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1 The Concept of Smart Villages

Rural areas often face a cycle of decline, with diminishing services and a lack of sustainable business
activities leading to depopulation and ageing populations. This results in lower business creation,
fewer jobs, and further migration to cities. The lack of infrastructure and services, such as healthcare,
education, and broadband, exacerbates the challenges faced by rural communities, making them less
appealing, especially to younger generations.

Depopulation is a significant issue in regions across Europe, and addressing this trend is crucial for
maintaining rural contributions to the economy, such as in food and energy production. Better public
policies and local development plans are needed to revitalize these areas.

Climate change disproportionately affects rural regions, with impacts like heatwaves, water scarcity,
and floods being more severe in specific areas. Rural communities, dependent on natural resources,
are particularly vulnerable and often lack the infrastructure to adapt. Strengthening rural resilience is
vital to addressing these vulnerabilities.

Moreover, rural areas face a "triple digital divide" in terms of broadband access, digital skills, and
technology adoption. Although new technologies could revitalize rural areas, the digital gap is
significant, especially for older populations. Public and private initiatives must focus on empowering
rural populations, promoting digital adoption, and enhancing the appeal of rural life in the digital
economy.

In the recent past, the concept of "Smart Villages," which differs from urban-centric smart city
initiatives, has emerged as a transformative and innovative approach aimed at revitalizing rural areas
across Europe. The unique challenges faced by rural communities are addressed using digital
technologies and innovative solutions in smart villages. These initiatives aim to improve the quality of
life, economic prosperity, and sustainability of rural communities, fostering inclusive and resilient local
ecosystems.

The Smart Village approach can be characterized as one that utilizes technology and innovation to
support rural development. It encompasses a holistic vision, integrating economic, social, and
environmental dimensions, with the goal of creating vibrant, sustainable, and inclusive rural
communities. This approach acknowledges the heterogeneous needs of rural areas and aims to
leverage digital technologies to enhance connectivity, augment public services, stimulate economic
growth, and guarantee environmental sustainability.

There is no universally accepted definition of what constitutes a "smart village," as the concept can
vary significantly from country to country based on local needs, resources, and priorities. Despite this
variability, the European context of smart villages generally encompasses several core dimensions.

B Smart Environment

Smart environment includes aspects related to using and managing water, air, soil and other public
goods or ecosystem services. Furthermore, it includes the production of energy. Sustainable
energy is crucial for any modern society. The transition from fossil fuels to renewable energy can
be a catalyst for development in other areas and economic growth, and it is essential for both
rural and urban communities. As energy production has a direct impact on ecosystems (e.g.
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mining, greenhouse gas emissions etc.), green energies and new technologies like machine
learning are seen as key in optimizing energy management.

Digital Technologies and Ecosystems

Digitalization forms the cornerstone of the Smart Village concept, emphasizing the integration of
digital technologies to transform and enhance rural life. The primary objective is to improve
connectivity and ensure that rural areas are not left behind in the digital age.

Digital platforms play a crucial role in this transformation. They facilitate the creation of new
economic opportunities by connecting local producers with broader markets, allowing for the sale
of goods and services far beyond the local community. Moreover, digital platforms enhance social
inclusion by providing access to essential services and information. This not only improves the
quality of life but also helps in retaining the population in rural areas by making them more
attractive places to live and work. It is important to recognize that the process of digitalization
should not be limited to the creation of technical infrastructure and services. It is also essential to
provide training to enable people to use these resources effectively. At the end, technology serves
as a means rather than an end.

Community

The concept of "community" has been central to sociology and anthropology but less prominent
in fields like rural development and digital transformation. Traditionally, communities were
defined by geographic boundaries, but modern discussions highlight the importance of social
relationships and shared goals. Communities are now seen as groups formed through cooperation
and a sense of belonging, rather than just physical location.

