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Abstract: Over the recent decades people’s (rural and urban) communities are facing numerous 7 
social and economic changes and challenges. Some of those challenges have been increasingly 8 
addressed through the lenses of technological developments and digitalization. In this paper we 9 
have made a review of already existing practices while focusing on the existing implementations of 10 
the smart village concept and the importance of digital transformation for rural areas. We give 11 
special attention to EU policies which we are using as an already existing framework for 12 
understanding our own forthcoming examples. We have shown the parallels between the findings 13 
and insights from different regions and made an evaluation of presented practices. Our main 14 
argument stems from our own previous experiences and experiences of other research approaches, 15 
and is grounded on the argument that rural areas are not uniform, and that smart rural development 16 
has to be applied in combination with place-based approach. We present the cases of Slovenian pilot 17 
practices and support our argument by proposing the FabVillage concept.     18 
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 20 

Introduction 21 

One of the most important and accurate questions that contemporary societies have to address 22 
is how to make people’s communities and their settlements more sustainable. Evermore aspects of 23 
most societies and their economies are inextricably linked to changes brought forward by 24 
technological developments that are transforming people’s everyday routines, perceptions of the 25 
environment, access to the electricity, food, health, education and many other. To properly address 26 
those changes in 2015 the 2030 Agenda for Sustainable Development (the so-called #Envision2030) 27 
was adopted by the General Assembly of the United Nations, and it included seventeen Sustainable 28 
Development Goals (SDGs) [1]. As will be detailed later on, the Agenda took a holistic approach to 29 
sustainable development for everyone and in every segment of life, including education, 30 
employment, inequality, accessibility of settlements etc. 31 

One part of the answer towards achieving higher levels of sustainability and SDG is to find the 32 
right ways on how to deal with economic disparities, climate changes, accessibility to modern 33 
technologies and other necessary infrastructure. Considering the (dis)advantages of some already 34 
existing practical approaches, one of the most promising ways is to make them smart(er). 35 
Disregarding the somehow vogue meaning of the “smartness” [2, 3] in general that will be explained 36 
later on, it is important to note that the concept for urban smart communities is already very well 37 
established – e.g. smart cities, but less so for rural communities as the concept smart village has only 38 
recently gained momentum; for example, in EU the Smart Village Initiative was launched by the 39 
European Parliament in 2017, and the EU Action for Smart Villages document was published by the 40 
European Commission together with the European Parliament. Moreover, ‘Smart Villages’ was 41 
initiated as a subtheme within the European Network for Rural Development (ERND) work on 42 
‘Smart and competitive rural areas’ between September 2017 and July 2018 [4]. 43 

The main objective of this paper is to review and discuss already existing initiatives and projects 44 
on rural development and especially on smart villages in Europe and broader. In order to understand 45 
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the influences of smart development and how communities embraced it, it is necessary to make a 46 
review of the practices, policies and initiatives. Only then we can use and apply the concept into new 47 
environments more successfully. 48 

What is a smart village? 49 

The so-called smart development of infrastructure is hardly strictly divided into two polarized 50 
sets of frameworks, rural and urban. As is vividly described by P. Srivatsa [5] in the case of Indian 51 
smart development, it is necessary to consider both spaces simultaneously, their mutual 52 
interconnections and take into account that significant changes in one will affect the other and another 53 
way around. Therefore, the paper considers both contexts and combines the findings from the two. 54 

What exactly do we mean by talking about smart development, smart cities or smart villages? Is 55 
there any clear definition of a smart community? 56 

Firstly, no, there is not one clear and definite definition of neither one [6]. As communities are 57 
not a “thing”, inanimate and unchangeable, and are thus always dependent of the environment and 58 
changes in socio-cultural structures, there cannot be a one-size-fits-all proposed definitions. Every 59 
proposed definition is dependent upon different circumstances, societal problematics and reflects 60 
difficulties encountered by each individual community. For example, discussing the smart growth 61 
plans in Wisconsin, USA, Edwards and Haines define six smart growth goals that were most widely 62 
incorporated into smart growth plans in the Wisconsin case. In their contribution they emphasize i) 63 
creating new housing choices and opportunities, ii) making communities more accessible by foot, iii) 64 
enforce the sense of place in communities, iv) preservation of different environmental zones, v) 65 
connect new and the existent developmental aims, vi) more varieties in terms of transportation [3].    66 
On another hand: European Union is moving towards the application of the “smart” growth on the 67 
wings of a “knowledge based economy” [7] (pp. 56-58). 68 

