given the fast-growing urbanization and current sustainability challenges.
This is why public administrations and other stakeholders need to tackle urban dilemmas
and develop new governance models in order to address these challenges in an effective
and efficient manner. It is relatively recently that a novel concept relevant to the sustainable
development of urban areas, namely smart city, has emerged, and this concept takes into
account the benefits of applying information and communication technologies (ICT) in fields
of development such as environmental protection, local economy, education or even social
inclusion. social. Experts and practitioners in the field, such as designers or engineers
believe that through widespread use of ICT, it might become possible for a system to
become more efficient and effective in the use of its available resources, by encouraging
economic competitiveness and tackling the long-debated issues of cities, such as poverty
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or social exclusion. However, we have seen along the past decades that this concept is still
lacking in conceptual clarity; nevertheless, it is widely applied in practice. We concur to the
general opinion that there is small understanding as to the real contribution of the concept
of smart city to sustainability issues in what concerns urban development.

Debating on the impact of smart city on sustainable development is thus not an easy task
since they are both complex phenomena driven by a variety of factors that support the
(re)modeling of contemporary cities. We can easily observe that they are not just
fashionable words, concepts or labels associated with urban marketing as they are really
implemented in a grounded way, successfully or not across the world, in order to solve the
problems of cities on a global level. The biggest challenge of a fast urbanization is
undoubtedly the future of cities. Therefore, the implications of urban development in cities
and weather it is sustainable or not, is essentially important at both micro and macro level,
that is to individuals and to the whole planet. It is only natural to think of sustainability in
times like this as any development consumes resources. While the impact of climate change
becomes increasingly visible, there is an increasing need to urgently shift to a low-carbon
model. In addition to this, as globalization and market forces continue to inevitably create
extreme changes in society, there is an even greater need to identify and implement
innovative solutions which will transform both societies and economies to become more
inclusive and liveable to citizens.

When considering the sustainable smart city, we identify many strong global trends that
have the potential to be addressed, such as climate change, social inequality or poverty.
There is an increasing interest in sustainability, in the transformative power of urbanization
and all opportunities that technological and digital innovation could offer and all these might
be capitalized in achieving the goals of urban growth, alongside with others that have been
universally recognized through the UN Sustainable Development Goals.

In an urban area, digital innovations are meant to reshape every sector, such as energy,
where technologies such as smart grids can optimize the integration of renewable energy
into e-government applications that make municipal governments more open, transparent
and accountable. Another sector of great interest is mobility since cities are getting more
crowded every day and pressure on the old-fashioned infrastructure is getting citizens to
revolt on political factors. Innovations to help tackle traffic jams and support eco-friendly
ways of transportations are implemented more and more often with a real potential to
gaining more popularity as fuels are scarce around the globe. Perhaps one of the strongest
trends is smart governance who uses new forms of communication with stakeholders and
data accessibility to mobilize the necessary networks and resources around solving local
urban problems. However, although it often seems that the power of technology is
transformative or innovative, a long-term strategy, a concrete action plan and a clear vision
are more suitable for the development of a society than implementing quick solutions which
work for only a short limited period of time. This aspect has been exemplified in the case of
several cities around the world, which have managed to implement smart or green solutions
to reinvent themselves, to create an image of themselves as being attractive, competitive
and eco-friendly by creating world-renowned developments. Still, in many of these cases,
this does not mean that they have eradicated or solved all socio-economic problems. On
the contrary, these municipalities didn’t stop fighting to address these issues while
developing high-performance innovative solutions. This proves that rigidity in some respects
intertwines with a certain dynamic of development and urban growth. In particular, we found
that a special inertia is surrounding the power structures as urban infrastructure can last for
decades, creating problems when investments are lacking. Therefore, strong action is
required from by policymakers to address these problems because the changes promised
by the sustainable smart city in the future are more likely to occur with support from
innovation that acts subtly and incrementally, and not suddenly and radically. However, we
consider that as long as cities move along a path that creates more prosperous and
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equitable societies, all within ecological limits, then this slow movements is enough to
consider it progress towards urban growth.

