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SUMMARY

Rural development is increasingly demanding the use of advanced technologies as a growing number of new challenges
must be solved. While the main tasks in cities are to develop the quality of life of a significant number of people and to
solve increasingly complicated tasks, in rural areas — in many cases — aging, the migration of the youth and the more
difficult access to services (and in many cases their higher costs) are the most important problems.

Basic IT infrastructures are usually available in the most rural areas (e.g. broadband Internet access), and the cost of
Internet-connected devices has fallen compared with decades ago, so in theory it is easy to access for everyone, but the
existence of ‘hardware’ is sometimes accompanied by a lack of necessary ‘software’. | believe that one of the potential
opportunities of rural areas can be the widespread use of smart solutions developed by densely populated areas but
adaptable with inevitable madifications. In this study first I will examine the current situation of the “smart solutions’ in
rural places and then I will discuss how such solutions can contribute to the development and resilience of rural areas.
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INTRODUCTION LITERATURE REVIEW —

SMART CITIES

Spatial development can no longer ignore the use of
advanced technologies. While in urban areas the
management of the masses in different areas is one of the
most common problems (transport, administration, health
services, education, etc.), in rural areas the aging society
and the decrease of available services and jobs are the
biggest challenges. In this study I am looking for an answer
as to whether ICT tools, mobile and computer applications
can make a significant contribution to mitigating and
preventing the sometimes shocking effects on the
economy, the environment and society. First | will review
the national and international literature on smart solutions
and resilience and then I will identify their meeting points
with smart settlement and rural models. 1 will also collect
a few best practices of ‘smart” developments in rural areas
that are making a significant contribution to improving
their resilience.

The smart city concept appeared in the literature in the
1980s and became widespread in the '90s thanks to the use
of information and communication technologies (ICT). In
the 2000s, the increasing use of the Internet has helped the
cities to provide more and more IT services to their citizens
(e-governance, e-education, etc.), while today the
revolution of the Internet of Things is going on.

While we use the term 'smart city' more and more often,
no uniform concept has been developed yet in the
literature, as there are often unique solutions for each
settlement. Many definitions of smart city have been
created in recent years, but there is no one-size-fits-all
definition. Some definitions say that
» a smart city excels in six areas: economy, people,

governance, mobility, environment, living conditions

(Giffinger 2007),

» the concept of the smart city is a place where citizens,
objects, utilities, etc. are perfectly combined with the
use of everyday technologies that significantly
improve the urban experience (Northstream 2010),
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» a smart city is a product of the combination of the
digital city and the Internet of Things (Su & Li & Fu,
2011),

» a smart city monitors and integrates all critical
infrastructures (roads, bridges, tunnels, railways,
subways, airports, ports, communications, water,
energy, and major buildings), optimizing its resources,
planning activities with safety in mind, maximizing the
services provided to the population (Hall, 2000).

» the concept of smart villages is encouraged by the
promotion of economic and social development,
sustainable energy, health, education, water and
hygiene infrastructures, leading the places to increased
incomes, improved security, greater gender equality
and democratic values (Holmes, 2017).

One of the most important tools of these intelligent
approaches is digitization, no matter whether urban or
rural. Especially in rural areas, better internet access can
help in decreasing distances between settlements and solve
logistical, mobility and care problems for elderly or
healthcare (Prause & Boevsky, 2015).

In recent years, many similar names have appeared in
the case of villages, such as ‘smart village’, ‘intelligent
village’, ‘knowledge village’, ‘sustainable village’,
‘talented village’, ‘wired village’, ‘digital village’. |
supposed that ‘smart village’ is the most popular
expression but | have found that other expressions as
‘knowledge and sustainable villages’ are more widely
used.

EN google EN

‘smart village’

LITERATURE REVIEW —
RESILIENCE AND ITS
CONNECTION WITH RURAL AREAS

I have reviewed the concept of resilience, its
appearance and its use in different sciences, with special
regard to economics in the Hungarian and international
literature.