In the context of smart villages and cities, this understanding is crucial for sustainable
development. A community isn't just defined by geography but by relationships, interactions, and
shared interests, with multiple overlapping communities existing within the same area. The focus
on a community-centered approach is not only a new method but also a strategic choice aimed at
making development projects sustainable and socially just.

Social Innovations

Social innovation is a pivotal dimension of the Smart Village approach, focusing on developing new
strategies, concepts, ideas, and organizaltions that meet social needs and create new social
relationships or collaborations. It emphasizes improving the quality of life in rural areas by
addressing social challenges through innovative solutions that are often rooted in the community
itself. Social innovation also plays a role in addressing demographic challenges in rural areas.
Initiatives aimed at attracting and retaining young people, such as creating co-working spaces and
supporting local entrepreneurship, can revitalize rural communities.

Smart economy

This dimension covers the different sectors, including innovative technology-based approaches
like smart stores without personnel or socio-technical innovations from co-working to shared
factories.

In regards of rural economies, agriculture and tourism play a crucial role in many regions. Smart
tourisms can attract more visitors, create new business opportunities, and preserve cultural and
natural heritage. Another important aspect of smart tourism is the promotion of sustainable
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practices. Smart villages can implement strategies to manage tourist flows and minimize the
environmental impact of tourism. Community involvement and collaboration are crucial for the
success of smart tourism initiatives. Engaging residents in tourism planning and development
ensures that the benefits of tourism are widely distributed and that the local culture and traditions
are respected and preserved.

Technology has always driven structural change in agriculture. Smart technologies are applied in
all areas of food and fiber production. Examples are biosensors, sensors embedded in networks
(Internet-of-Things, blockchain), visual detection sensors, but also agricultural drones. These
technologies help increasing the efficiency of managing agricultural production through improved
or automated decision support in the context of e.g. pest control, irrigation, fertilization. These
technologies are used not only to increase the productivity of the production but also for a more
sustainable production. The use of sensors allows to reduce the use of water, fertilizers, plant
protection products among other things and therefore, the overall production of greenhouse
gases.

To conclude, smart villages cannot be understood as the rural version of smart cities. Smart Villages,
as outlined in the EU's 'Action for Smart Villages' launched in 2017, refer to rural communities taking
the initiative to address their challenges and seize new opportunities. The concept emphasizes using
digital technologies, but only when appropriate, rather than for the sake of following trends. Smart
Villages differ from Smart Cities by focusing on local communities and fostering cooperation between
various rural actors, municipalities, and sectors. They encourage grassroots approaches where local
people assess their resources and use the best available knowledge to develop solutions. To sum up,

B smart villages are about people

B smart means using digital technologies among others
B smart means thinking beyond the village itself

B smart means building new forms of cooperation

B smart means thinking for yourself.

Rather than isolated initiatives, the EU's Smart Villages strategy advocates for integrated approaches
that consider the unique strengths and needs of each rural area. This includes building alliances
between local stakeholders and employing both bottom-up and top-down strategies to achieve
sustainable results. Smart Villages focus more on empowering rural citizens than relying solely on
technological advances, differentiating them from the big-data-driven urban focus of Smart Cities.
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2 Competences

2.1 Competence Frameworks for Smart Villages

Among the different EU competence frameworks, five key competences have been identified as
central for the challenges arising with the realization of smart villages.

21.1 LifeComp

LifeComp is designed to foster a shared understanding of the key competence areas: personal, social,
and learning to learn. It is non-prescriptive, serving as a foundation for developing curricula and
learning activities. The framework aims to help individuals unlock their potential, manage their
emotions, thoughts, and behaviors, and lead meaningful lives. It encourages coping with complexity,
thriving as individuals, acting responsibly in society, and engaging in lifelong learning. LifeComp
outlines nine competences that can be developed through formal, informal, and non-formal
education.

