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Han-4yecto TepMuHBLT ,smart” (MHTenureHTeH, yMeH) ce acouumnpa C rpafckv UM UHOycTpuaneH KoH-
TEKCT M ce NposiBsBa kaTo ,smart cities” (MHTenureHTeH rpag) wnm ,smart manufacturing” (MHTENUreHTHO
NPOM3BOACTBO) M MO TO3M HAYMH Bpb3KaTa CbC CEIICKMS KOHTEKCT Han-4ecTo OocTaBa Ha 3afeH nnaH unu
6uBa gopu n3usano npeHebpersaHa. Bbnpekn ToBa, CbLIECTBYBAT CbLLO M KOHUENUMU 3a ,MHTENUTEHTHA
cneunanusauunsa® n ,MHTENUIEHTHU CENCKU paroHK®, KOUTO Ca HACOYEHU KbM HerpaackuTe parvoHu 1 Kou-
TO ce onuTBaT Aa NogobpAaAT nepcnekTuBmUTE 3a TAXHOTO pa3BuTME. BaxkeH MHCTPYMEHT BbB BCUYKM UHTE-
NUreHTHY noaxoam e undpoBusauusaTa, 6e3 3HayeHne ganv ce uma npeaBua rpagcku Unm CErnckn panoH.
CneuwmanHo 3a cenckute panoHu No-400pusT 4OCTBN A0 MHTEPHET MOXEe Aa NOMOrHe 3a NpeogosisiBaHe Ha
pa3CTOSAHMETO [0 rpaJoBETE, KAKTO M 3a KOpUrMpaHe Ha HegOCTaTbLUUTE Ha CENCKUTE PanoHN B NOrUCTUKa-
Ta, MOOUNHOCTTA 1 AOCTaBKUTE, OT ef4Ha CTpaHa, Unn A0 MEANLIMHCKU FPUXM 3a MNO-Bb3PacTHOTO Hacerne-
HWe — OT gpyra.

Hosute UT pelueHnsa ca B CbCTOAHME JOpW a reHepupaT aTpakTUBHU anTepHaTUBK B CENCKUTE pano-
HW, CBbP3aHu C HOBY paboTHN MOAENN U oTaanevyeHn paboTHM MecTa, HOBU Bb3MOXHOCTM 3a obpa3oBaHmne
1 0byyeHne, KakTo 1 Aa npeanoxar no-cneunanHm (,CKpOeHU Mo MApkaTa“ Ha KOHKPETHNUSI paioH) aaMUHU-
cTpaTtmBHU ycnyrn. CTaTusta ce 3aHMMaBa C Hay4YHo uacrnensaHms Bbnpoc — Kak 6uxa mornuv ga narnexgar
WHTENUIreHTHUTE KOHLENLUMM 3a permoHanHo pa3BuTMe Ha CENCKMTE paroHu, OT e4Ha CTpaHa, U Kou OT Te3un
noaxoam ca dmnum Beye ycrnewHo peanuampann n N3anuTaHu B CENCKUTE PanoHW.

Introduction . e
2014; Rezk et al., 2015; Travkina, Tvaronaviciené,

Since the financial and economic crisis in 2008
manufacturing and re-industrialization enjoy a
renaissance on the European economic agenda
because decision makers got aware of the impor-
tant role of the industrial sector as a key driver
of research, productivity, and job creation as well
as the origin of 80% of the EU’s private inno-
vations and 75% of its exports (Tvaronavicieng,

2015; Travkina, 2015). But the new interest in in-
dustry goes far beyond Europe since many manu-
facturing initiatives have been started within the
last years in different parts of the world trying to
keep or to regain a significant industrial share in
the economy. Most of these initiatives are focus-
ing on the fusion of the virtual and the real world,
1.e. the linkage between internet and manufactur-
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ing, which shall be based on cyber-physical sys-
tems (CPS) and dynamic production networks in
order to achieve flexible and open value chains in
manufacturing of complex mass customization
products in small series up to lot size 1 (Ramsau-
er, 2013). The related concepts use often the term
“smart” like smart manufacturing and logistics
or Internet of things and services whereas in Ger-
many, the most important industrial EU country,
the corresponding approach has been called “In-
dustry 4.0”.