The concept of resilience first appeared in 1973 in
relation to the resilience of ecosystems. Recently it has
become an extremely fashionable scientific expression,
which is almost universal in describing systems and
solving problems (Gardner & Dekens 2007).

Resilience — which in a time of shock ensures
functional survival — has become a hot research topic in
many scientific disciplines, particularly ecology and
psychology. In the context of socio-economic
‘sustainability’, resilience is particularly concerned with
adapting to climate change and the survival of disaster-
affected communities (Bahadur et al., 2010). Holling's
approach seems also logical to me, as he says that after
shocks resilient systems will return to equilibrium,
whether it is different or not from the original state
(Holling, 2001)

‘intelligent
village’

‘knowledge
village’

‘sustainable
village’

“talented
village’

‘wired village’

“digital
village’

‘information
village’

Table 1
The mention of "Smart Village" anda;t;n?ilar terms in Internet search engines

383 000 000 11.00 347 000 3.87
61 700 000 1.77 458 000 5.11
458 000 000 13.15 3120000 34.80
147 000 000 4.22 1100 000 12.27
74 500 000 214 169 000 1.88
26 700 000 0.77 72 400 0.81
712 000 000 20.44 498 000 5.56

1 620000 000 48.51 S 200 000 356.70

3482900000 100.00 | 8964400 | 100.00

Source: own compliation
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Figure 1. Components of rural resilience

Only a few examples of the relationship between the
concept of resilience and the countryside can be found in
the literature. This is probably because rural areas typically
lack the resources needed to mitigate and prevent shock
effects. Some sources suggest that this is because the
majority of researchers currently focus directly on rapid
changes in agriculture, forestry, landscape protection or
social problems (Colding, 2007; CSIRO, 2007).

Only some authors try to circumvent the definition of
this relationship. The resilience of the rural areas is the
ability of the countryside to maintain an acceptable
standard of living for the members of the community
despite the rapidly changing external conditions. Figure 1
shows that the resilience of rural areas can be quite well

defined as some common intersection or combination of
the resilience of certain areas (especially economic,
ecological, and cultural) (Heijman et al. 2019).

During the examination of the phenomenon of
resilience, it should be borne in mind that rural areas have
several functions at the same time. While agriculture is
feeding humans and animals, at the same time it serves
other areas (tourism, cultural heritage, and the
conservation of water, landscape and nature). Occasionally
resources may be limited, e.g. taking into account natural
values or food safety considerations. Another
multifunctional approach incorporates the concept of
economic, social and natural capital to model rural
resilience issues (Wilson, 2010).
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Figure 2. The relationship between the possible development
paths of rural areas and the main goals of rural policy

Rural areas were historically self-sufficient, although
such areas still exist in distant areas. Thanks to the
industrial revolution and the advent of modern societies,
rural areas are also taking part in the economy of global
capitalism. Some rural areas are highly capable of
increasing the efficiency of certain agricultural activities
(e.g. the greenhouses of Almeria, Spain), enabling them to
become market leader or dominant players on a global
scale for certain products or product groups.

Less favorable conditions or the proximity of larger
cities leads certain areas to reduce agricultural activity
while at the same time ideally they can expand industrial
or service activities. Some rural areas of developed
economies, especially those close to big cities, have
undergone a change of function over the last decade,
providing comfortable living conditions, decent work
opportunities, and many functions similar to cities in many
areas (e.g. services, shopping). Typically, areas remote
from large cities are characterized by low agricultural
productivity, which can only bring benefits if it is of high
quality and at the same time, it is coupled with high prices

accepted by the market, otherwise it can be sustainable
only with a certain degree of foreclosure or with significant
external funding. Wilson's approach (Figure 2) also
incorporates the decision-making dimension of the
different development pathways (Wilson, 2010).