Secondly, even though the implications of technologies are often used in discourses on smart 69 
communities, the technological and digital components of the transformation are not the only ones, 70 
not necessarily the most important in specific cases. Annamária Orbán is making a report on smart 71 
and self-sustaining rural villages in Hungary on the example of Túristvándi, a small village that 72 
began its journey towards the label ‘smart village’ in the field of agriculture and with the decision to 73 
become self-sufficient in food production [8] (pp. 678-680). On the basis of smart/successful 74 
agricultural decision, the education level of the village inhabitants has increased, the population has 75 
grown, and health services improved. As is claimed by Jucevičius et al. [2], a more detailed and 76 
comprehensive analysis of initiatives and practices of smart social system brings to the fore the 77 
important finding that while looking at the smart system it is not always the case that they are 78 
grounded on the information and communication technologies (ICT). In the proposed model, instead 79 
they are focusing more on the relationships with the environment. But even though the digital 80 
dimension does not pervade all the models of the smart cities/ villages and its main features, it is 81 
indeed important to all of them [9] (pp. 149). 82 

Thirdly, and stemming from the above claims, smart dimension of the development might not 83 
always be addressed under the label “smart” but could also be intertwined with other dimensions, 84 
as in the case of SDG where smart dimension is addressed in most of them addressing other specific 85 
aspects: sustainability, well-being, (inclusive and equitable quality) education, empowerment of 86 
women and girls, management of water resources, accessibility of sustainable energy, sustainable 87 
economic growth and decent work, building resilient infrastructures, fostering innovation, reducing 88 
inequalities, making human settlements more inclusive and sustainable, taking actions to combat 89 
climate change, protecting ecosystems, etc.[1]. 90 

Slipperiness of trying to precisely define the smart development per se, allows us to propose 91 
only vague, very broad definitions of smart communities. This is so because the classifications are 92 
always case dependent and based on given, specific conditions (e. g. locality, geographical conditions, 93 
(social and natural) resources) and influenced by most visible challenges that communities face  [10] 94 
(pp. 177). 95 
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Smart city is an urban living environment, build or upgraded/ renovated [9] to enable the best 96 
possible coordination for otherwise fragmented urban sub-systems, and to facilitate everyday lives 97 
of inhabitants, making cities more liveable and sustainable [11]. Very broad definition proposed by 98 
Cohen states, that “smart cities use information and communication technologies (ICT) to be more 99 
intelligent and efficient in the use of resources, resulting in the cost and energy savings, improved 100 
service delivery and quality of life, and reduced environmental footprint - all supporting innovation 101 
and the low-carbon economy” [10] (pp. 178). The most representative features of the smart city are 102 
shared ICT structures, time optimization, open government, energy efficient technologies, reduced 103 
emissions, orientation towards green environment [13, 6]. 104 

If the transition to smart infrastructure is important for urban living environments, this 105 
transition is even more necessary and complex in the case of more sparsely inhabited areas. To 106 
identify challenges and their potential solutions in this cases, it is necessary to use local and regional 107 
knowledge and implement it. More precisely, in the context of European Union, the concept smart 108 
villages refers to “rural areas and communities which build on their existing strengths and assets as 109 
well as on developing new opportunities. In Smart Village traditional and new networks and services 110 
are enhanced by means of digital, telecommunication technologies, innovations and the better use of 111 
knowledge for the benefit of inhabitants and business” [14]. To sum up, to apply the smart village 112 
concept, it is necessary to use bottom-up integrated approaches, build effective public-private-113 
community partnerships, develop supportive policy frameworks and enable access to financing 114 
mechanisms [15]. The crucial point in the process is to put the communities themselves behind the 115 
steering wheel and not impose developmental paradigms that would not be compatible with 116 
community’s desires and cultural environments. 117 

Smart village enables its inhabitants to make use of the contemporary technological and social 118 
achievements, while its infrastructures are still being developed in line with Sustainable 119 
Development Goals, offer an opportunity to efficiently deal with future of energy security and issues 120 
of local and circular economies. But as it will be shown later on in the case of Indian Smart Cities and 121 
Smart Villages, to treat smart villages as an autonomous and independent entities poses a threat to 122 
only partial understanding of the framework. Instead, the interspatial dimension is of great 123 
importance. Therefore, this paper, although focusing primarily on the smart rural development and 124 
smart villages initiatives, constantly draws the parallels with smart cities, towns and national 125 
developmental policies. Within the smart development discourse, at the forefront of this paper will 126 
be the consideration of the perspectives of the digital transformation of the rural environments.  127 

Worldwide initiatives on Smart Villages  128 

Seen in the worldwide context, there are several initiatives promoting or using the concept of 129 
the smart villages. 130 