One important aspect of smart approaches is
related to the fact that nearly all discussed con-
cepts are targeting urban conditions by neglect-
ing rural environments. At a first glance this
seems to be understandable since a lot of re-
search results on entrepreneurship and innova-
tion are related to urban or industrial contexts.
So Acs (2002) and Carlino et al. (2007) point-
ed out that entrepreneurship and innovation tend
to be higher in cities and more densely populat-
ed regions. A similar result was found by van
Oort (2004) who showed in his research that en-
trepreneurship and innovation tend to be higher
in more sectorally diversified regions. Further-
more Duranton and Puga (2001) pointed out that
entrepreneurship and innovation tend to con-
centrate to regions that are less dominated by a
small number of large firms and McCann and
Acs (2011) were able to show that entrepreneur-
ship and innovation tend to be higher in regions
with a large number of multinational companies.
Finally McCann and Ortega-Argiles (2013a,
2013b) revealed that entrepreneurship and inno-
vation tend to be higher in regions with a large
market potential and in many parts of the world
including OECD countries the use of ICT ap-
pears to have exacerbated differences between
core and none-core regions.

Consequently, by analysing the statistical data
it turns out that many European citizens moved to
the big cities because they lack the perspective in
the country-side, which is accompanied by brain
drain and accelerated demographic change with
a significant increase of the share of elder pop-
ulation in rural areas (Hercksen, 2013; Prause,
2015a). But a more detailed view into the statis-
tical data also reveals that the overall situation in
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rural areas seems not so dramatic. By consider-
ing e.g. the situation in Germany it turns out that
only one-third of the German population lives in
cities, whereas 75% of the population lives in cit-
ies with less than 100000 inhabitants and even
two-third of German population lives and works
in semi-urban and sparsely populated regions
(Trapp et al., 2015).

Consequently, a changing policy focus, called
“smart specialization” approach, has been initi-
ated in recent years moving from urban towards
rural areas with a special emphasis on interme-
diate regions (OECD, 2011). For these interme-
diate regions which comprise the transition ar-
eas between urban and rural areas a smart policy
mix consisting of R&D, training and networking
programs together with a prioritization and con-
centration of resources around regional key top-
ics seems to be a promising approach (EC, 2010;
OECD, 2014). The related policy development
process involves the gathering of evidence and
data, building of public—private partnerships and
the monitoring of all political actions and inter-
ventions (McCann and Ortega-Argiles, 2013a,
2013b).

The technical implementation of smart spe-
cialization concepts in rural areas have been
started already. The first steps on this way all
over Europe lead towards the creation of “Smart
rural areas” in order to extend and adapt the con-
cept of “smart cities” to regional development.
Of special interest is the exploration of the possi-
bilities and opportunities of digitization in rural
areas. The paper addresses the research question
of how new smart regional development con-
cepts for rural areas might look like and how to
deploy a strong business impact for smart rural
areas.

Digitalization of rural areas

By analysing more deeply the objectives of
Industry 4.0 it turns out that Industry 4.0 aims
beyond the development and use of cyber-phys-
ical systems and dynamic production networks
also for energy and resource efficiency, increased
productivity, shortening of innovation and time-
to-market cycles together with a horizontal and
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vertical integration through value networks and
an end-to-end digital integration of engineering
across the entire value chain (Kagermann et al.,
2013). Consequently, internet-linked production
facilities and networked manufacturing systems
open up a machine-to-machine-communication
and interaction, called M2M, which allows to
name, identify and trace single products during
their whole creation process and later on during
their life time, which generates new perspec-
tives for the entire supply chain including prod-
uct design and development, operations man-
agement and logistics (Bauer et al., 2014; Bret-
tel et al., 2014). In this sense, Industry 4.0 repre-
sents nothing less than the fourth industrial rev-
olution, comprising 3D printing, big data, Inter-
net of Things and Internet of Services, i.e., all of
the ingredients needed to facilitate smart manu-
facturing and logistics processes (Kagermann et
al., 2013).

But which of these features are important for
rural areas? By following EC (2007) it can be
stated that recent technological advances along-
side changes in the global institutional framework
are having profound effects upon the develop-
ment paths of Europe’s rural areas. So technolo-
gy is becoming a crucial means for development,
hence technology and even more so ICTs, can be
of particular importance for rural areas. But from
several studies it is well-known that rural econo-
my is characterised by specific frame conditions
like small average business size, which results in
a more limited ability to attract investments and
market attention (Kalantaridis 2009; Smallbone
et al., 2003; Terluin, 2003). Furthermore, entre-
preneurship is also difficult in rural areas, as re-
sources may be scarce and networks thin (Statho-
poulou et al., 2004).

So it may happen that the widespread use of
ICTs can also pose a threat to rural areas in the
sense that ICTs expose the weaknesses of rural
business and make them more vulnerable to out-
side competition since rural enterprises may not
be able to tap into competitive advantages, con-
ferred by their rural location, beyond lower costs
of production (EC, 2007). Another risk area is
related to the socio-economic environment of
the technology driven processes, which shows

differences between Northern and Southern Eu-
rope. In particular, in the countries of “Southern
Europe” centralized state structures and a weak
civil society lead to hierarchical clientelistic net-
works inhibiting the building of social capital.

