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Abstract: One of the possible solutions of rural development is rural Digital Innovation Hubs (DIHs).
Rural DIHs represent an efficient way of improving local environments in a more sustainable way, by
affecting local businesses, people and local authorities. The purpose of this paper is to analyze the
concept of a rural DIH by exploring the following elements: business model, digital technology and
competences, and the policy instrument. We investigate the above-mentioned conceptual elements
by conducting a literature review study and synthesizing the findings. Additionally, we provide
a case study of the Divina Wine Hub Smarje as an example of a rural DIH, whose activities are
aimed at supporting rural businesses and individuals. The results show that a rural DIH does have a
positive impact on local businesses, in particular regarding their sustainability aspect. The local DIH
explained in the case study provides possibilities for local businesses to use innovative technological
solutions, by supporting them with the right technological equipment and skilled people. From
an economic point of view on sustainability, this resulted in business processes optimization, cost
reduction, employment opportunities, as well as the strengthening of sustainable consumption and
marketing for the winegrowers. Furthermore, it adds to environmental sustainability by adequately
assessing the conditions in the vineyards to determine the optimal time and location of effective
action, resulting in reducing the environmental footprint. All of this together also contributes to
social sustainability by providing fairer distribution of social opportunities and digital inclusion. In
this manner, we conclude that rural DIHs should be part of the Smart transformations of rural areas
and included in rural development policies.

Keywords: sustainability; sustainable strategies; rural digital innovation hubs; rural policies; business
model; digital technology; digital competences

1. Introduction

There are three key points in the sustainable development concept: protection of the
ecosphere, stable economic development, and fair distribution of social opportunities [1].
In regard to rural development, rural areas and sustainable development are closely inter-
linked [2], meaning that the concepts of sustainable development should also be applied to
rural development. In 2018, 29.1% of the European Union’s (EU) population lived in rural
and peripheral areas [3], urging politics and research to focus on rural regions to develop an
accurate understanding of the needs of these communities in such a way that communities
can attract and advance their own innovative potential, preventing the risk of poverty and
social and digital exclusion. Sanchez, for instance, argues that mixing Information and
Communication Technology (ICT) and sustainability concepts facilitates Smart destinations,
resulting in the stimulation of sustainable economic growth (e.g., socio-economic, environ-
mental, and cultural) [4]. In fact, if we want to assure that digital transitioning is sustainable
and successful, and by success the authors of this paper are proposing the approach of
universal inclusion, where the benefits of digitalization are extended to all the people living
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in rural areas, a strategy needs to be applied that actively involves communities and their
most important stakeholders.

Deriving from the authors’ extensive experience in rural bottom-up innovation sup-
port as well as policy design and implementation activities, it is a fair assessment that the
support from subjects such as rural DIHs is crucial for coordinating many dimensions
of the rural innovation ecosystem. Rural DIHs’ activities range from promoting access
to funding opportunities, market research, connecting to other regions and networking,
bottom-up co-creation processes, policy integration, and recommendations to actual tech-
nical development. This contributes to operationalizing economic and environmental
sustainability in the special context of rural digital solutions for rural SMEs and individual
entrepreneurs. Thus, a rural DIH can be a central point, a rural one-stop-shop for enhancing
sustainability-based rural business in local environments where economic opportunities
are sparse in comparison to the urban context of Smart Cities, where technological and
institution-related capacities are more adequate.

The rural-urban gap is heavily present in the literature, covering different perspectives
of research, such as wellbeing [5], health [6], the social aspect of living [7], the economy [8],
business growth, and performance [9-12]. All of these inequalities were even more vivid
during the recent coronavirus pandemic [13]. Frequent developments of rural DIHs offered
different perspectives for further improvements and reducing the discrepancies. Rundel
et al., in their recent research on rural hubs, demonstrate that rural DIHs can contribute to
community resilience. However, the authors provide possibilities for further improvement;
namely, they suggest more in-depth case study research in order to gain a better understand-
ing of the connections between rural hubs and people [14]. Zavratnik et al., conclude that
the social change and community elements should be seen as key components of sustain-
able living [15]. Furthermore, Tiwasing et al., suggest that future research should include a
synthesis of technical and socio-economic approaches and provide more evidence-based
results related to the support of rural businesses in the digital economy [16]. Stojmenova
Dubh stresses that digital technology can fuel economic growth by introducing new business
models, resulting in increasing added value in the local rural area [17]. Roberts et al.,
encourage researchers to further consider the development of new technologies but also
policies that will support rural entities [18].

In line with this notion, this research will therefore show the complex nexus of key
elements of sustainability in rural areas, the development of sustainable business models,
which, according to Bocken et al., “/ ... /seek to go beyond delivering economic value
and include a consideration of other forms of value for a broader range of stakeholders”,
and digital transition in rural areas [19]. Using the case study of the Divina Wine Hub
gmarje, created in émarje (2020), we aim to concretely demonstrate how, via rural DIHs, a
rural village located within the pilot region of Slovenia, digitally equipped with sustainable
business models in rural areas, can enhance the paradigm for the future of Europe’s rural
areas in terms of long-term sustainability. By introducing this case study and analyzing the
concept of a rural DIH from the rural business perspective, we conclude that rural DIHs
can not only help in improving the business models of rural entities, but they can also
contribute to achieving environmental and economic sustainability by providing digital
solutions and competences.

The paper is structured as follows: it begins with the introduction, which is then
followed by the methodology, presented in Section 2. In Section 3 we present the role of
rural DIHs in rural areas. This is then followed by Section 4, which provides a review of
the existing rural policies. Business models for rural entities are explained in Section 5. The
next section, Section 6, is related to digital technologies, infrastructure, and competences.
Section 7 presents the case study. Sections 8 and 9 represent the discussion and concluding
sections, respectively.
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2. Materials and Methods

The purpose of this study is to explore the role of rural DIHs in rural businesses and
local communities as an example of a sustainable rural development strategy. Indicated
conceptual elements are underlined by the case study of the Divina Wine Hub as it is an
example of a rural hub that is encompassing all fundamental elements of Smart digital
transformation: digital technologies, the community aspect (stakeholders), education (skills
and competences), businesses, and the need to proceed with Smart digital transformation
in accordance with sustainable development. The research question that we are address-
ing is: How can we encourage economic sustainability while supporting environmental
sustainability in the special context of rural digital solutions for rural businesses?