Increasing economic capital is a priority for self-
sufficient rural areas. They should reduce the number of
people living in poverty, improve living standards,
diversify the economy, reduce dependence on agriculture,
develop infrastructure and increase the volume of products
sold in the region.

Slowly integrating rural areas into the global economy
should improve their culture of cooperation, improve
health and social care, improve the quality of services and
encourage women’s economic empowerment.

Highly productive rural/agricultural areas identify
most of the abovementioned objectives for themselves.
However, in their case, over-specialization can entail
serious dangers (e.g. ecological risks, environmental
pressures, major landscape changes).
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Figure 3. The typology of crises

In rural areas, which are typically located around urban
areas, agriculture is losing ground, which may be due to
competitive disadvantages and the expected higher income
from non-agricultural land use. In areas of the country
where productivity is lower than expected levels of
production, the issue of increasing and preserving
economic capital may once again be at the center of
development policy; as population decline, the expected
increase in absolute and relative poverty, external
dependence and outflows are key challenges (Szendi,
2017).

When examining the resilience of rural areas, we
cannot ignore the literature on crisis, crisis prevention,
crisis management and management (Boin et al., 2005). A
crisis is a situation in which society is affected by some
significant adverse physical, economic or community
negative effects. In the event of a crisis, it is the
responsibility of the crisis management organization to
make decisions, often in very difficult circumstances or
with potentially adverse consequences for certain groups
in society (Sayegh et al., 2004). A crisis is a disorder of a
system characterized by some degree of insecurity and
discontinuity, and requires special treatment to avoid
unwanted consequences and to establish a new stable state
(Bénaben & Frédérick, 2016).

Crises often occur unexpectedly and decision-makers
are confronted with the fact that information often
unreliable from previous crises will not help solve current
problems. In many cases, the involvement of external
consultants in crisis management is also required.

As a result of the 2008 crisis, resistance studies have
also come to the forefront in rural areas.

There have been developed many specialized literature
dealing with crisis and crisis management, but an overall
typology of crises can be difficult to find covering all
possible areas. Crises can be societal or non-societal (e.g.
natural disasters affecting wildlife in uninhabited places).
Crises with a major impact on society can also come from

natural sources. Since armed conflicts are fortunately less
common in developed countries (from internal or external
sources), many authors refuse to include them as causes.
In my opinion, this is a poor choice, as it damages the
completeness of the possible causes (and unfortunately,
there are still armed conflicts in many parts of the world).
The third important group of crises is economic, due to
financial or other reasons (Figure 3).

Based on an overview of crisis concepts, | have come
to the conclusion that resilience, which is becoming more
and more popular as a research topic today, deals with
many similar issues. Perhaps the most significant
difference is that while crisis management focuses
primarily on mitigating and managing the negative effects,
resilience is not exclusively concerned with unfavorable
factors but focuses more on the development of
equilibrium at the same or possibly different levels.

In this study | would like to propose the main areas of
smart solutions for rural areas. We can review and the
‘smart improvements’ that are already available, draw
conclusions based on previous experience, and make
predictions by the help of the ideas currently under
development. There is only limited scope for this activity
due to the fragmentation of the information available.

In this research, although we cannot speak for
completeness or representativeness in the case of Hungary,
we can come to the conclusion that most of the domestic
developments were made from EU sources, without real
‘business’ or long-term economic  ‘sustainability’
planning. Many times, IT developments are made that do
not have ‘real’ users. Quite often similar domestic or even
global alternatives already exist (for example, | find it
unnecessary to develop a tourist application for a village
when Google Maps or Tripadvisor, for example, provide a
much more efficient service for the same purpose).

To precisely define the areas to be developed, the tasks
and goals of the rural areas can help us.
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In my opinion a globally applicable classification is
needed. The horizontal axis shows the economic
development of the rural area (country). The vertical axis
shows the distance from important economic centers (big
cities). According to the two dimensions (although these
are, of course, not discrete categories), four groups are
created:

» areas close to a (large) city (or cities) of developed
countries,

» peripheral rural areas of developed countries,

» areas close to a (large) city (or cities) of
underdeveloped countries,

» peripheral rural areas of underdeveloped countries.