Smart village initiative: New thinking for off-grid communities worldwide [16] and IEEE Smart 131 
Village: Empowering off-grid communities [17] are both worldwide active and striving to meet the 132 
SDG 2030, especially the goal 7, Affordable and Clean Energy. The first one promotes access to 133 
sustainable energy as a main catalyst for the development of good education and healthcare systems, 134 
access to clean water, sanitation, economic growth, enhanced security, gender equality etc. The most 135 
important vision of the Initiative is to apply more holistic and integrated approaches to enable the 136 
access to the energy in the rural contexts, while connecting/involving governments, developmental 137 
and private sector in the process. The component most emphasized is how to connect renewable 138 
sources of energy with ICT [15]. The activities of the Initiative are taking place in six large regions, 139 
namely East Africa, West Africa, South Asia, South-east Asia, South America, and Central America, 140 
Caribbean, Mexico – the so-called developing world with limited possibilities to access (educational, 141 
electrical, economic and other) infrastructure. To find the most suitable solutions there is a wide range 142 
of professionals working on the field and otherwise: villagers, NGOs, development organizations, 143 
entrepreneurs, policy makers, engineers, experts from the field of humanities. [55] Their search for 144 
solutions is encompassing and based on a long term research, analyzing local and regional 145 
circumstances, identifying cross-cutting issues and proposing suitable solutions. More than 30 146 
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workshops have been organized where more than thousand stakeholders from 70 countries have 147 
presented their views and evidences. [16] (pp. 140) By now the most part of their activities was funded 148 
by Cambridge Malaysian Education and Development Trust and Malaysian Commonwealth Studies 149 
Centre.    150 

Similarly, the IEEE Smart Village initiative is aiming to promote off-grid communities through 151 
education and the creation of sustainable businesses in the energy sector. Initiative was originally 152 
established as Community Solutions Initiative (2009) and took over the current name in 2014. The 153 
activities are spread worldwide, by now serving more than 50 000 people, living in 34 villages, mostly 154 
located in African continent (e. g. Benin, Cameroon, Kenya, Malawi, Namibia, Nigeria, South Sudan, 155 
Zambia), but also in Haiti and India. [56] Its main financing mechanism is fundraising. Besides the 156 
development of energy-smart villages mentioned before, the main products of the initiative’s efforts 157 
are a SunBlazer II – mobile solar-based power base station and Learning beyond the Light Bulb – a 158 
nine month program of remote study that enables the exchange of practices of all communities in 159 
order to create the mutual benefit, and equips the students with knowledge on different development 160 
models and other skills and knowledge needed for the fieldwork.    161 

One of the most propulsive worldwide programs is the CIGAR research program on Climate 162 
Change, Agriculture and Food Security that started in 2011 [33, 34].The program is funded by CIGAR 163 
fund and different donors (e. g. Australia, Irish Aid, Netherlands, New Zealand, Switzerland, 164 
Thailand, UK Aid, US Aid, EU, The International Fund for Agricultural Development). Within its 165 
framework the concept of climate smart villages is being developed and put into practice in the 166 
different parts of the world, whereas the ones with the most climate-related difficulties are chosen 167 
(West and East Africa, Latin America, South and Southeast Asia). This is an ever evolving program 168 
where different stakeholders (researchers, politicians, framers, local residents) are collaborating in 169 
order to find the most productivity enhancing and smart solutions considering the local conditions. 170 
Their solutions are based on smart technologies and services, designed in collaboration with local 171 
people, and aim at lessening the climate footprint from the perspective of the developing agricultural 172 
activities, while not reducing their benefits for the given community. The Program is claimed very 173 
successful, as there is more than 30 existing climate-smart villages all over the globe. More 174 
importantly, the villages are on the good way to be sustainable in the long term as the program aims 175 
to train the local people and not providing locals with the external teachers on the long-term basis. 176 
Within this objective, an important role is also played by women. One of other practical outputs of 177 
the program is for example CCAFS Climate Analogues Tool for making rain and climate predictions, 178 
developed to help smaller farmers make decisions based on accurate information. [57]  179 

Perhaps one of the most extensive and most recent attempts of smart transformation 180 
development is India. Firstly, urbanization of India is increasing rapidly as never before. According 181 
to the predictions of the United Nations, by 2050 almost 814 million of Indian people will live in the 182 
towns and cities which is twice as many as today [10]. Secondly, in 2015 the Government of India, 183 
Ministry of Urban Development launched a nationwide program Smart city mission [20]. The aim of 184 
the Mission is the comprehensive development of (physical, institutional, social, economic) 185 
infrastructure, and thus improvement of the quality of life and to attract people and investments. The 186 
governmental mission covers 100 cities, selected in the “City Challenge” process, but also recognizes 187 
that there is no single definition of the smart city that would encompass important factors for all the 188 
different cases and therefore aims to set the examples that could be replicated in various regions and 189 
cities within the country. Thirdly, smart city initiative was supplemented by Indian SmartVillages 190 
Initiative [21] aimed at harness the benefits of ICT for the people living in the rural sites. Despite the 191 
urbanization processes, in India around 67% of population still lives in the rural areas, but rural-192 
urban migrations are posing big problems in India [5] (pp. 4). For example, according to the estimates 193 
of Indian Ministry of Statistics and Programme Implementation, in years 2009/2010 more than 60% 194 
of the male rural-urban migrations was due to employment related reasons. Agriculture holds only 195 
minor part in Indian economy (e.g. around 17%), compared to services sector that is flourishing 196 
(almost 54%). [58] As it has been stated by Srivatsa, to somehow maintain the “equilibrium” between 197 
the urban and rural areas, the smart development of both has to be parallel and simultaneous. In this 198 
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way the large migration from rural to urban areas can be limited or even stagnate. [5] (pp. 4) It is 199 
anticipated, that carefully designed smart villages will provide a basic framework for local people to 200 
enhance their participation on a local level and to improve their economic, social and living 201 
conditions and thus make their community stronger and more flexible for the challenges of the 202 
outside world [5](pp. 8). Within the “Digital India” plans, Indian government envisages that by the 203 
year 2019, 250 000 Indian villages will have the access to the internet and telecommunications 204 
networks. [22]. Therefore, there is a need to design and develop villages that have established good 205 
endo- and exogenous connections, e. g. they have good connections to the outside world but at the 206 
same time they maintain their independence in providing employment and services. To summarize, 207 
in Indian case two approaches are used as being complementary, smart villages serving as engines 208 
to smart cities economic growth, by producing services and goods for rural but also for wider 209 
(inter)national markets. Unfortunately there is no synthesis on how many smart villages has already 210 
been developed/ established in India, there are only some fragmented lists and websites dedicated to 211 
specific villages which makes it difficult to keep up with the numbers.  212 