To address the presented research questions, we are using the following methods:

e  Literature review, covering the aspects of: business model, technical and sector-specific
expertise, existing policies on rural DIHs, and the social aspect, seen as key and in-
terlinked elements of rural DIHs. We provide a tabular presentation of the system-
atized data.

e  Case study analysis of a digital platform for wine producers. This case study illustrates
the integration of rural DIH technology development capacity within the special con-
text of the rural ecosystem’s needs, based on which the elaborated traceability solution
was co-designed with local Divina Hub stakeholders. The infrastructure layer consists
of sensor infrastructure (Libelium) and a data aggregation hub (Thingsboard). On top
of this, sensor and data aggregation infrastructure, a viticulture monitoring solution,
and end-consumer application solutions are implemented. Long-term weather and en-
vironmental data collection from the sensors is presented in the monitoring dashboard.
This can lead to reducing the burden of agriculture on the environment by introducing
more sustainability-oriented decision support models. The traceability application
is focused on enhancing social innovation and business model sustainability with
support for the significantly short value chains of the local wine producers. The case
study is elaborated in Chapter 7.

3. Rural Digital Innovation Hubs as a Central and Fundamental Sustainable Model for
Rural Europe

Several researchers emphasize that many rural places in developed countries are
experiencing a decline attributed to a sectoral change [14,20,21]. On the other hand, it
is suggested that digital technologies can help rural areas to overcome these challenges.
According to the European Network of Rural Development (ENRD), rural DIHs represent
efficient tools for improving digital opportunities [22] and consequently enhancing local
environments in a more sustainable way. In the following paragraphs, the complex relation-
ship between digitalization and social processes, underscoring the specific uptake of digital
technologies in rural areas, is explained via the demonstration of a unique case study—the
Divina Wine Hub.

With digitalization, the relationship between rapid social changes and technological
innovations is underscored as digitalization is dispersed through all social spheres, with
almost all areas of life being subjected to digital change [23], attesting that technology is not
separated from society. In fact, digitalization has an immense impact on society, promoting
convergence across various sectors.

Several social developments have been identified due to digitalization [24]: (1). emer-
gence of new occupations in computer-based activities [25]; (2). distribution of production
and its dislocation from national contexts [26]; (3). formation of new class structures [27];
(4). new systems of prestige, authority and power [28]; (5). further process of secularization
of values, institutions and social relationships [28]; (6). emergence of virtual communi-
ties [29] and technological advancement, acting as an opportunity and a challenge as well.

As claimed by Fernanda Ribeiro Rosa, the distribution of the new ICTs has never been
equal; on the contrary, according to Rosa, it is connected to a pattern of inequality because
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it first reaches “/. .. /regions where capitalism is at its most advanced and groups which
live under the most favored socio-economic conditions” [30].

ICT distribution, therefore, raises issues related to the relation between the ICTs and
the social structure, determining who is able to participate and who is not when it comes
to the utilization of the new technologies [30]. This partition has become known as the
digital divide or digital gap, which is, especially in English-speaking countries, defined
as digital inclusion. Warschauer, for instance, claims that over the years the binary logic
of (digital) inclusion versus exclusion has moved away, arguing that several possible
gradations exist [27].

The relation between digitalization and social reality is therefore based on mutuality,
meaning that digitalization needs to be comprehended as something that does not happen
accidentally [23].

However, there is a real challenge: how to identify and measure digitalization. In the
EU, various tools have been developed; to name a few: Digital Economy and Society Index
(DESI) is most widely used, but it does not provide specific data, especially for evaluation
of the degree of digitalization in rural areas. To address DESI’s shortcomings, within the
Interreg Alpine Space SMART Villages project, a six-dimensional method to quantify the
level of Smartness of cities and urban areas has been developed [31]. The Interreg Europe
CARPE DIGEM project has designed a tool that allows stakeholders to establish the digital
maturity of territories, including peripheral and emerging territories, to (further) develop
and improve their digital transformation strategies [32].

In particular, a general, yet versatile, specific-based tool for assessing the digital matu-
rity of rural areas needs an adequate epistemic background. If, according to Warschauer,
ICTs act as a determiner of the difference between marginalization and inclusion [27],
underscoring digitalization’s impact on society, the notion of digital convergence could, for
instance, offer such an epistemic ground [33].

Brennen and Kreiss have proposed four dimensions of the notion of digital conver-
gence, allowing us to look in-depth into processes of digital transformation across different
sectors and (geographical and cultural) areas as well: 1. infrastructure (network); 2. terminal
(device); 3. functional and the relation with the rhetorical and 4. market convergence [28].

The proposed four-dimensional structure of digital convergence allows for inspecting
something that researchers are calling inclusive digitalization, which is about overcoming
geographical isolation (stronger links with urban areas), the diversification of business
(online services and development of new services and products), competitiveness im-
provement (local markets) and the reduction of brain drain and out-migration (access to
high-quality mobile and broadband means the retention of young people, who tend to be
more inclined to knowledge-intensive business) [34].

As digitalization is a complex socio-cultural, economic and political process, its ap-
plication is not easy, especially in rural areas, because originally the digital economy was
predominantly perceived as an urban phenomenon [35-39], and referring to Warren, the
provision of ICT infrastructure can be considerably weaker in rural areas than in urban
environments [40].

In this manner, factors inhibiting the uptake of digital technologies in rural areas have
been identified. According to Servon, these are access to systems, hardware, and IT literacy
content relevant for the societal groups in question [41]. Following Servon, we are therefore
presenting the case study of Divina Wine Hub, addressing all three factors.

It is true that digitalization can provide opportunities in terms of employment options
and services in these areas [34]; however, as it has already been claimed, the provision of
ICT infrastructure can be relatively scarce in rural areas, exacerbating a vicious circle of
social exclusion that leads to digital exclusion and vice versa [40]. If only the assumptions of
empowering individuals are taken into account by applying user-centric and participatory
approaches, disregarding the importance of the social, economic, political and technical
conditions within which individual choices are made [42], the so-called emancipatory
potentials of digital inclusion policies are limited. In this manner, it is important that the
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process of so-called inner peripheralization of rural and peripheral areas is taken into
account. According to the European Commission (EC) with “inner peripheralization”
we can adequately describe the decline of rural and peripheral areas [43], considering
that many of them are facing social and economic challenges, such as brain drain, aging,
lower skills and dominance of traditional industries, and geographical position (long
distances) [34].