21.2 EntreComp

This competency framework is designed to promote entrepreneurial skills and mindset. It consists of
15 competences organized into the three main areas 'ideas and opportunities', 'resources' and 'into
action'. The first area 'ldeas and Opportunities' focuses on creativity, vision, spotting opportunities,
ethical and sustainable thinking, and valuing ideas. 'Resources' includes mobilizing resources, financial
and economic literacy, self-awareness and self-efficacy, motivation and perseverance. The third area
'Into Action' covers taking the initiative, planning and management, coping with uncertainty, working
with others, and learning through experience.

21.3 DigComp

Various digital tools are being developed to enhance territorial development. Enterprises in this field
offer modern solutions to rural communities, such as interactive maps displaying demographics,
logistics, natural resources, existing enterprises, and environmental and economic indicators. They
also provide GIS technologies for spatial planning and digital databases. These tools can be utilized by
local authorities, businesses, clusters, and other stakeholders to improve and plan economic activities,
optimize the use of local resources (including natural and historical heritage), manage waste, and
strategically plan local development. The main challenge is to educate stakeholders on how to
effectively use these tools for economic growth and area development.

This competence also incorporates smart technologies and economic self-sufficiency and development
beyond agriculture. Since agriculture alone cannot sustain the labor market, non-agricultural activities
are being promoted for economic resilience. Smart technologies can help analyze economic potential
and serve as new economic activities. Special courses are proposed for various population groups, e.g.
for young people to find employment or start businesses or for elderly people to adapt to new
conditions and find occupations or additional income.
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Another competence focuses on the interaction through different digital technologies and learning to
appropriately use digital communication means. In addition, it is crucial to evaluate the credibility and
reliability of sources of data, information and digital content.

21.4 Green Competence

This competence is divided into two main areas namely embodying sustainability values and
envisioning sustainable futures. To envision sustainable futures by imagining and developing
alternative scenarios, and identifying steps to achieve a preferred, sustainable, and technologically
advanced future for the village, it is essential to realize that humans are part of nature and need to
respect the needs and rights of other species to restore and regenerate healthy ecosystems.

21.5 REDEAL

The REDEAL competency framework was developed in a project funded by the European Union. It
describes central competencies for adult learners for community learning facilitators and was
complemented by the “Core Skill Set” for community organizers. The framework identifies a set of
knowledge, skills, attitudes and values that are necessary for identifying community needs and
managing and mediating community interests and activities. Furthermore, it emphasizes the role of
community learning facilitators in creating supportive and engaging learning environments for adults.

2.1.6 Similarities and Differences between the Frameworks

The presented competency frameworks share several similarities highlighting their importance for
personal and community development. They all emphasize the significance of developing individuals
and communities. The frameworks aim to foster the skills and knowledge necessary to thrive in a
changing world. The promotion of lifelong learning through formal, informal and non-formal
educational pathways enables to continuously grow and adapt. Thereby they empower individuals and
communities and provide tools and strategies fiir people to actively shape their own development and
future. There also is a strong focus on engaging with the community and building relationships which
is crucial for achieving common goals and creating a supportive environment. One central element in
all frameworks is sustainability and the need to promote economic, social and environmental
sustainability.

Each framework has its own specific goals and methods, tailored to different aspects of personal,
social, economic, and environmental development. The competencies encompass personal and social
skills, digital proficiency, sustainable understanding, and community development. The target
audiences include local businesses and authorities, communities and individuals committed to
sustainable practices, and learning facilitators. Each competence framework has distinct goals:
developing learning activities, utilizing digital solutions to enhance economic activities, optimizing
resources and strategic planning in rural areas, raising ecological awareness and promoting sustainable
development, and creating supportive learning environments to foster community learning.

Building a bright future for rural communities through smart village education 5
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Tab. 1: Competences within the analyzed frameworks.

