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Abstract: The paper is aimed at an attempt to define a smart village in the Czech conditions. It
argues that the principles of smart villages are very similar to the concept of sustainability.
The analysis deals with preventing rural exclusion, promoting digital technologies for
the management of the rural infrastructure, teleworking in rural areas and using ICT for
participation and governance. This approach is documented in the case of the South-
Moravian Region. It was concluded that it was not so much coverage or accessibility of
digital technology that was the main barrier of more intensive use of the smart village
concept but rather the lower qualification level and conservatism of rural population is. It
is suggested that more attention should be paid to increasing the digital literacy of rural
people.
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Souhrn: Prispévek je zaméfen na pokus definovat inteligentni vesnici v ¢eskych podminkach.
Tvrdi, ze zasady inteligentnich vesnic jsou velmi podobné konceptu udrzitelnosti. Analyza
se zabyva ochranou pfed vylou¢enim z venkova, digitalnimi technologiemi pro spravu
venkovské infrastruktury, praci na dalku ve venkovskych oblastech a vyuzivanim IKT
k uCasti a spravé. Tento pfistup je dokumentovan v pfipadé Jihomoravského kraje.
Dospélo se k zavéru, ze hlavni pfekazkou intenzivnéjsiho vyuzivani konceptu inteligentni
a konzervatismus venkovského obyvatelstva. Navrhuje se vénovat vice pozornosti
narustu digitalni gramotnosti venkovskych lidi.

KliCova slova: inteligentni vesnice, digitalni technologie, udrzitelnost, jizni Morava

1. Introduction

The concept of a smatrt city is currently fashionable. It usually concerns a city which is connected
by different kinds of digital technologies. However, a shared definition of smart city is not available
and it is hard to identify common global trends (Neirotti et al., 2014). Some authors bring in mind
that a smart city is not only a question of technology but it is necessary to take into account
a holistic, integrated and multi-criteria approach (Zubizaretta, Seravalli and Arrizabalage, 2016).
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Monzon (2017) points out that ICT within a smart city should be directed to a more efficient and
sustainable city.

The challenge of smart villages is recognised by the EU (Zavratnik et al., 2018). The Declaration
for a Smarter Future of the Rural Areas in the EU was accepted in Bled in April of 2018.
Accordingly, the Smart Villages initiative aims to create rural areas where people can and want
to live because innovative, digital solutions make their lives easy and comfortable. The Smart
Village Network has been created to further this purpose. It connects about 20 local associations,
most often represented by LEADER local action groups.

However, the idea of a smart village poses a number of challenges. Is a village only a minimalized
city in this sense? The difference between cities and villages seems to consist of concentration
(of people, goods, activities, waste, information, etc.) in cities and low density and remoteness in
the countryside. Is it therefore possible to find a concept of a smart villagethat goes beyond this?
Will this concept be based also on using digital technologies? Would it be possible to overcome
some disadvantages of rural use through digital technologies?

Our paper is aimed at a discussion about the potential for an application of the smart villages
approach, which could be found in the rural area of the South-Moravian NUTS3 region.

2. Smart village (concept, definition, theory)

In European conditions, smart is usually connected with knowledge and innovations — which tend
to concentrate in cities (Naldi et al., 2015). Does it mean that rural settlements are disadvantaged
and to what extent? Like the smart city, a smart village should also be based on using digital
technologies. In the literature, the concept is mainly related to the rural infrastructure in developing
countries, most often to the production and the use of electric energy from local sources (e.g.,
Ho et al., 2014) and to an application of information technologies for agricultural management —
often in a relation to the climate change (Taylor, 2017), or to support the creative industries
(Townsend et al., 2017). Sometimes, the contribution to smart villages is seen in the mass use of
GIS technologies for rural planning and management (Wang et al., 2017). However, also, in this
case, a complex system aimed at an improvement of the rural livelihoods (Wallace et al., 2017)
should be taken into account.