With all these complex issues in mind, including the context of the post-COVID-19 era,
for which it is expected that it will further enhance digital uptake, demanding adequate
policy responses as well, rural DIHs are possible solutions as rural communities can be
empowered by utilizing modern digital technologies. However, before we provide a
definition of the rural hub, it is important to disclose the state-of-the-art in terms of already
conducted research on rural hubs.

Salemink et al. claim that rural hubs have not yet received a great deal of attention in
the academic community, which results in the lack of adequate epistemic base, together
with the deficit of adoption studies on the use of ICT technology in rural hubs [44]. What,
then, is a rural hub exactly, and which conditions does it need for successful operations in
terms of its involved stakeholders, management, and general policy framework?

According to the ENRD, rural DIHs offer physical spaces with internet access that
is fast and reliable, with the equally important provision of a whole range of business
and community support services, e.g., networking and peer-to-peer activities, training,
mentoring, and business advisory, e-commerce, as well as very basic services (creche,
library, etc.) [45]. To tackle the challenge of digital exclusion and to ensure equal access to
human-centric digital technologies for better public and private services across transport,
health, energy, social, and community services, Stojmenova Duh proposes the digitalization
of rural areas [46] as rural hubs can play a role in the provision of this.

Price et al. provide a concise guide on how to develop a rural DIH [47], which
also offers a good starting point for the study of rural hubs. On the other hand, a study
conducted by Rundel et al., makes an important contribution, focusing on the potential of
rural digital innovation hubs within communities in Europe [14]. Otherwise, the typology of
rural hubs consists of four types of (rural) digital innovation hubs; however, it is important
to underline that identified types often overlap: (1). One type is based on a public internet
access point, offering high-speed internet. However, it is important to add that with an
improvement in broadband coverage in rural areas, a reduced need for such a type can
be expected; (2). This type operates as an incubator and a co-working space, providing
meeting, desk, and collaboration spaces for small rural businesses and remote workers.
Price et al. also add that they can be located in business centers or can be even co-located,
together with other businesses; (3). This type is focused on providing advice, offering
training and support, building on and raising awareness of digitalization, and enhancing
the development of digital skills in rural communities, and it is usually located in public
buildings such as libraries; (4). The fourth type is sector-specific, supporting technology
needs by providing specialist technology [47], basically operating like a fab lab. The
advantage of rural hubs is that they are not just about digital innovation but about social
and open innovation too, meaning that they can have an integrative role in the development
of their communities.

On the other hand, the typology of Rundel et al., compared to the research of Price
et al., is even more detailed, including the so-called “business” dimension. Rundel et al.
propose to differentiate between rural DIHs for businesses, rural DIHs for communities,
and rural DIHs for businesses and communities [14]. Further diversification is preceded
by proposing subcategories of each of the above-mentioned categories: enterprise and
innovation hubs, PIAPs and training hubs, and fab labs [14].

For hubs to be successful, they need to be actively involved with their communities
and be adapted to their rural contexts. Likewise, they do not necessarily need to provide
highly innovative services, as many rural and peripheral areas /... / suffer from lack of
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skills and knowledge regarding digital technologies” [14]. The provision of training in
digital skills is perhaps even more important.

Following EUROSTAT, data show a considerable divide between adults living in cities
and those living in rural areas, meaning that populations living in rural areas (compared
with urban areas) are facing the risk of poverty or social exclusion, and not having adequate
digital skills only increases the danger of poverty, especially if we take into account that in
2019, the gap in digital skills between city-dwellers and people living in rural areas was,
on average, 14 percentage points (pp) in the EU (as measured by the difference in relative
shares of adults possessing basic or above basic digital skills) [48].

In this regard, a rural hub could be perceived as a combination of providing digital in-
frastructure together with associated digital skills and competences in line with community
needs, pursuing the opportunities that digital technologies can bring.

However, what does the management of these hubs include? Ashmore et al. argue
that two lines of management need to be considered: policymakers, who need to identify
the needs of the hub and its sustainability, with the users and stakeholders, representing
the second dimension [49]. As claimed, Price et al. have identified the steps that need to
be followed to set up such an ecosystem: (1). identification of the type of hub a particular
community needs; (2). identification of the source of funding; (3). importance of leadership
(the person who leads the hub is recognized as the key success factor, especially in rural
areas); (4). recognition of service users (service users are the ones who are directing
the hub’s planning); (5). Stakeholders, such as local, regional and national authorities
and organizations, politicians, skills agencies and bodies, are invaluable for raising hubs’
profiles and for the operation of the entire digital ecosystem as well; (6). space with staff
(identification of the most appropriate facilities in terms of being adequately integrated into
the community in question with its prerogatives (size, universal accessibility, resonation
with the communities” needs, with staff including hub managers/facilitators/trainers,
administrators, technical personnel, advisors); (7). services (depend on the type of hub);
(8). skills based on different approaches and sustainability aspects [47].

For digitalization to be holistic in rural areas, including in rural hubs, it needs to
engage rural residents individually on the one hand and communities as a whole on the
other [50-52]. The undertaken methodology is characterized by community engagement
via the application of bottom-up, non-hierarchical approaches that enable the effective
identification of the needs of the targeted communities and consequently developing a
myriad of activities that include the process of engagement and inclusion via collabora-
tion. Indeed, it is precisely collaboration as such that is key not just for the successful
management of the hubs, but for the future of the European digital ecosystem as a whole,
which in contrast to the paradigms of China and the USA, is more about the model being
sustainable, locally driven, regionally rooted, and inclusive [53]. It is true that via the
Digital Europe Programme (DEP), the European Commission recognized the importance of
rural DIHs, which are regarded as central to developing local and regional data ecosystems.
It is important to add that more effort needs to be put into rural DIHs, which, as we have
shown, referring to Rundel et al., can effectively address the issue of connectivity, digital
skills and above all, provide community training places for enhancing digital inclusion [14].
Furthermore, a survey on the contribution of ICTs to the environmental sustainability
actions of the EU businesses—the first of its kind—prepared by the EU Commission and
published in November 2021, demonstrates that 66% of surveyed companies reported that
they use ICT solutions as a way of reducing their environmental footprint [54], underlining
an interesting relation between the ICTs and sustainability in addressing sustainability
issues. If rural DIHs are about “hearing” and acknowledging local communities, economic
growth, coming from their environment, social equity, livability and health, conviviality,
transport, energy, water and waste management, and governance, with each of the dimen-
sions being evaluated by local government, they are actually 11 proceeding dimensions
of sustainability [55], which place themselves firmly into the paradigm of sustainable
development. Although, to refer to Zavratnik et al., the opportunities offered by ICTs
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need to be (re)considered and included in strengthening the collaboration between (all
levels of) decision-making authorities, communities, developers, and researchers [56]. For
this to occur, rural DIHs seem to offer a perfect EU (policy) instrument to address such a
holistic approach.