2. Smart city as socio-technical imaginary

Cities are dynamic and complex constructs at the centre of the challenges posed by
continuous development and sustainability (Radecki, 2018; Caragliu, Bo and Nijkamp,
2009). With increasing economic productivity, the world today faces major societal
challenges, such as scarcity of resources, environmental pollution, traffic congestion,
climate change, population aging and migration, human health problems, sometimes even
extreme and globally spread social and economic challenges such as the COVID-19
pandemic. As economic productivity increases in cities, urbanization seems to be the most
likely cause of some of these challenges (Palgan, Evans, & Schliwa, 2015). Cities are
recognized as the main agents of change when it comes to addressing these challenges,
even if they extend to regions, nations and even continents (Schuurman et al., 2012). The
need for cities to respond to these challenges has led them to find smarter and more
innovative ways to solve these problems (Chourabi et al., 2012). Therefore, cities are
increasingly described in connection with the notion of smart city or innovation. But where
does this trend come from?

People have always used their imagination to project what the future might look like and try
to make it happen. These sometimes idealistic and highly creative visions of future societies,
however, have been throughout history a little too advanced to follow or implement due to
lack of knowledge, technology, tools, or insufficient capacity. Today, however, imaginaries
or visions of the future are no longer restricted to science fiction or utopian constructs, but
represent, as Jasanoff and Kim (2009) argue, an important resource that allows for new
forms of imagining life by designing optimistic and at the same time achievable goals.
Visions are in this case no longer the product of individuals projecting their future, but are
shared and contextualized into wider, often political frameworks. This kind of imaginaries
allow collective interpretations of social reality (Castoriadis, 1987) and can form a solid basis
for that feeling of belonging to a community, attaching to it organically. A step further is
taken by Jasanoff & Kim (2009) when they emphasize that the imagination can be seen as
an organized field of social practices, which serves a key component in creating social
order.They introduce the concept of “socio-technical imaginary” as a tool that proved the
power of imagining the possible future and what an important aspect of social life as a whole
that is. Also, the socio-technical imaginary shows the way in which the collective visions
about the desired and feasible technical-scientific futures are described (Ballo, 2015).

We have no doubt that socio-technical imaginaries are able to sustain the need for political
decisions or have the capacity to justify new investments in science and technology, can
encourage types of technological processes or, in fact, justify the inclusion or exclusion of
different social actors, ideas that are particularly important for the development of smart
cities (Jasanoff, 2015). This is because cities that implement smart solutions include
networks of people, organizations, institutions, and companies that position themselves in
a certain way to achieve their goals for the future. In the case of smart cities, we can see
that they often are presented as a solution, as a real vision and an imaginary already
achieved regarding the future cities, what solutions they implement, how and for whom they
are organized. It is important to remember that such imaginaries are not neutral constructs,
because they are organized in ways in which some elements are included and some, on
the contrary, excluded or less visible in the attention of decision makers. From this
perspective, there are smart cities with strong social components, others that put more
emphasis on technology or administration. Equally, depending on the various needs and
urban emergencies, smart and innovative solutions will emerge into projects implemented
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in various fields: mobility, energy, human resources, education, etc. In this context, smart
cities appear as one of the solutions and trends to mitigate and solve global and local
problems (Castelnovo, 2018).

In our opinion, smart city is a socio-technical imaginary due to the fact that everywhere in
the world, across Europe and especially in the European Union, it is embedded in political
and innovative strategies for the future. Smart city is promoted mainly through the way in
which new smart technologies manage to make urban spaces more efficient, use resources
better, reduce greenhouse gas emissions, manage energy production and become more
sustainable. In other words, the smart city model has been enthusiastically embraced by
stakeholders and decision makers around the world, promising everything from advanced
technology to high living standards for citizens. Without innovations and technological
progress not only that this idealistic construct of the future would not be possible, but it will
also not be sustainable.

3. Sustainable urban development policies in a smart innovative context

Recent studies and policies highlight the synergies and benefits of connecting the principles
of sustainable and smart urban development. We find it relevant that the most cited report
of the World Urbanization Prospects series at United Nations not only documents a
consistent trend of global urbanization in the past, but also clearly postulates that this trend
will continue to rise at least until 2050. More importantly in our opinion, it calls for integrated
policies to improve urban and rural living conditions and emphasizes the role of technology
and innovation in mitigating sustainability challenges. As stated in this report, the political
implications resulting from this study include, inter alia, the need to have accurate,
consistent and timely data. These are needed for policy development, as well as the efficient
use of ICT to facilitate a sustainable way of urbanization, one that improves and streamlines
the provision of services to urban stakeholders. The United Nations has already begun to
direct its research in this direction, by exploring the role of Big Data for sustainable
development (United Nations, 2015).