Closer look at the above presented initiatives working at the worldwide level enables us to make some very 213 
broad conclusions. Looking at the main objectives and activities taking place within their frameworks, but also 214 
regarding to some other reports [18, 19] and models, energy sector lies at the core of dealing with sustainable 215 
and smart community development. Even though the focus on sustainable energy supply is not explicitly in 216 
the forefront of the global developmental initiatives, it is implicitly involved within other objectives, such as 217 
lessening the climate footprint of agricultural practices. As it will become more evident in the next sub-218 
chapter, closer look at the European practices reveals also that focus areas of global initiatives have different 219 
social and economic conditions and therefore propose different solutions adapted to needs of the communities. 220 
Whereas global initiatives are primarily focusing on the areas with the lack of basic infrastructure (electricity, 221 
water supply, internet access, etc.), the European initiatives are working in the areas with basic infrastructure 222 
already provided and are therefore addressing different challenges of smart and sustainable development 223 
through products and services with social, economic, and environmental benefits.   EU policies, initiatives 224 
and examples 225 

In line with the described global initiatives and tendencies towards smarter and more 226 
sustainable communities, the European Union has also taken a holistic and integrative approach 227 
towards those objectives. 228 

The first step specifically connected to smart villages was made in 2016 when the Cork 229 
Declaration 2.0, has been proposed (Cork, Ireland), under the name A Better Life in Rural Areas [25]. 230 
The declaration has very openly addressed some concerns about the state of the rural areas, 231 
specifically rural exodus and youth drain and thus paved the way for further orientations of future 232 
policies, including smart villages’ agenda. Through the ten points of addressing problematics of rural 233 
spaces, one of the main conclusions was that investment in rural areas is necessary, especially in the 234 
sense of encouraging of their identification processes, acknowledging their potentials for (economic) 235 
growth and ensuring that they will become attractive places for people of all ages to live in and work 236 
at. Particular attention has also been paid to overcome the digital divide between rural and urban 237 
spaces and developing the potential of digitalization in rural areas. 238 

In the following year, 2017, European Commission launched EU Action for Smart Villages [14] 239 
with the purpose to initiate some reflections on the villages of the future. Besides some funds and 240 
policies that have already existed before (e.g. Common Agricultural Policy, Rural development 241 
policy, EU Cohesion Policy) some new have been proposed: European Innovation Partnership for 242 
Agriculture (EIP-AGRI) that is directed towards development in the field of forestry and food 243 
production and The European Network for Rural Development (ENRD). In order to promote smart 244 
villages the plan proposed 16 actions suggesting organization of some workshops/ seminars/ 245 
conferences, thematic groups, new platforms (e.g. Smart specialization platform agri-food), setting 246 
up new offices (like Broadband Competence Offices), and very importantly, also suggesting some 247 
projects on SMARTA (Smart Rural Transport ‘Areas’) and Smart Eco-Social Villages. The latter was 248 
specifically focusing on connectivity and digital solutions, but more broadly it was aimed at exploring 249 
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some basic features of smart eco-social villages and identifying best examples that could be used in 250 
rural communities by decision makers in order to build future strategies. 251 

Very recently, in April 2018 another declaration was accepted: Bled Declaration (Bled, Slovenia). 252 
The Declaration acknowledges “that the rural digital economy, if developed in an innovative, 253 
integrated and inclusive way, has the potential to improve the life-quality of rural citizens and, 254 
thereby, contribute to tackling the current depopulation of- and the migration from- rural areas.” [26] 255 
The Declaration proposed some actions to reach better conditions for developing farming enterprises 256 
and new service sector; the two are addressing the rural Youth Drain, and will be providing the 257 
opportunity for the youth to return back home after finishing their studies and pursue white-collar 258 
jobs to further their specialization in their local area. By creating synergies between some 259 
technological achievements (precision farming, digital platforms - e-learning, e-health, e-260 
administration etc., shared economy, circular economy, bio based economy, rural tourism, social 261 
innovation) the Declaration called for some smart villages to become a role model for further 262 
developments already in the following year, 2019. 263 