4. Existing Policy Review

Since the emergence of the concept of the Smart Village, different methods for its
technological progress have come to light. ICT technology is being applied to different
fields of society, economy, and everyday life. Constant technological evolution brings new
possibilities for novel and innovative ideas in the future, making sustainable development
heavily dependent on digitalization. In order to use the full potential of digital technologies,
there is a need for digital cooperation and interactions between researchers and policy-
makers. The uniqueness of every region makes the unified rules difficult to develop and
follow [57]. However, cooperation between policymakers and other stakeholders is still a
challenge [58]. Recent advancements in this matter are seen from the publications of a few
initiatives focused on rural development and territories with geographic specificities (TGS):
(1). long-term vision for rural areas; (2). staff working document on TGS; (3). initiatives
targeting islands; (4). the Smart islands initiative [59].

Tackling the digital advancement of rural communities, one of the innovative solutions
that can respond to the need for the digital engagement of local stakeholders together, is
establishing a rural digital innovation hub [47]. The COVID-19 pandemic is another factor
that influenced the need for regional hubs, showing the importance of everyday online
activities. The post-pandemic period only reinforces the need for policy interventions on
this matter. However, having a digital hub by itself does not promise anything regarding
solving the issue of the digital literacy gap. Community engagement is very important.
Training programs might be one of the possible solutions that will lead to this success [49].

The importance of policy setting can lead to the development of the rural areas, not at
the same pace, but in the same direction. It leads to an increased number of populations in
rural areas, places for social activities, reduces regional disparities, improves quality of life
in these areas by providing better services, and contributes to the general goal of building
a sustainable, community-led future [60]. When considering policy development, they
should be based on the identified need [61]. As provided by Ashmore et al., the following
recommendations can contribute to strong policy development: (1). co-location is one of
the important factors that hubs should consider as this will ensure the minimum number of
users; (2). it should respond to the rural community by allowing users to come into contact
with digital developments and to receive assistance; (3). in order to serve a varying group
of users, it should not be very specialized but adapted to locals’ needs; (4). it should be
seen only as one of the many ways of reaching out to rural communities [49]. In a similar
way, while highlighting local policy research as a primary step, Ulman et al., fully support
the importance of a participatory approach involving key stakeholders in the process of
policy development [62].

The policy on rural DIHs is considered an important element of the development
of rural communities, both for the local economy and for the individuals who should be
able to understand the latest technological possibilities [63]. In the digital targets for 2030,
Europe aims for a digital future by empowering businesses and residents. The European
Commission presented a vision for Europe’s digital transformation by 2030, by proposing a
Digital Compass for the EU’s digital decade that includes four fundamental aspects: skills,
infrastructure, businesses and governments, or as stated /... /Government as a Platform
is the new way of building digital public services” [64].

In the USA, the rural development policies towards building stronger rural ecosystems
stress out that one of the challenges is the lack of a blueprint for hubs. The governance and
financial support of rural areas are the most important elements for their development, and
when there is no system in place, the rural place is disadvantaged [65].
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Rural DIHs, regardless of the type of form they have, add a lot of value to the commu-
nity and rural businesses. However, as argued by Rundel et al., [14] in their research on
how digital innovation hubs are contributing to communities in Europe, only setting up a
digital hub is not going to be a solution for improving digital literacy in rural communities.
The success of having a digital rural hub is seen from the range of services it offers for
different groups of people, accessibility and acceptance from its users and its general affir-
mation from the community. Furthermore, they stress the importance of rural hub policy,
making a few more points: (i) in order to ensure enough users, they propose the use of
co-location, including a different range of services together; (ii) the rural hubs should serve
the community to get to know and stay updated with the digital advancements, but also to
receive the appropriate support for other issues such as governmental tools when needed;
(iii) the services it offers should not be very specialized and focused, but they should apply
to the general users, meeting their needs; (iv) rural hubs should be seen as one option of
reaching out to rural communities and supporting digital literacy, among other things.

It is necessary to include policymakers in all processes, from establishing infrastructure
to developing digital skills and applying the knowledge and digital technologies to solving
the existing issues of the rural regions and bringing them closer to narrowing the digital
divide. Calls for policies and concrete actions will aid rural communities to become stronger,
more empowered, and resilient.

5. Sustainable Business Models of Rural Entities

Digital business models can help rural enterprises in different economic sectors to
remain competitive by facilitating direct relationships with customers and new target
groups, or by making their supply chains more efficient and customer-focused. There are
further opportunities to foster sustainable rural development through new technologies.
Residents can attend university lectures online, receive digital support in case of illness, or
get in touch with public authorities using their smartphones without having to drive to
the next city. Thus, unlocking the potential of digitization for rural development can help
address the grand challenge of out-migration and the growing urban—rural divide [66].

There are various definitions of the business model concept, but a general agreement
is that it covers the following elements: value proposition that is related to the type of
product or service that will be developed to meet customers’ needs; value creation and
delivery related to providing the value or benefit as a result of processes integration; value
realization or value capture, which actually means defining the source of revenue [67].

With the emergence of e-commerce, conventional business models are being upgraded,
which has resulted in the emergence of new business models. Those new and innovative
business models work in line with the sustainable development of the organizations in
which they are being applied [68]. The idea of a sustainable business model represents an
innovation in the business strategy, covering the environmental, economic, and social value
proposition, creation and value capture [69]. Such examples of how sustainable business
models help companies in achieving their sustainability-oriented goals can be found in the
review paper of Evans et al. [70].

