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Abstract. The concept of smart cities arose against the background of eco-
nomic and technological changes caused by processes of integration and glob-
alization, which European cities have been forced to face common challenges in
the context of competitiveness and sustainable development. These challenges
have an observable impact on issues related to the quality of the urban envi-
ronment such as housing, complete urban infrastructure, commercial sector and
their environmental impact. This concept thus includes the overall quality of
urban life through the built and unbuilt urban environment, urban economy,
social environment, urban culture, human and social capital and participation of
citizens in government and the city. In this paper authors are trying to outline the
problematic areas of Bratislava to achieve Smart City concept, whereby they
take inspiration from the neighboring city of Vienna, which in turn is considered
as one of the top smart cities in Europe.
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1 Introduction

For the past 20 years Bratislava has undergone many dynamic changes. Disordered and
uncontrollable new construction of buildings and renovation of existing housing stock
without comprehensive strategy or insufficient implementation support system, both
static and dynamic transport should be the main reasons such as these developing
processes should be started to meet the highest requirements of contemporary modern
European cities.

Bratislava as a sister city of Vienna, from which it is located approximately 64 km
could thus in its direction just to take an example from Vienna which is considered
among the top European and world smart cities for several years. To achieve this state
could be helpful, inter alia, also a project EU-GUGLE and also prepared several
concepts such as “Methodology for complex renewal of housing estates with a focus on
housing reconstruction” or still uncompleted implementation of transport policy of the
city of Bratislava.
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1.1 Smart City Vienna

The “smartness” of a city describes its ability to bring together all its resources, to
effectively and seamlessly achieve the goals and fulfil the purposes it has set itself. In
other words, it describes how well all the different city systems, and the people,
organizations, finances, facilities and infrastructures involved in each of them, are:
individually working efficiently; and acting in an integrated way and coherent way, to
enable potential synergies to be exploited and the city to function holistically, and to
facilitate innovation and growth [1].

Recent years Vienna has become a leading smart and sustainable European city.
The Austrian capital differs from most other metropolises through its good performance
in so many areas: housing, public transport and other infrastructure services (e.g. waste
separation, Spring Water Mains), education and universities as well as vast urban green
spaces. [2] Vienna is the city with the world’s best quality of living, according to the
Mercer 2014 Quality of Living rankings, in which European cities dominate [3].

For the city of Vienna has been prepared a framework urban development strategy
with a view into the 2050. The present Smart City Vienna framework strategy is
directed at all target groups of the city: Vienna’s citizens, enterprises, non-profit
institutions and, last but not least, the public sector itself. [2] Smart City Vienna
comprises first and foremost the aim of resource preservation. Development and
modification processes in the sectors of energy, mobility, and infrastructure and
building management are to dramatically reduce CO2 emissions by 2050 [2].

In fact Vienna recently created a public private entity, TINA Vienna which is
tasked with co-developing smart city strategies and solutions for the city. Nowadays
there are prepared more than 100 smart cities projects being developed throughout the
city. [4] For example one of the mentioned projects is Citizen Solar Power Plant. With
a goal of obtaining 50 % of their energy from renewables by 2030, the city partnered
with the local energy provider, Vienna Energy, they developed a crowd-funding model
whereby individual citizens can buy half or whole panels and receive a guaranteed
return of 3.1 % annually [4].

Vienna is also testing out a range of electric mobility solutions from expanding
their charging network from 103 to 440 stations by 2015 to testing EV car sharing and
electric bike rentals. Vienna bike sharing program is fully accessible to visitors, not just
residents. [5] Another important innovation has been in rezoning dense neighborhoods
allowing for zero-parking residential buildings. Residents in these communities commit
to not owning a personal vehicle.

Finally, Vienna is renovating a 40 hectare former slaughterhouse district and
turning it into a much smarter use: an innovation district focused on media science and
technology. By 2016, the city expects 15,000 people to working on startups in the Neu
Marx Quarter district. [4] Furthermore, Vienna took the extra step of incorporating the
strategy into law to minimize the risk of future mayors throwing the plan out to start
over [5].
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1.2 Smart City Vienna Framework Strategy

The key goal for 2050 of Smart City Vienna is to offer optimum quality of living,
combined with highest possible resource preservation, for all citizens. This can be
achieved through comprehensive innovations (shown on Fig. 1).

The present framework strategy describes the key goals and principal approaches
chosen to attain them. It represents guidelines for the numerous important specialised
strategies of the city that define concrete multiyear plans for such areas as urban plan-
ning, climate protection, the future of energy supply or Vienna as an innovation hub [2].

The Smart City Vienna framework strategy is more comprehensive (but not
exhaustive), pursues a long-term horizon (2050) and does not offer detailed packages of
measures. However, concrete sub-projects with a shorter timeframe will definitely be
formulated and implemented [2].

2 Methodology for Smart Cities

According global advisory committee for Smart Cities Benchmarking was developed
62 indicators across the Smart Cities Wheel (shown on Fig. 2).