Further, another document that has an important impact on the development of European rural 264 
areas is Rural Development policy 2014-2020 [27] that devotes separate attention to specific European 265 
regions, contributing funds to their own rural development programs tailored to their regional needs. 266 
The policy was designed to meet contemporary challenges in the sphere of environment, economy 267 
and in the society, and is worth 100 billion euros. Every program designed within the policy 268 
addresses minimum four of EU priorities for rural areas, oriented towards either fostering, 269 
enhancing, promoting innovative and knowledgeable ways towards social agriculture,  forestry, food 270 
production, agricultural ecosystems and resource efficiency, or development of rural areas into the 271 
front. [27]. Within this European policy and national programs, the LEADER approach is also being 272 
implemented. LEADER method was already launched in 1991 [37] and was recently extended with 273 
more encompassing Community-Led Local Development (CLLD) [38]. The main characteristic of the 274 
approach is its focus on the local communities and acceleration of the solutions that are based on the 275 
bottom-up local initiatives. Cooperation on different levels is also being encouraged, connecting 276 
private and public sectors within the region (in the form of Local Action Groups – LAG), within the 277 
country but also between different EU countries. In the programming period 2014-2020 altogether 278 
there is already 2600 Local Action Groups (LAG) that are implementing the LEADER approach, 279 
which makes it a successful practice. Solutions that are based in the local environments and use local/ 280 
regional resources are in line with designing the so-called smart developmental solutions and 281 
therefore the LEADER approach is an important factor in recognizing such practices.  282 

European Spatial Planning Observation Network (ESPON) 2020 Cooperation Programme is 283 
another program adopted by European Union, aiming at reinforcing the effects of European 284 
Cohesion policy. ESPON strategy is inextricably connected to the European rural areas. For example, 285 
in the policy brief Shrinking rural regions in Europe [35] it is recognized that rural areas in the EU 286 
are shrinking or facing depopulation (pp. 4) and the policy urges to see such processes in the broader 287 
light and recognize also the possibilities not only the dangers of such processes. ESPON 2020 has 288 
been preceded by ESPON 2013 and ESPON 2006, all of them supporting EU vision on territorial 289 
cohesion and steady development of all regions but each setting their own specific priorities [36].  290 

Regarding EU measures it is important to note, that considering the rural development, 291 
abovementioned recent policies and measures were preceded by some important strategies – such as 292 
LEADER approach and the actions taken to better understand also the mutual connection between 293 
rural and urban places in Europe [39] that have been addressed in line with the European cohesion 294 
actions. The latter has specifically addressed the relationships between the rural and urban regions, 295 
their intensive and interdependent relations, and extensive changes they are going through in the last 296 
decades. Within this framework the need for mutual co-development has been noted and some 297 
corresponding actions taken: Study Programme on European spatial planning, ESPON strategy, the 298 
project RURBAN (in 2010). 299 

Within all the above mentioned EU policies and other measures, there have been numerous 300 
(re)actions connected to the creation of smart communities, and we are presenting only some of them. 301 
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One of such initiatives that serves as an example and offers a deeper insight on how to apply the 302 
concept of smart development to a specific regional context has already been mentioned – the case of 303 
Hungarian Túristvándi. Their already mentioned smart developmental strategy has had several 304 
phases, starting in 2001 when the village participated in Social Land program and started investing 305 
to make local food production self—sufficient. [8] Later (between 2012 and 2014), the Túristvándi and 306 
whole Észak-Alföld region were included in the INTERREG project named SMART EUROPE (Smart 307 
strategies to create innovation-based jobs in regions of Europe) that was funded by ERDF (January 308 
2012 – December 2014) and was worth more than 1, 8 millions €. [45] Amongst others, the case of 309 
Túristvándi was listed as an example of the good practice ‘Job-creating practice cooperation between 310 
triple helix actors: Self supporting village of Túristvándi’ starting in 2006. [46] As the result of all the 311 
efforts, the villagers were able to restore their ancient water mill – the main tourist attraction and 312 
therefore establish some new tourist capacities and attract big numbers of tourists (more than 40 000). 313 
[8] (pp. 680) North Great Plain (Észak-Alföld) region is typically characterized by rapid aging of the 314 
population, high unemployment rate and traditional agricultural activities [50] from which stems the 315 
need to develop more accurate and smarter ways of dealing with the regional problematics. In the 316 
case of the aforementioned Túristvándi the development of the touristic potential and local and self-317 
sufficient agriculture is reasonable and smart move for the future.     318 