Giffinger’s model is the most widely used in the
literature and is commonly used to determine the
development areas of smart solutions (Giffinger 2007).
People living in rural areas near urban areas in developed
countries tend to have similar lifestyles to urban
populations, and agriculture in these areas is no longer
dominant even if they have gained extraordinary
productivity in some areas (e.g. vegetable production),

since alternative land use income can easily be higher. The
keywords in these areas are: development, further
development, optimization with particular emphasis on the
following areas (innovation, businesses environment,
productivity, international relations, competitiveness,
NGOs, e-government interfaces, community, social
services, public transport, health services, improvement of
public security, energetics).

The technology available can help projects to improve
the natural environment. Often it can be a problem that
significant tourist values fade in the shadow of the nearby
big cities, so it is important to increase domestic and
international visibility and achieve the necessary market
positioning (Kuttor, 2008).

The remote peripheral areas of developed countries
(e.g. near the Arctic Circle in northern countries) face quite
different challenges. In these places, the focus should be
on creating an innovation environment, attracting
businesses to the area, stimulating atypical forms of
employment, and branding the area to attract foreign
tourists.

ensuring the quality of education
development of e-government interfaces
access to community and social services
development of alternative (public) transport
diversification of ICT infrastructure

cost optimization of public transport
conservation of the natural values of the
countryside

coordinating programs / calendars
development of ICT tools for home health services
- improving safety of elderly people
preservation of the built environment

- increasing the number of foreign visitors

Rural areas in pheripheric situation

A
2
3 - creating environment for innovation
§ - attracting enterprises to the area - cheap, creative innovations
kS - branding the area - support for start-up businesses
% - encouraging atypical forms of employment - creating self-sufficiency
- - attracting foreign tourists - creation of digital literacy

- full access to primary education

- creation of communication channels

- encouraging regional cooperation

- accessibility to basic ICT infrastructure

- creating a high standard of environmental quality
- creating the conditions for culture and recreation
- providing health services in a cost-effective way

- legal compliance

- ensuring decent housing

- establishing basic infrastructure for tourism

- development of innovation environment

- business, productivity development

- strengthening international relations

- improving competitive knowledge

- development of civil organizations

- development of e-government interfaces

- development of community and social services

- awareness and fine-tuning of regional strategies

- optimizing public transport

- increasing the proportion of public transport

- improvement of the natural environment

- improving access to information on cultural events

- optimization of health services

- improving public security (feeling)

- building energy optimization

- positioning the region from the point of view of the
tourism

Rural areas near (big) cities

- encouraging small businesses

- creating competitiveness

- development of language skills

- improving digital literacy

- reducing the number of early school leavers

- involvement of the community in developments

- development of e-government interfaces

- development of electronic community and social services

- establishing regional strategies

- availability of foreign language information

- further development of basic ICT infrastructure

- high quality high capacity public transport

- reduction of environmental pollution, environmental
awareness

- development of cultural programs

- improvement of health services

- improving public security

- creating a modern living environment

- creating quality services

»

Developed countries |

>

Level of development

Developing countries

Source: own compilation based on Giffinger’s model (Giffinger 2007)

Figure 4. The main development areas for smart solutions in regions depending
on their countries’ level of development and level of rurality
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If the low population density requires distance
education techniques, ensuring the quality of education
can be challenging. E-government interfaces are often
inadequate, and the community and social services may
require special IT-supported solutions, especially because
of the high costs per capita of the traditional solutions. In
my opinion, the main focus points could be the
development of alternative (community) transport, the cost
optimization of public transport, the preservation of the
natural values of the countryside, the coordination of
community programs and calendars, the development of
home health ICT tools, and the safety of the elderly..