Each of the six components of the Smart Cities Wheel are assigned a set of
indicators reflect an attempt to create a proxy for measuring each of the
sub-components of the Wheel. Each component contains 3 subcomponents. Therefore
there are 18 total subcomponents in the model, and with 62 indicators, that leaves an
average of almost 3.5 indicators per subcomponent (shown on Fig. 3).

Fig. 1. The smart city Vienna principle [2] p. 17
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The data were transformed by using a mathematical formula called a z-score, which
permits the comparison of data in different units (e.g. %, tons of GHG emissions, etc.).
Each of the 6 components is then assigned a maximum of 15 points and the results are
transformed in a way that the highest performing city in each category is assigned 15
points. Thus, if one city were to lead in each of the six components, the city would
obtain a maximum score of 90 points. Of the 62, 16 of them are also directly mapped to
the new sustainable cities ISO standard (ISO 37120) [6].

2.1 Mercer’s Quality of Living

Mercer’s Quality of Living reports provide valuable information and hardship premium
recommendations for over 460 cities throughout the world, the ranking covers 223 of
these cities [3].

Living conditions are analyzed according to 39 factors, grouped in 10 categories:

Fig. 2. Smart cities wheel [6]
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• Political and social environment (political stability, crime, law enforcement, etc.)
• Economic environment (currency exchange regulations, banking services)
• Socio-cultural environment (media availability and censorship, limitations on per-

sonal freedom)
• Medical and health considerations (medical supplies and services, infectious dis-

eases, sewage, waste disposal, air pollution, etc.)
• Schools and education (standards and availability of international schools)
• Public services and transportation (electricity, water, public transportation, traffic

congestion, etc.)
• Recreation (restaurants, theatres, cinemas, sports and leisure, etc.)
• Consumer goods (availability of food/daily consumption items, cars, etc.)
• Housing (rental housing, household appliances, furniture, maintenance services)
• Natural environment (climate, record of natural disasters)

The scores attributed to each factor, which are weighted to reflect their importance
to expatriates, allow for objective city-to-city comparisons. The result is a quality of
living index that compares relative differences between any two locations evaluated.

Fig. 3. Smart cities benchmarking indicators [6]
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For the indices to be used effectively, Mercer has created a grid that allows users to link
the resulting index to a quality of living allowance amount by recommending a per-
centage value in relation to the index [3].

3 Bratislava

Until the fall of former political regime in 1989 was in Slovakia, including Bratislava
for several years realized mass production of affordable housing. This construction was
marked by the poor quality of buildings, especially as regards their energy perfor-
mance. This poor technical condition mainly of prefabricated apartment buildings in
many cases persists to these days, also thanks to still unrealized coherent concept of
housing estates renewal. Renovation of buildings in Bratislava is provided on indi-
vidual and un-conceptual basis. Renewal is performed only on separate apartment
blocks, without connectivity to their immediate surroundings. Despite to this state for
Ministry of Transport, Construction and Regional Development has been developed a
comprehensive study of housing estate renewal in the recent past: “Methodology for
complex renewal of housing estates with a focus on housing reconstruction”.

Within this study was developed analysis of the current state of housing estates
renewal in Slovakia - architectural, urban, administrative aspects and existing planning
tools of complex housing estates renewal. There were analyzed European documents in
the field of urban development (Leipzig Charter, Toledo Declaration, the Territorial
Agenda 2020, the Europe 2020 Strategy) as well as the research was performed on the
selected model of foreign examples. Finally was realized the draft of methodology
process of preparing strategic documents for housing estates renewal with emphasis on
housing reconstruction at urban level, with an emphasis on an integrated approach and
feasibility plans. [7] It should be added that putting this methodology into practice is
heavily dependent on a momentary political will.

Now, the Slovak capital has a chance to move forward within a project aimed at
demonstrating the feasibility of nearly-zero energy building renovation models.
Bratislava is the only eastern European city to participate in the EU-GUGLE project,
which stands for European cities serving as a Green Urban Gate towards Leadership in
sustainable Energy. The aim of the project is to create a concept of energy performance
and securing the energy efficiency of buildings when using them, as well as the
reduction of energy intensity within the city’s district in which the building is located.
In other words, the project will take into consideration not only the reduction of energy
consumption in the buildings, but will simultaneously deal with other aspects of a
sustainable environment, like the interconnection of the building with public space,
green areas and sustainable forms of mobility. The latter includes mass public trans-
port, bicycles and moving on foot. Bratislava was chosen in a strong competition of 45
European cities and the city is cooperating with Vienna in this project, while the
Austrian capital is serving as a district leader. Over the five years of the project (2013–
2018) Bratislava with other European cities will join efforts to combine the latest
research results in smart renovation of groups of buildings at the district level and use
this knowledge to renovate the living space. The main task of this project is to bring to
Bratislava new, sustainable technologies that will reduce emissions caused especially
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by heating apartment blocks. Within this project, Bratislava can receive up to €2
million to renovate 40,000 square meters of total floor area, i.e. up to €50 per square
meter to cover the costs of the renovation. Out of the total floor area, 20,000 square
meters should account for buildings owned by the Bratislava municipality, while the
remaining 20,000 square meters should account for privately owned housing repre-
sented by owners’ associations or apartment block administrators. The European
Commission will refund the renovation costs only after the works are completed and
have achieved the target parameters [8].