Other authors (Hudson, 2013) prefer the accessibility of information including the most peripheral
villages. In this way, all the people could be included in positive (but also negative) global trends.
A problem of using digital technologies in the rural space has been identified by Phahlamohlaka
et al. (2014): Individual technologies are often applied separately while a complex approach could
be much more efficient. Of course, new sources of exclusion could arise which would concern
the people without access, knowledge or any interest to use the internet.

Ranade, Londhe, and Mishra (2015) indicate the following aspects of smart villages in India: smart
infrastructure, smart service delivery, smart institutions, and smart technology and innovations.
Shukra (2016) speaks about the integrated planning of rural communities by means of digital
technologies aimed at development, local businesses, improving education, health, and welfare,
preventing social exclusion of seniors and disabled people and the democracy and participation.
In developing countries, the countryside is usually underdeveloped in comparison with cities,
remote and often hardly accessible by transport infrastructure as well as not connected with
networks of the technical infrastructure. It follows that the concept of smart villages is directed
towards the abilities of digital technologies to overcome these shortcomings as a rule.

What is the role of digital technologies in the countryside of developed countries and how
the concept of a European smart village should be created? Visvizi and Lytras (2018) tried to
delimit the conceptual boundaries of the smart village. They justified a different approach to
the villages from the cities. According to the Bled Declaration, the concept of a smart village
should include: precision farming, various digital platforms (e-learning, e-health, e-administration,
transport, gastronomy, social services, retail), shared economy, circular economy reducing waste
and saving resources, bio-based economy, renewable energy, rural tourism, social innovations
in rural services and entrepreneurship. The concept of smart village in this approach (including
the differences against smart city concept) has been elaborated by Guzal-Dec (2018). She
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suggests following six basing dimensions of smart: management, economy, mobility, natural
environment, society, quality of life.

The various aspects of smart villages that have been enumerated suggest that the idea of smart
villages can be connected with the concept of sustainability with its three pillars (social, economic
and environmental). It indicates a wide interdisciplinary reach of smart village research and its
applications. Unfortunately, Czech research literature does not pay much attention to digital
technologies for rural development. The contemporary national literature in the field is based
mostly in the form of Bachelor and Diploma theses or research reports. This suggests that
the issue mainly engages the youngest generation of researchers.

We will pay our attention to the individual pillars of sustainability in a slightly modified form.
The social pillar can be seen as a problem of combatting exclusion by means of digital
technologies. The economic pillar will be discussed as a potential of a work from home using
online technologies. The environmental pillar touches upon our research as a clever infrastructure
for solving environmental problems. The fourth pillar, directed on intelligent management of rural
municipalities is also taken into account.

3. South-Moravian rural settlements

The South-Moravian region, bordering with Austria and Slovakia is situated in southern (more
rural) half of the Czech territory and its eastern part — most distanced from the highly developed
European countries. This disadvantage is partly balanced by the city of Brno which is an important
second-order city with developed educational and commercial functions. The region is situated
on the transit European routes from the North to the South and from the North-West to the South-
East.

The South-Moravian settlement system consists of a big city Brno, five medium-size district towns,
two dozens of small towns and about 650 rural communes (Vaishar et al., 2011). These rural
communes take 44% of inhabitants and 96% of the area of this NUTS3 region. About a third of
the South-Moravian rural area has a population density under 50 persons per km?, the second
third the density between 50 and 100 inhabitants/km? and the remaining third over 100 persons
per km?. The agricultural land takes 64%, the forest land 26% of the area.

The closest town is accessible for 93% of the rural population in up to 30 minutes. The territory is
fully covered with the integrated system of public transport, ensuring frequent accessibility in any
place of the region. In the region, the urban-to-rural migration prevails over the rural-to-urban
migration. The problem consists mainly of a limited structure in formal education level of the rural
population which is still more adapted more to the productive economy in comparison with cities.
In agriculture, forestry, and fishery, about 4.5% of rural population were employed (2011),
whereas 29% were engaged in industry. From this, it follows that the South-Moravian rural
population does not depend on agriculture and its development. The unemployment rate at 3.9%
is slightly above average.