Often massive population growth can be observed near
major cities in developing countries as part of strong
urbanization processes. In these areas, we can use smart
tools to encourage small businesses, improve
competitiveness, develop foreign language skills, improve
digital literacy and reduce the number of early school
leavers. It is important to involve the community members
in the development process. The development of e-
government interfaces and electronic community-based
social services can reduce congestion. Access to foreign
language information is a typical shortcoming.
Breakthrough points could be the further development of
basic ICT infrastructure and the development of high-
quality, high-capacity public transport (metro, high-speed
rail, metro, tram, etc.). Pollution is a major problem, and
reducing it can help to improve life expectancy and
quality. The development of cultural programs, the
improvement of health services, public security, the
creation of a modern living environment, and the creation
of high quality services may be the main areas of
development.

In the peripheral areas of underdeveloped countries,
cost effectiveness and creativity must be the hallmarks of
development. Itis important that under-educated people be

able to use the applications, too. It is interesting that some
forced innovations (such as payment without a bank
account) were first created in poor countries. The
keywords in this rural group are support and creation. We
need to help start-up businesses with IT or other ‘smart’
tools, to ensure the self-sufficiency of the population, and
we have to make the Internet available for everybody: we
have to help creating digital literacy, full access to primary
education, and basic communication channels. Regional
co-operation should be encouraged and the quality of
environment and environment consciousness should be
improved. In these areas, it is necessary to create the
conditions for culture and recreation, to provide cost-
effective health services and decent housing, and to
establish the basic infrastructure for tourism (Figure 4).

THE ROLE OF SMART SOLUTIONS IN
IMPROVING RESILIENCE IN RURAL
AREAS - CASE STUDIES

During the process of gathering smart solutions in rural
areas, we will face the fact that the information available
is very fragmented. While in Hungary, the Lechner
Knowledge Center operates a website
(http://okosvaros.lechnerkozpont.hu) that collects smart
solutions from Hungary and European countries, with
special regard to urban development, | was unable to found
a collection of smart solutions specifically developed in
rural areas. Sites for smart solutions typically exist in some
major cities (e.g. Amsterdam).

Due to information gaps, | would like to outline some
good practices that can provide guidance for other rural
communities.
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Figure 5. Location of GroRischénau, Austria
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First I would like to introduce the developments of the
small Austrian settlement of Groschénau, with around
1,200 inhabitants, located at a distance of 30 km from the
Czech border (Figure 5). In this village smart solutions
were launched with the help of ‘smart’ people many years
before the concept became widespread. In the 1980s, the
mayor and his brother (headmaster of the school) were
confronted with the fact that the population of their
settlement was decreasing and their room for maneuver
was slowly but surely diminishing. With the involvement
of the locals, they reconsidered their situation and
concluded that they needed to become a settlement that
could offer competitive, low-cost but excellent quality of
services to the population, potential settlers and tourists.
The developments were concentrated in the field of
energetics. When the heating system of the school needed
to be modernized the mayor of the village convinced locals
to join the newly developed district heating system, which
can save significant costs. Step by step the buildings of the
municipality and the residences have been modernized,
with special regard to their insulation. In a new part of the
settlement, passive houses have been built, which have
been sold and also serve as a model for those interested in
their architecture and design. An interactive exhibition site
called ‘Sonnenwelt” was built in the town, with the aim of
promoting energy consciousness. The museum of the
settlement receives more than one hundred thousands of
visitors each year, generating significant revenue for the
municipality. The building functions not only as an
exhibition space. There are also conference rooms and
rooms suitable for indoor activities. They recently have
hosted one hundred programs each year, which are
provided to the local population and visitors. All this
significantly boosted the turnover of hosts and other
tourism service providers.

The municipality has implemented a number of
developments (e.g. sewage treatment plants) which use the
workforce in a very efficient way and also provide profit-
oriented services to other municipalities. These revenues
contribute to the implementation of new developments.
The attitude of the population has also changed in recent
decades, which is embodied in private initiatives launched
without the participation of the municipality (e.g. local
district heating systems in the peripheral parts of the
settlement).