Further, there is Italian “Smart Basilicata” project [12, 28], funded by Cohesion Fund of the 319 
Basilicata Regional authority. The Basilicata region has been struggling with the decline in GDP and 320 
one of the highest unemployment rates in Southern Italy. In 2015 great part of the regional enterprises 321 
was working in the field of agriculture (32%, which is more than is the national average). A great 322 
majority of region (92%) is either farmland or forests. [51] Besides everything mentioned, Basilicata 323 
is also one of two most sparsely populated regions, with 56,6 people/km2 [52] which is also the 324 
consequence of mountainous and hilly territory. The main aims of the project were to make region 325 
more sustainable and resilient, which was done building on local and regional knowledge. The Smart 326 
Basilicata project identified the main difficulties, searched for possible practical solutions and ways 327 
to put them into practice. This was done through five pillars of Basilicata as a smart region: natural 328 
resources, energy, mobility, culture and tourism, smart participation [12] (pp. 1028). The duration of 329 
the project was 54 months (2012-2015) and has made some visible contributions to enhance regional 330 
smart development. One of the most accessible is the development of innovative tool to enhance 331 
active engagement of citizens in decision-making and encourage public participation through the use 332 
of ICT technologies that was developed by using SUN4Matera approach. [53]Another example 333 
offering an insight at how to implement the smart village concept is German project Digital Villages 334 
(Digitale Dörfer), taking place between 2015 and 2019. The project was funded by Ministry of Internal 335 
Affairs and Sports Rhineland-Palatinate with the total budget of around 4, 5 million euros. [29, 30] 336 
Majority of the people in Germany lives in rural areas (63,3 %) [41] and therefore applying the smart 337 
strategy for the rural development is in line with country’s general development goals. The region is 338 
one the 6th richest German region and its economy is largely based on chemical and pharmaceutical 339 
sector, vehicle construction, mechanical engineering and food sector. The region is also very well 340 
connected and its broadband coverage is even above the country’s average. [54] At the fore of the 341 
program is the digital transformation of the three chosen communities Eisenberg, Gollheim and 342 
Beztdorf-Gabhardshain (altogether this is 33 municipalities). The main objectives of the project are to 343 
encourage innovation, collaboration (residents-local authorities-local industry), and cross-sectoral, 344 
sustainable and affordable solutions. Through using the living-lab-approach target domains were 345 
chosen and according to this, several solutions have been proposed: local online marketplace, local 346 
news portal and digital platform. BestellBar, an online market place included more than thirty local 347 
vendors and 700 residents registered in only three months of its existence. Similar success was shared 348 
by an online local news portal where up to 400 users was recorded per week. [30] The course of the 349 
project is deemed successful and some of the cues for similar projects are worth noting: it is good to 350 
have local contact persons; it is necessary to gain trust of the villagers; recognizing people’s needs is 351 
the starting point; permanent involvement is crucial; prototypes are important [41].  352 
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Another very extensive initiative on smart digital transformation is connected to one of the Arctic 353 
areas, Lapland is carried out within the framework of the ERD funds since 2014. Under Arctic 354 
Smartness Project, the project of Regional Council of Lapland, there is five distinctive clusters 355 
operating in different but interconnected domains: Arctic Industry and Circular Economy, Arctic 356 
Development Environments, Arctic Design, Arctic Safety and Arctic Smart Rural Community 357 
Cluster (Rural Cluster) – especially the latter being part of our more detailed discussion. [47, 48] 358 
Within the Arctic Smartness the economic and business opportunities of the region are being 359 
improved therefore enhancing Lapland’s economic competitiveness. One of the main areas 360 
addressed through the Rural Cluster is connected to the sustainability of renewable energy and 361 
natural resources, and local food production. Local authorities, entrepreneurs, developers, 362 
researchers, education and some other institutions are connected in the network and coordinated by 363 
the cluster to enable the smart and sustainable development of the area. Lapland being the most 364 
northern EU region, sparsely populated (with 1,8 inhabitants/ km2) and in great majority covered 365 
with forests areas (98 %) embraced the possibilities of EU funding (especially the ERD and EARD 366 
funds) and started intensively developing (inter)national and (inter)regional partnerships, 367 
attracting new organizations and entrepreneurs. The Rural Cluster has also been awarded a Silver 368 
Label in the cluster analysis. By now this has developed to be a network consisting of 369 
approximately 100 entrepreneurs and around 200 other institutions (such as municipalities, 370 
financiers, politicians, advisors etc.). Especially good practice is REKO food circle, an electronic 371 
sales channel used by local food producers for selling food directly to the users; by now 100 372 
producers is included.  [48] While the most profitable economic sectors are mining, (nature based) 373 
tourism and metal and forest industry, the Food Program of the Rural Cluster Strives to increase the 374 
regional food self-sufficiency. Discussion: (Smart) villages in practice   375 

It has already been noted that the implementation of smart concepts into regional, both rural 376 
and urban contexts has to be adapted to socio-cultural and environmental circumstances. Thus, in 377 
the cities different issues need to be tackled than in rural areas, where the main challenge is to bridge 378 
the distances among relatively small number of people. In the context of digital transformation that 379 
is at the forefront of our interest, this means that also digitalization requires adapted concepts, 380 
business models and solutions that have to strive to generally improve the well-being of the rural 381 
population. 382 