Rural businesses face many challenges such as: lack of appropriate infrastructure and
technology [67], lost opportunities for diversification [71], increased operational costs and
difficulty recruiting skilled staff [72], and difficulty in obtaining external IT training [73].
Nowadays, when living in the digital era, the lack of proper digitalization infrastructure has
a strong influence on businesses [66]. As a result, this limits the opportunities for income
generation [74]. A report on rural perspectives on digital innovation from the Nordic
countries and Latvia, for instance, concludes that the rural entities face this problem of
digitalization because of two main reasons: (a) because they are small- and medium-sized
enterprises (SMEs) which are less likely to embrace new digital tools, and (b) because of
their geographical location, they are less likely to have access to people with digital skills
and competences [75].
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When we talk about business models in rural areas, agriculture plays an essential
role. There is evidence that digitization in rural entities, and more precisely in agriculture,
has been on the rise in recent years [76,77]. Sustainable business models in this field were
also presented in the research [78-80], but compared to other sectors, they are only at the
beginning of their development, both in terms of the extent of use of various digital tools
and in terms of prevalence. Bouwman et al., 2019, for example, state that there is not enough
attention focused on business model development by digital technology incorporation by
small- and medium-sized entities [81] and that research on the digital divide is narrow [71].

The use of advantaged technologies can lead to increased success rates of sustainable
business models [68]. The integration of digital technologies into the business models of
rural entities can result in improved business performance but also contribute to regional
development [66]. Ievoli et al., analyze three case studies from Italy where ICT technology
is used for creating new business models in rural areas. They conclude that the presence of
digital infrastructures generates new income and possibilities for rural entities to overcome
location barriers. Furthermore, it boosts social aspects, improving the collaboration between
producers, customers, community, and other institutions, which leads to sustainable rural
development [82]. In the same manner, Schiavone et al. investigate how business modeling
is related to the smartization of cities and how this influences the development of Smart
City policies within a valid business model [83].

To formulate an effective sustainable business approach, it is necessary to understand
future development trends in agriculture. Digital infrastructure is the core element for
digital and social innovation and thus it is of immense importance that policies work
toward broadband infrastructure provision. Furthermore, future work on embracing
digital technologies in rural entities should be related to addressing the need for technology
integration in rural businesses, taking into consideration individualized and company-
centered approaches, consolidating strategies that are location-based and needs-based, as
well as incorporating collaborative approaches [75]. Pressures for self-sufficiency on the
one hand, and financial and environmental pressures on the other, force the bearers of
agricultural activities to optimize production. A successful approach requires new business
models that include digitization at all levels. The prospective future of the Agriculture 5.0
concept includes the creation of an extensive digital ecosystem, universal digitalization
of all stages from production before the realization of agricultural production, and full
automation—the transition to artificial intelligence.

6. Digital Technologies and Competences

Rural areas in Europe are still experiencing difficulties regarding connectivity, with
10% of the premises not having access to a fixed broadband network and only 41% of
them being covered by any Next Generation Access (NGA) technology [84]. Overcoming
the issues with digital infrastructure is a necessary step in bridging the digital divide and
providing equal opportunities for all. Access to the internet opens rural communities
up to new possibilities, ones that are often taken for granted by the majority of urban
populations. The Interreg project CORA (Connecting Remote Areas) has tackled these
challenges, exploring ways to bring together various stakeholders, users, and municipalities
in order to improve the delivery of broadband infrastructure in remote areas. For successful
rural area digitalization and improvement of infrastructure, the involvement of political
leaders and strategic planning is necessary [85]. Tackling digital infrastructure issues
corresponds with addressing other issues, such as the population decline. Fast and reliable
broadband connection can impact the attraction of new businesses and residents in the area,
thus enabling the transition and creating Smart, connected, and sustainable communities
in rural areas [84].

Access to the internet and the possibilities it creates provide empowerment for rural
communities, enabling them to participate in innovations and be more progressive, bringing
new solutions for rural development. Digital infrastructure acts as a facilitator of the
linkages created in the interaction between rural areas and the external context, offering
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ICT-supported innovations and new ideas to agri-food systems and rural economies in
general [82].

Lacking suitable digital infrastructure in remote and rural areas leads to the lack of
digital skills among the inhabitants of said areas [86], which consequently results in further
deepening the digital divide between urban and rural areas. In 2019, the EU estimated
that only 58% of the population had the most fundamental digital skills, despite the fact
that digital literacy is a vital driver of social cohesion and economic growth [87]. This
means that supporting the development of digital skills among rural populations often
starts by focusing on entry-level skills and building up to more complex ones, relying on
the community approach and open dialogue to clarify the needs of said populations.

DIHs can provide training for developing digital skills [88], which provide an opportu-
nity for the rural population to take advantage of new technologies and tools [45], helping
in bridging the digital divide. Developing digital skills in DIHs relies on the community
approach, as seen in the example of Vejle Municipality in Denmark, where the Vejle Library
Service’s staff engaged with the local community with a series of workshops and dialogues,
aiming to understand the specific requirements of the area regarding the inhabitants’ needs
for developing digital skills [87]. This approach can assist in the efforts to gain the trust
of the local populations, presenting the DIHs as something that belongs to them and are
created for them.

A shift towards the use of digital technologies in traditional rural businesses is chal-
lenging since these operations are often based on routines learned and transferred through
many generations and many years of experience. One more reason is the level of distrust
towards innovations facilitated by ICTs because it is hard for traditional farmers to foresee
positive outcomes and benefits [82]. Another difficulty regarding the use of digital tech-
nologies is that they are often used inadequately by both farmers and other businesses as
well as the general population and administration, even in areas with already established
infrastructure and access to the internet [82]. Since rural DIHs are places where rural
communities can gain digital skills, access knowledge and expertise as well as access a
fast and reliable internet connection, establishing a DIH can lead to many positive results.
These results are related to raising awareness about the constructive impacts of digital
technologies, therefore motivating the locals to take part in educational activities with the
aim to develop the necessary skills and reap the potential benefits of innovation.

The use of Internet of Things (IoT) technology has proved to be suitable for rural
as well as urban settlements, therefore proving that it is not limited to the context [50].
The different applications of IoT solutions in rural and urban areas are not only about
technology itself but are rather rooted in complex socio-economic, cultural, and political
aspects of the regions and the different needs these regions have. For example, rural
areas require IoT solutions that can cover large areas, while in urban settlements, it can be
efficiently used in close-range solutions [50].

The use of digital technologies in rural areas is dependent on the digital infrastructure,
as a precondition, and on the level of digital literacy of the local inhabitants in rural
regions. Digital competences can vary between different individuals or places, but they
consist of technical competences, the ability to assess and use digital technologies on a
daily basis and motivation to be part of the digital culture [89]. DIHs can bring together
various stakeholders, such as local authorities, businesses, and wider communities, and
provide them with a space that offers reliable and fast broadband connection and different
learning and networking opportunities. DIHs also contribute to raising awareness about
the potential benefits of digital technologies in rural communities. This can have a positive
effect on acceptance of the changes to the traditional ways in which business is conducted in
these areas. A better understanding of the potential positive outcomes for local communities
can lead to overcoming trust issues, which improves the overall impact of digital solutions,
making rural areas more attractive and able to compete on the market with innovations.
Digitalization in rural areas enables the fairer distribution of social opportunities, bringing
rural communities closer to closing the gap. Furthermore, it contributes to the development
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of local rural economies, making changes to the traditional ways that business is conducted,
making it more likely to minimize the negative impacts on the environment.