Nevertheless, in Europe a variety of projects
try to embrace the use of new technologies for
rural development and to bring the country life
on the fast track by making it as attractive as
the model for “Smart City”. A recently awarded
German initiative is called “Smart Rural Areas”
lead by the Fraunhofer-Institute for Experimen-
tal Software Engineering (IESE) in Kaiserslau-
tern (IESE, 2015). In the focus of this approach
is the full spectrum of rural problem areas. Due
to demographic change and migration to urban
areas the supply of the remaining population is
a problem in more and more regions, which re-
quires solutions in order to ensure supply, mo-
bility and medical care for less and more elder-
ly population. Similarly, especially for young
families’ attractive alternatives in the coun-
tryside have to be realized to counteract brain
drain and to support workplaces and rural econ-
omy by developing new working models, mo-
bility solutions and opportunities for education
and training. Practically this means that new so-
lutions have to be developed for rural retailing,
waste disposal, postal services and all the lo-
gistics are becoming more and more inefficient
from the perspective of operators. The way to
school is too long for many children. The medi-
cal care is no longer safeguarded especially for
elderly people. At the same time the expansion
of broadband networks compared to the situa-
tion in cities is lagging far behind. The oppor-
tunities to work in “Home Office” are severe-
ly restricted. What can be done about it? It is all
about the development and application of intel-
ligent IT solutions in order to create networked
systems, which can be controlled with a smart-
phone to be able for example to solve supply and
administrational issues.

One big challenge in rural areas is to over-
come and connect large areas related to logistics
and mobility problems as well as to administra-
tional topics. Some ideas concerning these con-
siderations are:
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* “Postbus®: Using the regional bus transport
not only for people but also for packages and car-
go delivery between fixed stations. Related or-
ganisational issues can be solved via mobile IT
solutions including shared delivery activities of
neighbours.

« Sensors for medical care in flats of risk patients
can improve the situation of old and ill people.

* Agriculture can be improved by digitaliza-
tion through remote consulting, coaching and
training between central competence centres and
rural entrepreneurs.

* Remote work places in rural areas as well as
access of rural SMEs to high qualified workforce
can be organized via digitalization.

* Administrational tasks can be improved
through e-governmental solutions including ap-
plication of agricultural subventions, taxation
and other administrational tasks.

* Mobile IT systems can improve the cooper-
ation among rural entrepreneurs and farmers by
organizing the use of shared resources (i.e. ma-
chines), shared transportation and common prod-
uct marketing.

* Renewable energy sources can be used,
managed and shared more efficiently.

Consequently, the targets of smart rural ar-
eas are in line with the aims of Industry 4.0, i.e.
they are linked with the hope to bring back at-
tractiveness, competitiveness and perspectives
to rural areas or respectively to the entire indus-
trial sector in Western countries. Therefore the
R&D needs for smart rural areas are comparable
to those of Industry 4.0 and go far beyond sophis-
ticated production and logistics expertise, what is
also required is especially ICT related knowledge
covering cyber security, e-commerce and e-gov-
ernment (Prause, 2015b).

An Estonian Case Study

The Republic of Estonia represents one of the
model countries among the Central Eastern coun-
tries when it comes to cyber technologies, e-gov-
ernment and internet access of remote areas. The
country has a background as transition economy
from being a Soviet Republic till 1991 to become
an EU member. Within the last 25 years rapid
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economic changes have taken place and made
Estonia one of the leading innovative countries of
Europe including the readiness for Industry 4.0
among Eastern EU states (Dujin et al., 2014; EU,
2014). The following case study of a rural me-
dium sized Estonian production company, which
became a European market leader in function-
al maritime wear is strongly linked to the high-
ly developed internet access of large parts of the
Estonian rural areas (Olaniyi and Reidolf, 2015;
Prause, 2015b).

Meritex OU (the authors changed the com-
pany name for publication) started in 1993 and
is currently employing a staff of more than one
hundred people in four production locations in
Estonia with a management headquarters located
in a rural area in Western Estonia, where also the
cutting and production of components and pre-
pared parts take place. Other important company
activities like global sourcing of smart materials
(Asia, Sweden, USA), R&D activities (Germa-
ny), sewing (Ukraine) of the final products and
sales activities are located outside Estonia.