Due to complex, consistent developments, the
resilience of the settlement has increased significantly. The
dependence on the outside world has significantly
decreased in the area of food supply thanks to the quality
and variety of services offered.

Another example is ReGen Village, which is located in
the Netherlands, approx. 20 km from Almere and is still
under construction. The essence of this project is to make
the village completely self-sufficient. The concept is to
develop a village where resources are used in a closed
system. This means that waste and water recycling, food
production and energy production in the village is done in
a way that minimizes the burden on the environment and
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serves all household needs, and the excess is redistributed

to households (https://iut.univ-amu.fr/).

The ReGen Village project is based on five pillars:

water and waste recycling,

high-yield organic food production,

multi-source renewable energy production and storage,

buildings with a positive energy balance,

strengthening local communities.

The resilience is clearly high for such a fully self-

sufficient settlement, but some fears have been identified

during the design process:

» although the Netherlands is a rainy country, rainwater
may not be sufficient to meet the full needs of the
population,

» high costs may result in an over-concentration of high-
income owners,

» since the village is 100% self-sufficient, a kind of sense
of isolation may occur,

» while the project focuses entirely on meeting basic
needs (food production, housing), it may not provide
enough entertainment for its residents,

» it can also be a problem that the houses are too close to
each other and do not give their residents adequate
intimacy (www.iut.univ-amu.fr).

As mentioned above, in the peripheral areas of
underdeveloped countries, affordability and creativity
must be the main drivers of development. It is important
that non-skilled people can use the newly developed
applications. A very good example of this is the Rwandan
development called TRACnet, which connects residents
and health facilities through an online platform. Physicians
in peripheral areas of the country will have access to any
previous medical report within a few seconds, and the
system will tell them what and how many medications they
need. This solution was created primarily to reduce HIV
infection (https://sustainabledevelopment.un.org).

Rimbunan Kaseh in Malaysia is a 30-hectare rural
village near Kuala Lumpur, which can serve as a good
example of addressing rural poverty by promoting
environmental sustainability through technology. A closed
agricultural system is the greatest asset of the community,
providing food and income to the population. In this
system, everything is connected to everything. It also has
everything like an usual settlement, schools, playgrounds,
workplaces, and even 4G internet, while eHealth and
eLearning work parallel in the community (Holmes,
2017).

VVYVY

CONCLUSION

Beyond the topic of energy networks the term 'Smart
Rural Areas or Regions’ and their synonyms are rarely
found in the literature. Most of the sources deal with smart
settlements (cities, villages).

During my research | have realized that there must be
significant differences in terms of the tasks to be
performed and the tools available, depending on how a
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rural area and its country developed and how peripheral its
position is.

I concluded that Giffinger's model of a ‘smart city’,
though with significant rethinking, can provide an
appropriate framework for the tasks, goals and objectives
that can be achieved through the use of smart ICT tools
(Nagy et al. 2016).

I have created a model for the main development areas
for smart solutions in regions depending on their countries’
level of development and level of rurality based on
Giffinger’s findings.

I have collected a few good examples of smart concepts
of rural areas. | found that the good and sustainable
examples are almost never based on mainly on European

Union funds but on the real needs of the communities and
their will to work for them. Based on my experience, | can
state that the majority of local governments’ projects in
many countries are implemented mainly through European
funds. Their sustainability after the expiry of the
contractual obligations is usually doubtful. Thanks to the
‘easy money’, sustainability issues are very rarely included
in the design of the projects. Often smart applications are
not commensurate with the size of the settlements, and
often focus on developments that already exist at national
or global level. Sometimes the developed applications are
already available from free or very affordable sources from
already existing service providers (Szlavik et al. 2016;
Orosz & Péter 2018; Péter & Orosz 2019;).
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