European Union policies also highlight the synergy between smart technologies and
sustainable urban development. With the emergence of the Europe 2020 Strategy, the
goals of promoting smart, inclusive and sustainable growth in Europe have been set. The
strategy is based on innovation, which is seen as a means of addressing challenges,
including climate change and energy efficiency. Furthermore, through the European
Innovation Partnership for Smart Cities and Communities, launched by the European
Commission in 2012, the energy, transport and ICT industries are invited to cooperate with
cities to meet their development needs. This will allow innovative, integrated and efficient
technologies to launch and enter the market more easily, turning cities into poles of
innovation (European Commission, 2012). The relationship between the concept of smart
city and that of sustainable development is also reflected in the EU's regional and urban
development policy, which sees green technology as an asset for reducing greenhouse gas
emissions and encouraging the intelligence and innovation of urban communities
(European Commission , 2011).

The central role of cities in sustainable development is clearly reflected in the Sustainable
Development Goals (SDGs) of the United Nations 2030 Agenda for Sustainable
Development (2015), namely to make cities and human settlements inclusive, safe, resilient
and sustainable. We find that the defining role of cities in sustainable development globally
and locally is now well documented (European Commission, 2011; United Nations, 2015).
That being said, since the early years of the popularization of the smart city concept, a
considerable number of its definitions have included the goal of sustainability (Caragliu et
al., 2011; Giffinger, Fertner and Meijers, 2007; Schaffers et al., 2011) and refer to terms
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such as “smart environment”, “smart energy”, “smart utilities”, “smart water management
systems” and other concepts related to the environment as an integral part of the smart city
(Giffinger, Fertner and Meijers, 2007; Telecommunications International, 2014; Komninos,
2011; Lombardi, Giordano and Farouh, 2012; Zubizarreta et al., 2013). This broad category
of “smart environment” refers in fact to the ability of smart city tools and applications to
improve the environment by introducing ecological technologies, allowing for better and
more accurate monitoring of how urban resources are consumed. Marsal-Llacuna et al.
(2015) actually identify the origins of smart cities in ecological and habitable cities. They
explain that the smart city embodies the principles of sustainable development alongside
with the quality of life, which in turn are enhanced by modern and advanced ICT. The
inclusion of "sustainability” in the concept of smart city has also been confirmed by other
research as well in the form of reviews of smart city domains.
Moreover, in a review of 61 applications from a total number of 33 smatrt cities, Zubizarreta
et al. (2013) found that applications related to environment occupy 18.03% of the total, thus
revealing the fact that environment is an integral part of the smart city. Also, Albino, Berardi
and Dangelico (2015) confirm that issues related to the environment, energy and
sustainability in cities are included in many definitions of the smart city.
At the same time, the smart city concept emerges from the efforts of a multitude of
stakeholders in generating opportunities and providing not only a bright future such as
socio-technological imaginaries, but also adequate basic facilities, such as drinking water
supply, sewerage and living conditions, and the provision of satisfactory minimum basic
infrastructure, with better environmental conditions and a better quality of life, with the
support of health and socio-cultural infrastructure ensuring the mobility of people, goods
and services. Obviously, cities, compared to rural localities, are preferable and better places
for a more qualitative way of living, with innovative and modern tools suitable for
experimenting and working. The concept of "smart" reflects, in our opinion, the perception
of such expectations and aspirations from citizens. Equally, smart city is able to ensure
efficient management of available natural resources through participatory actions involving
citizen elections and public-private partnership programs. To achieve an increase in the
quality of life, we mention some important features of the smart city concept:

m  Respect for the environment and energy;

m  Use of digital information and communication technology;

m  Sustainable development of different sectors of the economy.
Taking into consideration the above, smart city is nothing more than an approach to
sustainable development that responds technologically to resource conservation and
natural climate change. The city is designed to achieve the 17 goals and all targets of the
United Nations Sustainable Agenda from September 2015 faster and more efficiently. The
interplay of smart and sustainable development goals is illustrated in Table 1.