In the context of this paper we are concentrating on Slovenia as a part of Alpine space region, 383 
thus also sharing its problematics. In this regional view a need for strategic approach towards some 384 
major challenges has been noted. Towards 1. Economic globalization, 2. Demographic trends, 3. 385 
Climate change, 4. The energy challenge, 5. Alpine region as a transit region. As a solution to the 386 
above listed problematics the project Smart Digital Transformation of Villages in the Alpine Space 387 
(SmartVillages) has been proposed and also approved for funding (Interreg Alpine Space funding) 388 
in 2018. The partnership consists of 13 partners from six countries included in the Alpine space region 389 
(Italy, Austria, Germany, France, Switzerland, Slovenia), thus covering a great majority of the 390 
regional territory. 391 

Main challenges that SmartVillages project is addressing are in line and complementary to 392 
sustainable development goals, EU Action for Smart Villages, EU Rural Development Policy, and 393 
proposed objectives of the Bled Declaration. More precisely, it addresses the causes for (youth) brain 394 
drain in the region: deprivation of jobs, provision of services, favorable climate for entrepreneurship 395 

and social innovation.[1] The project aims to bring together stakeholders from different sectors and 396 
to improve the quality of live in villages and small cities through sustainable solution facilitated by 397 
ICT. 398 

It is necessary to learn and draw on good practices from other countries, but meanwhile it is also 399 
necessary to consider local and regional frameworks within which the implementation of the smart 400 
village concept will take place. As it has already been noted by others [40] what is also of vital 401 
importance is the quality of rural life. The perceptions of the important building blocks are – once 402 
again – locally/ regionally conditioned. Therefore, similar to the concept of the “smart” development 403 
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the quality of life or well-being of the people are also very slippery and hard to precisely define. In 404 
line with the abovementioned challenges of the Alpine space region, it is necessary to recognize and 405 
address the main reasons for the youth brain drain. Moreover, not only to identify the indicators for 406 
the quality of life in the chosen area, but also to evaluate their accessibility is essential in 407 
understanding the real-life situations. [40]     408 

In Slovenian context, besides the aforementioned steps, the successful implementation of the 409 
concept is dependent upon the integration of the already existing good practices and initiatives that 410 
are adapted to local circumstances and are in line with the smart village concept. Bellow we will show 411 
how a successful integration of a Fab City [42, 43] concept developed in and for context of urban 412 
places can be adapted for the use in the rural contexts if based on the grass roots initiatives and an 413 
already existing infrastructure.  414 

Fab Cities are cities striving to self-sufficiency in terms of producing what is consumed (also 415 
through the mechanisms of FabLab production and know-how solutions) and using locally sourced 416 
materials (also obtained with the mechanisms of recycling and digital production. [43] (pp. 465) 417 
Fabrication laboratories or FabLabs [32, 44] are creative-learning spaces, usually established by the 418 
bottom-up principle that aim to encourage innovation and creativity in approaching different 419 
subjects. They also aim to reach people of all ages. Regarding this, one of the most important, already 420 
existing infrastructures is a national FabLab Network Slovenia [44]. Namely, to undertake the project 421 
that focuses on digital transformation and digital services in particular, it is essential to have or to 422 
build up an innovation infrastructure. Network already connects more than 80 partners from 423 
different sectors, amongst them more than 20 fabrication laboratories (FabLabs), e.g. Moreover, the 424 
Network aims to bring modern digital technologies closer to rural communities and enable them to 425 
develop 21st century skills and competences. FabLab network serves as a prototyping and 426 
experimentation environment of Digital Innovation Hub Slovenia (DIHS), part of the pan-European 427 
network and one of the planned EU actions to promote smart villages. More specifically, in Slovenia 428 
there is a number of Fablabs existing in rural places, most of them established on the basis of the 429 
grass-roots initiatives. As it was already noted by some authors [32] Fablabs operating in rural areas 430 
are creative and  innovative places, open to different stakeholders and thus enabling new 431 
opportunities for local people, especially the young, and local businesses, especially start-ups, 432 
providing them with the space and the infrastructure to gain high quality skills or realize their own 433 
business ideas. Fablabs located in the smaller, rural places are enabling local/ regional potential on 434 
the basis of local intellectual, natural, infrastructural and social resources and thus providing long-435 
term and sustainable development 436 

Secondly, the Alpine space region has a high touristic potential and a great variety of natural 437 
and cultural heritage resources. Sparsely populated areas and diverse geographical terrain make 438 
conditions to develop touristic infrastructure challenging. In line with preservation of natural 439 
heritage, limited tourist facilities and guidelines of Bled Declaration the development of eco-, health-440 
, recreational-tourism is part of the rural tourism strategy. In Slovenia, the concept of distributed 441 
hotels is already very well established [31] and experiences will be used to implement and develop it 442 
further it in new localities. Distributed hotels are part of green tourism and circular economy, aiming 443 
at including local inhabitants into the process of development. In such initiative the local services and 444 
resources are used to accelerate local economy. By providing accommodation dispersed in different 445 
locations, the concept requires cooperation of the whole community to be sustainable. Tourism 446 
development brings new job possibilities, new infrastructure as well as more lively social connections 447 
to the region. At the same time sustainable approach to tourism development will help preserving, 448 
presenting and celebrating local and regional cultural characteristics and heritage, increasing their 449 
universal value and potentials. Such development policies are in line with the objectives of the 450 
European Year of Cultural Heritage.  451 