7. Case Study: Wine Information and Traceability for End-Consumers

One of the examples of the use of IoT in rural areas is the village, Smarje, located
in Slovenia, in the municipality of Koper in the coastal rural region. This village has
been a pilot area for testing new solutions in Smart viticulture within the EIP project
SmartAgroGrape. The overall goal of the project is to obtain relevant sensory data directly
and indirectly from selected locations in order to set up an advanced digital platform that
will enable technologically, economically and environmentally efficient management of
agricultural land (vineyards) with the aim of reducing the impacts of agriculture on the
environment [90].

Smarje was a pilot area in other projects as well, such as the Interreg project SmartVil-
lages, involving the SMART digital transformation of villages in the Alpine space. This
project aimed to strengthen the potential of rural areas in the Alpine space through new
forms of community involvement, bringing together policymakers, academia, local busi-
nesses, and civil society in order to make rural regions more attractive for life and work [91].
Smarje was the first village in the territory to develop its own digitization strategy, which
led to the implementation of various solutions and initiatives in the region, such as the
installation of open wi-fi service in the village center and the implementation of differ-
ent digital solutions for wine producers, which helped to develop novel approaches and
techniques for Smart and sustainable agriculture in the region [92]. Another project in
which Smarje was a pilot area is the Interreg project CARPE DIGEM, which aims to de-
velop inclusive digital innovation ecosystems to address the present and future needs of
remote, rural regions in Europe. Developing digital innovation ecosystems enhances digital
transformation strategies in areas that are traditionally regarded as being outside of the
innovation and change-producing digital, economic, and social core of Europe [93].

Through the innovative solution described in this section, the authors illustrate the
complexity of a rural DIH operationalization, where the technical solutions development
and business model design respect the complexity of the rural context of the (digital)
ecosystem, and where the digital infrastructure, digital skills and access to funding are less
accessible and less structured when compared to their urban counterparts of Smart Cities.
In such ecosystems, the local rural DIHs provide possibilities for local businesses to use
innovative technological solutions to promote business models based on enhancing the
environmental and economic sustainability of existing traditional commercial activities.
Here, the contribution to the discourse on the primary research question, specifically how
rural DIHs connect environmental and economic sustainability in context of rural digital
solutions and influence the business model of rural entities, is evident. DIHs operating in
rural areas can provide decisive capacity in utilizing digital technology for the distribution
of opportunities and stable economic development. The case study presented here is
an example of how to apply economic sustainability while supporting environmental
sustainability in the special context of rural digital solutions for smaller rural business
entities, i.e., wine producers. The digital solution for wine information and traceability
for end-consumers is introduced as an upgrade to the SmartAgroGrape project, led by the
University of Ljubljana, Faculty for Electrical Engineering, and co-financed by the Ministry
of Agriculture, Forestry and Food to support rural development and farm-to-fork strategies.
The original solution, a vineyard monitoring system that consists of sensor infrastructure
(Libelium) to measure 9-12 weather and viticultural parameters, manage data aggregation
(ThingsBoard), interacts (via NB IoT) with the monitoring application, and alerts the
farmers in various scenarios of exceeding limit values, acts as a decision support system.
The sensor infrastructure is already collecting data in seven vineyards—five in Slovenia’s
coastal region and two in Slovenia’s Steiermark region. While the monitoring system is
used by the wine producers to enhance their existing core processes, the blockchain-based
application is intended for end-consumers of their products to examine and appreciate
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additional data collected and provide traceability of the products, thus involving more
stakeholders in the solution life cycle. As such, the digitalization efforts are paired with the
multidisciplinary methodology and non-hierarchical community building.

7.1. Technical Scenario

In this scenario, the sensor data are used for enhancing the trust of consumers in
the product as it provides traceability capacity, from grapevine growth to harvesting, to
barrel processing, and finally, bottling. In this chapter, we present an explanation of the
technical solution design, namely the sensor system, data collection method, and consumer
blockchain solution.

7.1.1. Sensor System and Telemetry Data

The general flow of data for this example starts with the collection of data for the
following parameters: soil volumetric water content, soil conductivity and soil temperature;
leaf wetness; oxygen content in soil; air temperature, air humidity and air pressure; solar
radiation; weather station for measuring rainfall, wind speed and wind direction. For
the measurement of viticultural parameters and managing data aggregation and data
communication, the professional Libelium Plug and Sense Smart Agriculture Xtreme is
chosen as the most suitable. The system is supplied by an internal rechargeable battery
with a capacity of 6600 mAh and solar cells (7 V-500 mA). The central unit of the sensor
system contains a microprocessor and various modules (e.g., networking module, SD card
module) and it is responsible for the aggregation of measured parameters and uploading
the data to the server. The Libelium device has six inputs to which different sensors can
be connected. Some sensors have the ability to measure multiple parameters. As there
are multiple sensors to choose from, multiple sensor configurations can be set up. For
the future, the data reported by the sensors will be the basis for the development of new
predictive models that will enhance the vineyard monitoring application.

7.1.2. Connectivity

A Libelium device with configuration that allows NB-IoT (Narrowband Internet of
Things) connectivity has been chosen due to the low energy consumption without the need
for additional gateways. Downside of this scheme is using a SIM card and with it the
monthly network operator fees. The communication architecture between the sensor system
and the server is the following: devices are connected to NB-IoT cell towers through which
telemetry data are sent to the ThingsBoard server, where they are stored. Communication
is bi-directional; when a Libelium device requests to receive settings from the server, the
server sends new sensor configuration to the Libelium device. The protocol used for packet
transfer is HTTP (Hypertext Transfer Protocol—HTTP /1.1 2021).

7.1.3. Thingsboard Platform

The data collection model is implemented on the Thingsboard platform, where sensor
platform data are stored and are available for further use via an application programming
interface (API). Thingsboard is an open-source platform used for device management, data
collection, visualization and processing. Thingsboard provides MQTT-, HTTP-, CoAP- and
LwM2M-based APIs and enables a server-side infrastructure for IoT applications. The data
pushed from devices can be visualized in real-time in an end-user dashboard. With rule
nodes in a rule engine and processed data, an alarm can be created to support the vine
producers’ processes.