Table 1: Convergence of the UN Sustainable Development Agenda 2015 and the
components of Smart City

(?]?)al UN Agenda for sustainable development Smart city component
1 No poverty - Eradicating poverty in all its forms and Smart environment

in any context
"Zero" hunger - Eradicating hunger, ensuring food

Smart economy

2 security, Improving nutrltlc_)n and promoting Smart governance
sustainable agriculture
3 Health and well-being - Ensuring a healthy life and Smart living
promoting the well-being of all at any age Smart governance
4 Quality education - Ensuring quality education and Smart living
promoting lifelong learning opportunities for all Smart governance
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C;?)al UN Agenda for sustainable development Smart city component
5 Gender equality - Achieving gender equality and Smart living
empowering all women and girls Smart governance
Clean water and sanitation - Ensuring the availability
6 and sustainable management of water and Smart environment

sanitation for all
Clean and affordable energy - Ensuring everyone's
7 access to affordable energy in a safe, sustainable Smart environment
and modern way
Decent work and growth - Promoting sustained,
8 open and sustainable economic growth, full and Smart economy
productive employment and decent work for all
Industry, innovation and infrastructure - Building
9 resilient infrastructure, promoting sustainable Smart economy
industrialization and encouraging innovation
Reduced inequalities - Reducing inequalities within
and across countries
Sustainable cities and communities - Develop cities
11 |and human settlements so that they are open to all,
safe, resilient and sustainable

10 Smart living

Smart living
Smart governance

Responsible consumption and production - Ensuring Smart economy

12 . . - Smart living
sustainable consumption and production patterns Smart governance
13 Climate action - Take urgent action to combat Smart environment
climate change and its impact Smart governance

Agquatic life - Conservation and sustainable use of
14 | oceans, seas and marine resources for sustainable | Smart environment
development
Terrestrial life - Protecting, restoring and promoting
the sustainable use of terrestrial ecosystems,
15 sustainable forest management, combating Smart environment
desertification, halting and repairing soil degradation
and halting biodiversity loss
Peace, justice and efficient institutions - Promoting
peaceful and inclusive societies for sustainable

16 development, access to justice for all and the
creation of efficient, responsible and inclusive
institutions at all levels
Partnerships to achieve the objectives - Strengthen

17 the means of implementation and revitalize the
global partnership for sustainable development
Source: own elaboration of the authors.

Smart living
Smart governance

Smart governance
Smart economy

However, the presence of the environmental dimension is quite abstract in the literature on
smart cities, with specific subdomains, objectives, measures and performance values
largely still remained under question (Komninos, 2016). This is a very specific challenge for
orienting smart cities towards sustainability goals, given that smart cities are more of a
strategy than a reality, a strategic vision for the future and, as such, smart cities should be
systematically and holistically addressed (Schaffers et al., 2011; Nam and Pardo, 2011).
Smart city is an idea of where the city wants to be in the future and how it imagines itself
transformed, taking advantage of the capabilities of digital technology and innovation
networks. In most cases, it is not something that can be achieved here and now, but at best
it is a strategic approach to meeting long-term development aspirations. To become a smart
city, a set of requirements applies: a comprehensive sequence of strategic choices, a high
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commitment of resources, monetary investment and the involvement of stakeholders with
sometimes overlapping or conflicting roles. All this needs to be coordinated and managed
in accordance with a clearly defined policy framework.

In our opinion, the knowledge economy alongside with innovation are the most essential
drivers that influence the appearance and development of the smart city concept. The
technological progress that has strived over the last decades have had an immense impact
on cities and rooted their development in knowledge and innovation (Komninos, 2011). On
the whole, the knowledge-based economy played a vital role in the emergence of smart
cities discourse and shaped the principles that rule the concept. Still, without a clear vision
of the future, with no thought on the sustainability of “smart”, with no policies in this direction,
there would be no smart city in the future to debate on.

4. Sustainable development versus smart urban growth

Without bringing prejudice to the rather simple definition of the concept of sustainable
development, there seems to be among experts worldwide an on-going debate as to how
the concept should be put into practice. We have no doubts about its growing popularity;
however the implementation is not clear-cut obvious (Berke et al., 2007).

By definition, urban planning is being considered sustainable if the built environment
becomes liveable, thus ecosystems being improved and protected; economic development
is becoming more sensitive to local needs, in opposition to the gains of the elite, and it
becomes more evident to observe the benefits of improving economic and environmental
conditions. In 2003 it was stated that a community is sustainable when the neighborhood
became the foundation of urban design and was characterized by mixed-use development,
walking facilities and mixed-income housing. There were attempts to integrate sustainable
development into urban planning and this endeavour has been largely linked to the concept
of smart growth or development. While the relationship between the two concepts remains
debatable, some writers argue that smart development is similar to sustainable
development (Porter, 2002).