Also very important is the issue of transport infrastructure. Physical lifetime of
transport infrastructure depends primarily on the building materials and old design of
transport capacities. The materials that were used for its construction currently do not
meet the quality requirements due to the infrastructure was not subject to more fun-
damental recovery process during its lifetime. Moreover, the infrastructure lifetime is
significantly influenced by the intensity of its use. Its implementation largely falls
within the period of implementation of residential buildings and public facilities in
housing estates, when at least in a position of static transport capacitively was sufficient
for the then demands.

The issue of parking in Slovakia is a long-term problem, whether in existing
buildings or with new development projects where parking costs are only kind of
forced expenditure on which developers often want to save money. Bratislava is one of
the European metropolises, which seeks for the solution for several decades. Problem
that Bratislava was not ready for, is a major building boom which caused a further
increase in both passenger and freight transport in the city center. This means that the
constantly increasing level of motorization brings to Slovakia and especially in densely
populated urban areas around the capital - Bratislava even higher space requirements.
That becomes the most valuable quantities especially in the inner-city environment.
This fact makes new demands on the urbanization of our cities, the professionalism of
solutions to traffic problems and high standards to ensure a quality environment. One of
the most serious current problems closely related to urban space in Bratislava is the
traffic situation, especially the issue of static traffic [9].

Another important issue in the field of comprehensive transport solutions in Bra-
tislava is the fact that there is insufficient traffic data database and the city does not have
sufficient details of current conditions of its urban road network. City of Bratislava is
lacking the scheduled surveys and their results, which would be able to determine the
disproportion of the current state and predict its development [10].

The list of projects that have an ambition to contribute to the solution of traffic
problem in Bratislava is quite long. Solving problems with static traffic in Bratislava
could be implemented using comprehensive regulation through traffic signs. In practice
this means charging for parking at a time of increased congestion and the designation
of paid parking zones with the road signs. Paid parking zones could improve the
environment and conditions for non-motorized road users, as well as improving the
quality of transport services. One of the solutions to the problems with static traffic
could be building a semi recessed and recessed parking, garage houses, increase
recessed parking with one or two floors. Addressing of static traffic in different districts
of the city lies in cooperation with the magistrate of the capital. Cooperation includes
the selection of appropriate areas that would capacitive mean an increase in parking
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areas for individual districts. Solution of this complex issue could be also implemented
through PPP projects. Another solution is a free parking not only on the borders of the
city, but also outside, for example in Malacky, Pezinok or Senec. The condition is to
create high quality service suburban bus line, which will operate at appropriate inter-
vals. Another solution of problem of static transport in Bratislava could be seen in the
construction of smart parking spaces by installing smart parking sensors placed directly
on the parking places. Drivers would be allowed to easily find a free parking place and
would contribute significantly to the reduction of emissions in the city [9].

Another important issue is the participatory budget of the city and the city districts.
Bratislava as the first Slovak city began experimenting with the introduction of par-
ticipatory budgeting since 2011. Citizens were given the opportunity to decide directly
on the reallocation of public finances and on the form of public space and services.
Participatory budgeting process takes place throughout the year and is open to all
citizens. In the first phase are collected suggestions and ideas from people on the use of
public finances. They are then sorted and processed into projects. Since the idea is
always more than a means to implement them, citizens must also decide which of their
ideas are supported and which are not [11].

It took place at participatory budgeting at the city level for a number of deficiencies
and irregularities in recent years. They arise in the event of a communication strategy
that would attract as many residents into the process; or administrative support, which
would work systematically on the involvement of citizens and work on the drafts; and
especially mismatch about the rules for the conduct of participatory budgeting process.

Municipality of Bratislava launches e-governance project in 2015. It is a project of
electronic council, which contributes to saving the environment and optimizes the work
of the City Office. The official website of the city will be available invitations and
materials for meetings, profiles of deputies and information about their individual vote,
or resolution of the City Council. The new application will serve all - as citizens, as
well as local authorities and the deputies [12].

4 Conclusion

In order to Bratislava achieve the Smart City concept it needs to develop and imple-
ment mainly a comprehensive concepts a policies in the field of residential and
non-residential buildings, transport infrastructure, technical infrastructure, public
spaces but also in the field of sustainable economy and governance. Of course, main
condition to achieve this effective sustainable development is the implementation of the
latest materials, technologies and innovative concepts in each of these areas, whether in
the field of urban development, ICT and construction and architecture, etc. In this
would help to Bratislava a generous funding from the European funds, the potential of
which the city does not know sufficiently take full advantage. This could help the
generous funding from the European funds, the potential of which the city does not
know to sufficiently take full advantage. Precisely in these areas Bratislava could take
inspiration from the sister city of Vienna, which actual projects and its approaches to
them could be considered as an exemplary direction of sustainable development of a
modern European city.
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