By combining both described initiatives we are aiming to promote the so-called FabVillages that 452 
strive to promote the principles of circular economy, locally sourced materials, development of local 453 
(natural, cultural, social) resources and economy are thus a good example of how to apply smart 454 
development in rural communities to make them more sustainable and resilient.  455 
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Conclusion 456 

Over the recent years the challenges arising from the social and economic, but also wider 457 
changes of people’s communities – rural and urban – have been increasingly addressed through the 458 
lenses of technological developments and digitalization. In this paper we have focused on the 459 
applications of the smart village concept and the importance of digital transformation for rural areas, 460 
always drawing parallels between the findings and insights from different regions. We aim to use 461 
these new insights in developing the framework of the international project Smart digital 462 
transformation of villages in the Alpine Space.  463 

One of the aims of our paper was also to make a qualitative evaluation of the projects and 464 
initiatives presented. Considering the initiatives active worldwide we have made a comparison of 465 
the territories they cover and areas of actions they are focusing to and concluded that the most 466 
important issue to address when making the development strategies for the so-called un-developed 467 
countries is the access to the sources of energy. Further, in order to make the concept of “smart 468 
development” more accessible and useful for our case of smart villages we have made an evaluation 469 
of the projects and programs based on criteria that define “smartness” in the broader sense within 470 
the framework of EU policies. For deeper understanding of smart development in specific European 471 
regions it is important to make an in-depth analysis of different possible approaches. Below we are 472 
presenting a short analysis of the chosen examples according to the EU pillars/ drivers of smart 473 
villages: i) Responding to depopulation and demographic change, ii) Finding local solutions, iii) 474 
Exploring linkages with small towns and cities, iv) Accelerating the role of rural areas in low-carbon 475 
circular economy, v) Promoting digital transformation. [49] All presented European cases have/are 476 
receiving funds from European Commission, although some of them are carried out within the single 477 
project/ funding option, whereas other are actually an agglomeration of different projects directed 478 
toward achieving specific objective – such is for example the Arctic Smartness project, comprised of 479 
the clusters and financed by various funding schemes/mechanisms.  480 

According to ESPON Policy brief on Shrinking rural regions in Europe [35], EU territory is 481 
experiencing depopulation of rural areas. The demographic challenges were especially addressed in 482 
the cases of Hungary and Italy, as the regions under considerations are characterized by agricultural 483 
activities and high rates of unemployment. Smart development solutions were therefore mainly 484 
addressing the ways to create opportunities for local employment and ease the living conditions. On 485 
the other hand the role of transition to circular economy has been accelerated in the case of Lapland 486 
where the main issue to address was to stop the outflow of the money especially in connection to the 487 
energy and food self-sufficiency. In the case of German smart villages the digital transformation was 488 
at the fore front. The region is one of the richest in the country and does not suffer for the 489 
depopulation of the area. To invest in digital connectivity within the villages and also within the 490 
broader regional community, was therefore also to improve opportunities for local/regional and 491 
circular economy and to enhance the sustainable development of the area. All the project 492 
cases/initiatives show how important is to look for strategies and solutions based on local or regional 493 
knowledge, even more so when striving for sustainable future.  494 

To conclude our evaluation it is also important to note, that there are some considerable 495 
differences when dealing with rural areas in Europe and elsewhere as it is necessary to consider local 496 
and regional specifics. We have shown this on the case of some global initiatives and their specific 497 
developmental efforts and activities. The main difference is, that in Europe the basic infrastructure is 498 
already established whereas in some other “un-developed” regions the infrastructure is yet to be 499 
established.  500 

 501 
The strategy of our forthcoming project SmartVillages will be founded on the insights offered 502 

by the above listed projects and initiatives and on our own experiences. SmartVillages is creating an 503 
effective partnership between actors important for the Alpine space region. The main argument, 504 
funded on the basis of our own already existing experiences and experiences of other approaches is 505 
that rural areas are not uniform, and that smart development has to be applied in combination with 506 
place-based approach. In our context the approach has to be in line with cultural and geographical 507 
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specifics of Alpine space area, as well as with more specific local characteristics. In line with this, one 508 
of main outputs of SmartVillages project will be digital exchange platform intended for the exchange 509 
of practices. Another important output will be embodied in the form of Smart Villages Toolbox, based 510 
on insights from our pilot, local-based activities. As such it will have a great impact on further 511 
development and implementations of the concept into reality-based environments and will 512 
contribute to better framework conditions for (digital) innovation in societal and technical part. 513 
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