Smart growth has become lately an important concept in discourses on public policy and is
known to provide some answers to the long-standing problems of development and its many
detrimental consequences. It represents a paradigm shift and a broad rethinking of the
consequences of uncontrolled urban growth (Burchell, Listokin, & Galley, 2000; Janssen-
jansen, 2005; Edwards and Haines, 2007). Published in the 1990s, the concept offers a
compelling insight into how to revitalize and ensure the competitiveness of urban areas from
an economic point of view and to improve the quality of the environment. In most urban
areas around the world, the conventional model of low-density development has succeeded
in causing problems with transportation systems, degradation of the environment and has
lead ultimately to the loss of agricultural land, natural areas and other urban open spaces.
This situation has required innovative rethinking and action around the world and has
generally been termed as “smart growth” (Katz, 2002).

Such development is built on a set of principles that provide guidance in order for
communities and neighbourhoods to join efforts to promote development activities that
ensure an improved quality of life, environmental conservation, economic revitalization and,
most importantly, a sense of community. Smart growth discourages potential urban
development models that operate independently of the vision of communities and results in
development solutions that are inconsistent or incompatible. Smart Growth America defines
this concept as one that builds urban, suburban, and rural communities with options that
are available. We find that this definition promotes above all local economies, but also the
creation of safe and beautiful communities with easy access to all.
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We find that the principles of smart growth consist of sufficiently generous themes. In the
long-cited publication, "Getting to Smart Growth", the Smart Growth Network highlights ten
principles of smart growth, which include:

m  development with mixed uses;

m compact development / building design;

m range of housing options and opportunities;

m  creating neighbourhoods where citizens can walk;

= promoting unique and attractive communities with a strong sense of belonging;

m conservation of agricultural lands, open spaces, natural beauty and the
environment;

= intensifying and orienting development towards existing communities;

m  providing a variety of transportation options;

m  making predictable, cost-effective and correct development decisions;

m  encouraging the participation of the community and stakeholders in development

decisions.

The smart growth movement has been a source of controversy in public discussions and
debates on urban planning worldwide. There are some arguments in favour of smart growth
that have often focused on infrastructure and cost savings on public services, transport
savings, economic development and environmental protection and conservation. We
believe that the construction of compact neighbourhoods and communities express the
lower need for additional public spending on the provision of services and infrastructure
beyond urban or community boundaries. In this kind of communities, smart solutions that
envision sustainable development are highly required and implemented. At the same time,
conventional communities with single-use, low-density development models were
considered financially burdened by the costs of maintaining and replacing of the existing
infrastructure. On the contrary, a higher density within cities and communities leads to a
more efficient use of land and requires a smaller area allocated to roads and utilities.
Similarly, density makes it easier for communities and neighbourhoods to access alternative
travel options, such as public transportation, cycling, and walking. Litman (2014) states an
impressive fact: it seems that residents of smart-growing communities own between 10 and
30 percent fewer vehicles and drive 20 to 40 percent less mileage annually than in self-
reliant communities. Implementing smart growth policies reduces car dependency and
helps urban dwellers avoid the high cost of fuel, insurance and parking fees.

In addition, smart growth enables the development of the local economy by increasing
productivity, property values, tax revenues and business activity. Due to their obvious
benefits and savings which result from the efficient provision of public services and
improved infrastructure, congestion and accessibility that reduce transport costs and reduce
per capita consumption, these policies are encouraged to be implemented alongside with
smart city solutions in order to enhance the attractivity from a numerous points of view of
communities. We conclude by stating that this concept of smart urban growth does not
antagonize the concept of sustainable development, but rather it completes it and provides
useful information on the strategies that should be adopted to improve the social, economic
and environmental effectiveness of smart cities development in relationship with innovation
and future progress of society.

5. In conclusion

In this paper we have shown that sustainable development is a clear goal of the smart city
because, as the visions and promises of the future are not simple, similarly, the smart city
solutions are complex, integrated and dynamic. The concept of "sustainable smart city" is
an important one since progress of ICT and technology could help alleviate the problems
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of increased urbanization or sustainable development. We conclude by saying that,
although ICTs have a clear potential to solve sustainability problems in cities, there are
sufficient reasons for interested urban stakeholders to be careful not to create a sandcastle,
even more fragile than before.
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