7.1.4. Data Display in Decentralized Application

Upon winemakers’ requests, the data from sensors are collected from the Thingsboard
data collection platform and compiled according to the definition of the time period at the
beginning of the winegrowing cycle, followed by the harvest and cellar wine processing
period, and completed by the bottling process. The data sets are compiled in coherent
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timelines of sensor data, which are displayed in end-consumer decentralized application
(dApp), simple JavaScript and HTMLS5 script and hosted in the InterPlanetary File System
(IPFS) with data cryptographically sealed in a Smart contract. This Smart contract operates
as a data repository and can be implemented in several ways, corresponding to regional
winemakers’ requirements and technical capabilities. Either they can be saved on the public
blockchain (Ethereum), which requires no additional server or cloud infrastructure yet
involves fees for publishing the data, or they can be saved on a dedicated EVM instance
running in the consortium’s (winemakers and rural DIH) server or cloud infrastructure,
which does not involve any transaction fees, and also supports the future development of
distinctive new data and transaction scenarios.

7.2. User Scenario

In this next paragraph, the user scenarios of the actual technical solution are presented.
In the first instance, the winemaker’s input is only required at the step of deciding which
vineyard and wine cellar data period to publish for the specific wine bottle batch. When
publishing data for distinct wine bottle batches, the winemaker isolates selected sensor data
that are of particular interest to end-consumers, e.g., solar exposure of specific vineyard,
perception, or soil parameters by period, starting with the first day of the vine growing sea-
son and ending with the harvesting date. In line with the winemaking process, additional
barrel monitoring data are adjoined, thus contributing to data completeness in relation to
the wine production cycle from vine and grapes to bottling. The data are cryptographically
sealed, timestamped and published on selected blockchain-based repository solutions to
provide an incorruptible and immutable audit trail and a certificate with a QR code, and
a unique public URL for distinct batches of bottles is produced. In the next step, when
consuming the product, the QR code can be scanned or the URL can be typed into the
browser by the curious end-consumer. The web application reveals the additional informa-
tion about that specific batch of wine, including variety, regional relevance, etc. The chosen
parameter data from vineyards or wine cellars are presented in diagrams, overlapping with
comparable data from wine batches of other consortium members producing the same sort
of wine. An additional function to appease the end consumer is the CO, footprint estimate.

7.3. Stakeholder Engagement and Motivation

The wine sector has been associated with traditions related to territory and local pro-
duction methods, and with increased (global) competition, consumers favor high-quality
products and the sustainability of the processes, further emphasizing the uniqueness of
each bottle and its added value [94]. Via the presented solution, smaller winemakers, with
the help of rural DIHs, have a chance of adopting cutting-edge technology that provides
globally available reliability of information of regional relevance to the consumer [95].
The comparison of associated data allows for the absence of intermediaries, supports
environmental and economic sustainability of the region, has regional /wine region data
of relevance to the consumer, and showcases their already implemented sensor infras-
tructure. In order to thrive in a connected world, the burden of technical and business
development should not rely on individual business entities or winemakers; rather, it
should be a case of consortium building through often-imperfect dynamic and inclusive
processes. In this “cooperation approach” lies the source of motivation and the outlines
of mechanisms for implementing bottom-up-built, economically and socially sustainable
business models associated with the sociotechnical systems approach. Being part of the
(classic) consortia model through cooperating, by pursuing common objectives and sharing
data infrastructure, does not mean that members cannot compete and maximize their
economic gain. In this specific case, the business entities, small farmers and winemakers are
owners of the sensor infrastructure on their property, the equipment is co-financed through
SmartAgroGrape project, while the role of the (rural) DIH is over-the-top, auxiliary digital
solution development. Joint decentralized and distributed web infrastructure is established
in order to be robust, durable and simple-to-use, while defining the rules of engagement
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for the members of the consortium, allowing for adding new members or removing less
trustworthy actors through defined governance mechanisms (e.g., 2/3 majority vote).

There are various challenges regarding the trustworthiness of the system. To what de-
gree can the end-user trust the system and its information? How can we punish fraudulent
behavior? Can production process data be forged? Can origin certificates and labels sim-
ply be copied and printed elsewhere? Generally, we can distinguish between “upstream”,
which concerns sourcing and production activities and “downstream counterfeiting”, which
concerns distribution and retail activities [96]. Moreover, as in the majority of blockchain
projects, the sole technical aspect is worthless without accounting for motivation and end-
user requirements. While some trust-related challenges are addressed through innovative
technological means, such as the use of cryptography and timestamped immutable records
that would allow for the recognition of old data and factual errors, the most important
relate to business models and community building aspects. The propositions for avoiding
trust-related problems in this specific case study are:

e  Monitoring by the consortium is enabled on a vineyard monitoring application level
and end-consumer application level by enabling the comparability of data for the
same sort of wine and the regional proximity of winemakers. In case of fraudulent or
low-quality data, the consortium can initiate a governance mechanism for removing a
member from the consortium, hence restricting data publishing and retrieving.

e  Sunken costs of already installed vineyard monitoring infrastructure, which are rela-
tively high without co-financing, are a factor in the motivation to publish wine batch
data and share them with the end-users. Without this over-the-top application, wine-
makers would miss the opportunity to share success stories and provide added value
to their customers. The cost of publishing the accurate, automatically retrieved data
and printing correct labels is minimal if a winemaker has the aspiration to create
trustworthy local brands and the ambition to continue working with the consortium’s
digital solution.

e  Short supply chains and small-scale batches are the distinction of this specific use-case
that mitigate the traditional wine supply-chain integration problems [97]. The end
consumers and restaurant managers buy directly from the person or family who
cultivated the vines, harvested grapes, fermented the produce in barrels and bottled
the wine. It is a case of hyperlocality, as it is unlikely that products will be sold multiple
times or outside the wider region.

8. Discussion and Directions for Future Research

The sections that we cover in this paper, including rural policies, business models,
digital infrastructure and technology are currently seen as the most important for setting
up a rural DIH, but future research should not be limited to them. By this, we do not aim
to develop a complete guideline for rural DIHs; rather, we want to focus on the insight
gained from the conducted research and field work. Based on the literature review of rural
DIHs and the key elements that lead to their establishment and operation, at the same time
influencing rural entities and society, we provide a systematic summary of relevant sources,
summarized in Table 1.