The South-Moravian countryside could be divided into the following areas: (a) the suburban area
in the surroundings of the city of Brno with relative positive social indicators but with slowly losing
rural character, (b) fertile and well-accessible countryside of the South-Moravian lowlands with
the culture of wine, (c) peripheral countryside of highlands including inner periphery represented
by Bohemian-Moravian Highlands and the borderland with Slovakia (White Carpathian Mts.),
(d) borderland with Austria where the population was exchanged after the WWII, and thus the long
term development of the social system has been interrupted.

4. The potential of an application of the smart village concept in South-
Moravian villages

The fight against the exclusion of certain population groups seems to be probably the most
important social problem in rural areas. The care for seniors, disabled people, mothers with small
children and other marginalised groups is the main task of the state administration in rural areas
because these people are hardly able to help themselves without any assistance. It is important
especially in the smallest and most peripheral villages with very limited public and commercial
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services. Under Czech conditions, where people traditionally rely on the state instead of a family,
the importance of this factor is increasing.

The question is how the application of the smart village concept could help to solve the problem
of rural exclusion. Digital technologies such as cellular phones and the internet could ensure
regular contacts of marginalised people with the World and eventually to call for help.
The question is to what extent the rural space is covered with the signal of operators and with fast
internet. At the beginning, the introduction of ITC into rural areas in Czechia relied upon the dense
network of public libraries that can be found almost in every rural settlement.

The accessibility by the internet with minimum speed of 30 Mbit/s in 2016 is in Fig. 1. In the South-
Moravian region with its large villages and relatively flat landscape, the coverage is above-
average. The policy aim is to cover the whole territory by the end of 2020. However, the coverage
of the remaining area should require relatively big expenses but would bring only a small number
of customers. Nevertheless, at least theoretically, the problem of coverage will not exist in
the near future. Of course, some problems with quality, capability and price of the connection
persist. In addition, there is the possibility of coverage of problematic European areas with fast
internet through satellite technology, which is under preparation (Giggenbach et al., 2015).

The second question is, to what extent are the marginal people familiar with using these
instruments. Correa and Pavez (2016) argue that the urban/rural gap in the use of digital
technologies remains strong using an example from Chile. It is sometimes spoken about double
exclusion when marginal people cannot use the digital technologies because of a low educational
level (Resta and Laferriere, 2015), age (Rasi and Kilpelainen, 2016) or other reasons. E.g. Park
(2017) shows on the Australian example, how the remoteness and social remoteness could create
double jeopardy. The paradox is that rural communities are most in need of improved digital
connectivity to compensate for their remoteness, but they are least connected and included
(Salemink et al., 2017).

(=) () [
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Fig 1. Map of the coverage of the Czech territory by Vodafone operator in August 2019. Source: Czech
Telecommunication Office
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In the South-Moravian Region, problems could be expected in the most peripheral micro-regions,
which can be found in the south-western part and the most eastern part of the region. In
the surroundings of Brno and the district towns, the average education and skills with IT
technologies are probably sufficient (see Table 1).

Tab 1. Coverage of individual districts of the South-Moravian Region by public internet in August 2019. Source: Czech
Telecommunication Office Prague 2019

District Area [km?] Coverage [%] | Population [thousand] | Coverage [%)]
Blansko 862 94.6 106 98.6
Brno City 230 98.8 379 100.0
Brno Land 1,498 93.9 204 98.9
Breclav 1,044 97.6 114 100.0
Hodonin 1,103 96.5 156 99.9
Vyskov 876 91.8 89 99.5
Znojmo 1,596 95.6 113 99.4
South-Moravian Region 7,208 95.2 1,161 99.5

Internet literacy does not lie only in the ability to control basic functions but also in using a wide
spectrum of services offered. Many users perceive IT technologies as a source of entertainment
playing games, using social networks, maybe even shopping. However, the education level is
important for more sophisticated use. It is also a question whether and to which extent IT
technologies could substitute face-to-face contacts or whether their function lies in the potential
of an added value to physical contacts. A threat of using internet instead of physical contact
consists of the development of some dependency. What follows is that it is not sufficient to rely
solely upon the IT technologies for social rural inclusion.