The meeting of the challenge of producing in
the rural region with highly limited workforce
and selling large volumes of high quality products
all over Europe was only possible by understand-
ing and reacting on the opportunities and weak-
nesses of the region. The well-developed ICT and
internet infrastructure all over Estonia played a
crucial role for the company’s success. Inside Es-
tonia the company facilities are linked via inter-
net and highly developed Estonian e-governmen-
tal services make it possible to run the compa-
ny from the countryside. Special expertise from
Estonian specialists is integrated into the Meri-
tex organisation via telework applications at re-
mote work places in the cities of Tallinn and Tar-
tu. Nevertheless Meritex generated a large num-
ber of high-qualified and sustainable workplac-
es in rural areas by training and attracting work-
force within the last 20 years. The business pro-
cesses between the company locations in Estonia
and Ukraine are interrelated and synchronised
by an integrated company-wide goal system and
standardized trans-location processes, which are
fixed and illustrated by multi-media process doc-
umentation including e-learning tools.
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Smart raw materials are sourced from a va-
riety of countries including US, Sweden, South
Korea and Taiwan. Sewing work is done for some
part of products in Narva (Estonia) and Ukraine.
The technology of the business is however guard-
ed and kept in Estonia comprising the main ware-
house, ICT, as well as other complicated and tech-
nical processes like cutting, prototypes and high
end products. For example all the parts are cut in
Estonia, shipped to Ukraine and other places for
sewing and shipped back to Estonia for assem-
bling. The cost of outsourcing to Ukraine in addi-
tion to logistics is half when compared to a com-
plete production in Estonia. The costs are also
very stable and could stay the same for coming
years and the company is using its good IT sys-
tem for tracking products and materials.

Over the years the company has established
new business structures and models in order to be
competitive on developed markets like Germany,
Sweden, France, Denmark; and has started to ex-
port to more countries, whereas its main compet-
itors from countries like Germany or France ex-
port only to 45 countries. Nowadays the compa-
ny sells to 6 major countries: Germany, UK, Fin-
land, Norway, Australia, and Sweden. Germany
has the highest sales turnover, followed by Fin-
land, while Norway has the smallest percentage
of sales turnover.

The success story of the chosen case is close-
ly linked to smart production and supply chain
management in rural areas, which is based on a
distributed multi-national production model and
the smart Estonian rural infrastructure. The un-
derlying business concept and its related success
paved way for a sustainable regional development
and demonstrated that even in rural areas high—
tech entrepreneurship can be successfully imple-
mented. The Smart Specialization approach for
Estonia stressing high-tech and internet related
activities even in rural areas promotes entrepre-
neurial and innovation activities in enterprises
comparable to Meritex OU. By doing so compa-
nies like Meritex help to mitigate and even to re-
verse the developments of brain drain and accel-
erated demographic change together with its con-
sequences in supply of work-force, mobility and
health care for rural areas.

Conclusions

Smart approaches are mainly discussed in ur-
ban or industrial contexts by neglecting rural ar-
eas since smart concepts are often attributed to
smart manufacturing, smart logistics or smart
cities. On European level “Industry 4.0” plays an
important role in the smart approaches by aiming
to create a horizontal integration through value
networks with an end-to-end digital integration
of engineering across the entire value chain to-
gether with a vertical integration and networked
manufacturing systems. For all smart approaches
the Internet of things and services represents one
key component for implementation.

In a variety of projects first steps are taken on
the way towards “Smart rural areas”. This pro-
cess has been spurred by the introduction of the
smart specialisation concept of European Union
and the developments in rural areas which are
suffering under brain drain and accelerated de-
mographic change with related problems in sup-
ply of work-force, mobility and health care. Here
the use of new technologies for rural develop-
ment might be able to bring the country life back
on the fast track by making it as attractive as the
model for “Smart City”.

The case study of a rural medium sized Esto-
nian production company, which became a Euro-
pean market leader in functional maritime wear,
showed how strongly linked the company suc-
cess was to the highly developed internet access
and smart e-services all over Estonia including
rural areas. As a consequence of the company’s
success related problem fields like brain drain,
increasing share of elderly population, supply of
work-force, mobility and health care were miti-
gated and even partly reversed. Consequently,
smart approaches can successfully contribute to
sustainable rural development.
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(Summary)

Normally the term “smart” is associated with ur-
ban or industrial contexts like it appears in “smart
cities” or “smart manufacturing” so that the linkage
to rural contexts is often neglected. But there are also
concepts about “smart specialisation” and “smart ru-
ral areas” which target non-urban areas and which try
to improve the development perspectives of rural ar-
eas. An important instrument in all smart approaches
is digitalization, no matter if urban or rural areas are
discussed. Especially for rural areas a better internet
access can help to bridge the distance to cities and

to overcome rural shortcomings in logistics, mobil-
ity and supply problems or to medical care for more
elderly population.

New IT solutions are even able to generate attrac-
tive alternatives in the countryside for new working
models and remote work places, new opportunities
for education and training as well as offer more tailor-
made administrational services. The paper addresses
the research question of how smart regional devel-
opment concepts for rural areas might look like and
which smart approaches for rural areas have been re-
alised and tested already.

Key words: smart rural areas, digitalization,
regional development, smart specialization

69