By explaining the definition of rural DIHs, reviewing the possible forms they can take,
and exploring their operations and their digital maturity, supported by the presented case
study, a relation between rural businesses and communities, technological infrastructure
and competences, and policymakers can be observed. As presented in Chapter 1, their
applications are not easy; however, once established, they have a huge influence on over-
coming the digital rural-urban gap, enhancing the sustainable futures of local inhabitants,
and also fostering the resilience of rural communities.
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Table 1. List of rural DIH dimensions.

Dimension

Summarization

References

Digital
Innovation Hubs

Examination of the concept of rural DIHs by focusing on guidance for
setting up, development and design; conceptualization; typology.

[14,47,49,61,88]

Review of rural development policies and practices; institutional

Ex1s‘t1'ng support f(?r data écosystems; pollcy recommer}dat‘lons; IC?—enabled [30,41,42,51-53,62,63,85]
Policies process innovations; future solutions for territorial planning and
governance; policies for citizens’ initiatives.
Understanding of the social elements arising from digitalization and
Communities technology, in line with the economic an.d environmental re51.hence: [7,14,15,20,21,40,41,56]
conceptual frameworks; understanding of rural community
trajectories; directions for social development; social changes.
Rural Comparison to urban businesses, inequalities and disadvantages;
. impact of the local business’s location on its growth; entrepreneurial [10-12,16,71]
Businesses e . .
activities in rural tourism.
Development of rural business models using the advantages of new
Business technologies, consisting of: review, classifications, frameworks;
Models directions for creating balanced social, environmental, and economic [19,66-70,72,78-83]
value; sustainability requirements; model innovation;
economic efficiency.
Digital Skills Technical competence or literacy: types of skills, levels, usage of
and digital technologies; proper infrastructure; possibility for learning [7,61,85,88,89]
Competences and improvement.
Precision agriculture which affects the business processes by using
Technical timely and precise information leveraging different advanced
Solutions machine learning techniques; adoption of blockchain in the wine [50,76,77,94-97]

industry and its impact on the complex inter-organizational supply

chain systems SMEs are engaged in.

On the policy level, it can be witnessed that although rural areas and their businesses
differ from each other, certain similarities can be identified regarding policies related to
rural DIHs. They all suggest that rural DIHs should be established, providing services that
are based on local needs, and they should not be very specialized, so as to beat the service
provided to the general population. In the future, using rural DIHs should be considered
as a strategic priority and included in rural development policies, in order to ensure Smart
and sustainable transformations of rural areas.

The analysis of the business models behind a rural DIH proceeds by suggesting that
there is a lack of research on the business model development of rural businesses and digital
technology integration by rural businesses. The challenges that these enterprises face, for
instance, increased operational costs and difficulty recruiting skilled staff, are different
from those that businesses in urban areas are facing. Within the case study presented in this
papet, it can be seen that part of the business model is the importance of data sharing, which
adds additional value to the customer. This element is integral to customer relations as it
delivers the value proposition by providing a whole new brand experience that consumers
can receive when buying a product. Additional business value comes from the short supply
chains and small-scale batches, as well as from the new business model it offers, namely
the cooperative approach of joint production.

In the digital age, insufficient broadband infrastructure and service provision, as well
as insufficient digital skills, contribute to the challenges of business competences. The
establishment of rural DIHs can help local businesses by providing new technological
solutions, skills and competences, which add to the value proposition of their products.
Businesses themselves providing these technological solutions by would be very costly,
time consuming, and maybe even unaffordable. Technology-based innovative solutions
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help by supporting the growth of rural businesses as they allow access to new consumers
as well as reinforce the relationship with existing, local consumers.

The case study presented in this paper is heavily dependent on technology and digital
skills and competences, as well as having the right infrastructure in the rural areas and
overall stakeholders’ support. By utilizing advanced IoT technologies, a cost-efficient and
durable solution is provided to enable optimization, efficiency, productivity, biodiversity
protection and environmentally friendly—and above all—sustainable agricultural prac-
tices. The use of this platform represents human-centered digital transformation, with the
potential to be transferred as an example of a sustainable and scalable innovative business
model in a rural area.

From all of the above, we can conclude that a shift toward the use of digital tech-
nologies in traditional rural businesses is challenging. Having support from DIHs can
ease various challenges. However, as it has been demonstrated in Chapter 3, for digital
transformation to be successful in rural areas—and by success we mean the engagement
of rural communities via bottom-up, non-hierarchical approaches—the enhancement of
digital inclusion is key. This community engagement approach follows the concept of the
digital innovation ecosystem, which suggests addressing digitalization in rural areas via
the epistemic approach of considering various actors with different roles that interact in
mutual interdependence [50]. To underline this holistic methodological stance, we have
presented a case study through which we suggest that rural DIHs are an example of such
an approach, as they can support local businesses and residents as well as contribute
to decreasing the rural-urban gap. However, more research would be needed to better
understand the interconnections between the hubs and other aspects.

9. Conclusions

The advancement of rural development is something that is heavily dependent on
the design and development of policies and initiatives that will enable residents and
businesses to access the resources they need to drive innovation in their environments.
As is concluded in this paper, rural DIHs represent a good, sustainable strategy for rural
development, targeting rural businesses, their customers, and communities at the same
time, and addressing the challenges of digital exclusion. Their services provide support
on a regional level, where extensive, thorough investments on behalf of the region as a
whole are designed. This research builds on the detected disadvantages of technological
infrastructure, high costs, and weak user knowledge. Based on the paper’s findings
with the presented case study, rural DIHs can lead to sustainable rural development via:
(i) targeting sustainable economic factors by enhancing a specific business model, adjusted
to rural entities, providing a cost-efficient and durable solution that enables optimization,
productivity, and new possibilities for reaching out to new customers and the community
as a whole; (ii) the environmental aspect, by Smart use of data collected for efficient use
of resources and biodiversity protection; (iii) improving residents’ lives and allowing
social equality by providing technical infrastructure and competences. Rural DIHs should
therefore be seen as a key policy instrument model with great potential for the long-term
visions of rural areas, and they should therefore be made integral for the EU (rural) policies.
After all, 30.6% of the EU’s population lives in rural areas, and rural areas account for more
than 341 m ha, which represented 83% of the total EU area in 2018 [98], and missing these
areas out means leaving these communities behind.
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