Since the 1970s, there has been a widespread debate on using the information and
communication technologies for the decentralization of work. However, the expectations have not
yet been fulfilled (Clark, 2018). Mass use of information technologies for the labour market
oscillates between two standpoints. On one side, innovation technologies have a tendency to be
concentrated in big cities. On the other side, the transfer of information can substitute (to a certain
extent) physical transport. It could enable the creation of skilled jobs in the periphery (Reindhlova,
2005). The potential of the homeworking, teleworking or home office represents the economic
pillar of smart villages (Frantikova et al., 2017).

There remains a problem however, that the indigenous rural people in Czechia are mostly
educated for productive branches of the economy in primary and secondary sectors. They have
an employee psychology, which divides their lives between work in an industrial or agricultural
company and work at home — directed mostly towards caring for their homes and families. Family
enterprises in services, handicrafts or agriculture use IT in only the simplest way. One example
is that the implementation of the electronic sales records has evoked strong resistance and has
even led some politicians to suggest that this is a reason for the abandonment of services to small
villages.

Therefore, the possibility of teleworking is more attractive to migrants from cities to the rural space
than for indigenous country people. The attitudes of employers to teleworking are sometimes
constrained because they are partly losing control over employees and data. It seems to be more
suitable in the case of experienced people who have created working habits and can provide
a guarantee of accomplishment of tasks (Arvola, Tint and Kristjuhan, 2017). Thus, this way of
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working is used rather exceptionally. A bigger implication of teleworking in rural areas would
require a shift altogether in corporate culture (Vitola and Baltina, 2013).

The potential of ICT for controlling infrastructure is promising but not yet frequently used. It could
concern technical infrastructure (transport, waste management, lighting, water or heat supply,
energy supply, librarian systems, etc.), sometimes in cooperation with GIS, remote sensing and
GPS technologies. The ICT technologies could find its applications also in social services like
retail (e-commerce, e.g., Jalali et al. (2011), hospitality service (e.g., Reino et al., 2011), health
care (telemedicine, see e.g., Ruxwana, 2010), education or tourist information. It is seen from
the citations that ICT is often applied in developing countries where physical accessibility is
sometimes much more difficult than in developed countries. However, the insufficiency of some
services in small villages could be solved partially by using digital technologies also in Moravia.

Concerning the South-Moravian Region, e.g., the Integrated Transport System of the South-
Moravian Region, which covers the complete territory of the region and some transboundary
municipalities of neighbouring regions, applies modern approaches of the digital communication
with passengers (purchase of tickets through SMS, track the current position of the vehicle on the
line, sending information to e-mails on request, etc.). Unfortunately, the attempts in this direction
are often isolated ones.

A very important benefit of digital technologies is seen in the use of ICT in communication
between municipalities (or other bodies) and citizens. Traditional municipal radio, usual in Czech
villages, is being substituted with a network of SMS and e-mail messages step-by-step. Warning
systems in cases of natural (floods) or man-made disasters (e.g. fires, industrial accidents)
represent a prospective function of ICT. A possibility of a call for assistance is important especially
for lonely older people in cases of accidents or illnesses.

Smart systems are also prospective in the field of e-government, e-participation (Cecchini and
Plaisant, 2015) and participatory planning because they enable two-way communication.
Municipalities can obtain better feedback, whereas citizens can obtain immediate information and
the possibility to express their views. In such a way, relations between the municipality and
inhabitants take on a new dimension. Mapping illegal dumpsites (Kubasek, 2013) is one of
the applied ways of citizens” participation in environmental governance in rural municipalities.

Of course, it is necessary to overcome the current mechanisms for communication in municipal
councils. Bachmann and Zubr (2014) found that 97% of Czech villages own and operate their
web pages. On the other side, on these web pages, the name of the mayor was mentioned in
94% of cases, his/her telephone contact in 54%, their e-mail address in 30% cases and contacts
to other representatives of the municipality in 7% of cases only. It means that there is still
a tendency of public administration towards one-way top-down information for citizens in many
cases.

A huge infrastructure has been built in the last years. Telecommunication networks, the system
of CzechPoints?, a communication through data-boxes, various registers, etc. Up until now this
infrastructure serves mainly to the state and its bodies. However, it is prepared also to serve
citizens as far as they can and will to work with ICT.

2 Czech Point — a place (usually a post office or notary) from which a citizen can communicate with the state (to extract
statements from the state administration registers, to file with the state administration, to handle data boxes etc.)
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Fig 2. Czech Points (places from which a citizen can communicate with the state in a digital form). Source: Ministry of
Interior of the Czech Republic
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5. Are Moravian villages underway to their smart future?

Among the barriers to the application of the smart village concept, it is possible to name the rural
conservatism and not very friendly approach to innovations, physical distance from poles of
the development, insufficient financial sources necessary for the implementation of the concept,
lower educational level of the rural population (compare with Nagy et al., 2018).

The education level of rural people (except for suburbia) is generally lower than those in cities.
When increasing the educational potential by support of higher formal education (complete
secondary, university), educated people often abandon rural settlements and look to pursue their
careers in cities. Perhaps, the targeted support of abilities and competencies (both technical and
social) in the use of ICT technologies in the rural space could be the right way on how to keep
skilled people in the countryside.

It is clear that the main problem of the coverage of rural areas with high speed internet is a low
population density in mountain territories. To cover the remainder of the area of the state (the last-
mile telecommunications, Nandi et al., 2016) is thus hardly efficient. However, the population of
the uncovered areas forms only a small share of the inhabitants. Probably, it is acceptable after
all to have some territories without any coverage to have some rest territories of freedom from
ICT. Indeed, satellite phones can fill this gap in hecessary cases.

6. Conclusions
It is possible to state the following:

1. There is hardly any technological nor economic barrier for using information technologies in
the rural areas. Although the coverage is not as dense as in cities, a large majority of
the population has access to IT networks. The purchase price of hardware and software
enables the use of IT for common people — especially if it should be as a means of working.

On the other side, the lower educational level and conservatism of rural population prevents
intensive use of IT for practical purposes. The people use them rather as a means of
entertainment, shopping, and social networks. The approach to IT technology depends also
on the age structure — younger people are more familiar with IT. However, rural settlements
(except the very small ones of less than 200 inhabitants) do not have populations older than
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in the cities, so this factor does not play any role in the relation of urban-rural difference in IT
applications as it would in some other countries.

3. The on-line homework could be more attractive for urban-rural migrants who could connect
living in the rural milieu with an attractive and well-paid online job. However, it does not seem
that on-line connection is sufficient for them to be able to manage a full-fledged job. Also
personal contacts have to be kept as a rule and these require presence in the workplace.

4. We are of the opinion that the improvement in the qualification level of rural people could
consist of an improvement of IT literacy in relation to rural development — instead of
an increase in merely formal education.

Speaking about the smart village, it is necessary to take into account that not only direct and
measurable items are important. It seems that indirect benefits like self-realization of rural people
or social cohesion could play more important role than the technology from the viewpoint of rural
development (Gomez and Pather, 2017, Wallace et al. 2017). Perhaps it is this which makes
the smart village important.
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