Competences LifeComp

Personal & Social Competences

Co-funded by
the European Union

EntreComp DigComp GreenComp REDEAL

Ethical & Sustainable Thinking

Financial & Economic Literacy

Initiating, Planning &

Management Skills

Effectively use digital tools

Incorporating smart technologies

Managing community needs &
interests

Creating supportive learning
environments
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3 Best practices

In the following process, every partner examined six examples of smart villages analysing their
activities as well as the role of the development of competences for the smart village management or
the communities of smart villages.

3.1 Best practices Bulgaria

Topics Covered by Best Practices

Environmental Protection: Sustainable practices and energy-efficient technologies.
Innovation in Production: Use of advanced machinery and automation.

Digitalization and Technology: Implementation of new technologies and digitization in
education and tourism.

Social Inclusion: Integration of marginalized groups through education and cultural activities.

Cultural Preservation: Digitization of historical and cultural resources.

Stakeholder Groups Involved
Public sector: Local government
Private sector: Entrepreneurs and SMEs
Education and training: School staff and students,

Society: marginalized communities (e.g., Roma), youth groups, cultural centers

Required Competencies
Technical skills for operating new machinery and digital technologies.
Organizational skills for managing projects and integrating new technologies.
Pedagogical competencies for integrating marginalized groups.

Competencies in cultural and historical preservation through digitization.

Available Competencies Prior to Activities
Basic technical and operational skills in production processes.
Pedagogical skills for educational staff.

General knowledge of community and business management.

Missing Competencies
Advanced technical skills for using innovative machines and technologies.
Competencies in digital and cultural preservation.
Skills in working with marginalized groups and fostering inclusion.

Project management for implementing large-scale technological changes.

Building a bright future for rural communities through smart village education 7
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Activities for Developing Competencies

Training Programs: Specific training provided for employees on operating new production
equipment (e.g., laser cutting machines).

Workshops: Organized to teach teachers how to work with marginalized groups.

Innovation Labs: Brainstorming sessions ("Kulturoton") for young people to develop creative
solutions to local challenges.

Digitization Workshops: For learning the processes of cultural and historical material
digitization.

3.2 Best practices Germany

Topics Covered by Best Practices
Mobility, digital infrastructure, and healthcare.
Community engagement through co-working spaces and digital platforms.
Data management, environmental protection, and sustainable living.

Training and skill development, particularly in digital literacy.

Stakeholder Groups Involved
Local residents, including youth and the elderly.
Local businesses, SMEs, and public administration.

Civil society and private sector organizations.

Required Competencies: **
Digital skills (e.g., internet use, data protection, media literacy).
Technical know-how (e.g., operating smart technologies, software skills).

Community engagement and participation methods.

Available Competencies Prior to Start
Basic subject-specific skills in urban planning, healthcare, and cultural knowledge.

Some existing technical and communication infrastructure.

Missing Competencies
Digital literacy and technical skills for operating new platforms.

Skills in open government, data management, and project management.

Activities for Developing Competencies
Training programs: Courses on digital literacy and software operations.

Workshops: Organized to improve technical and digital security skills.
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Capacity building: Programs for community leaders and digital ambassadors to promote
engagement.

3.3 Best practices Ireland

Topics Covered by Best Practices
Digital Innovation: Remote working, open data platforms, digital governance, and loT.
Sustainability: Renewable energy, organic farming, eco-friendly housing.

Community Engagement: Citizen participation, social innovation, public-private collaboration.

Stakeholder Groups Involved
Local residents (including youth and entrepreneurs).
Local authorities and businesses.

Technology companies and educational institutions.

Required Competencies
Digital literacy, data analysis, and software development.
Renewable energy management and sustainable agriculture.

Project management and community engagement.

Available Competencies Prior to Start

Basic digital infrastructure, entrepreneurial skills, and community leadership.

Missing Competencies
Advanced digital and technical skills (e.g., loT, renewable energy).

Skills for managing complex projects and data platforms.

Competency Development Activities

Training Programs: Tailored for digital skills, renewable energy management, and software
development.

Workshops: Focused on improving technological literacy and innovation.

Collaboration: Engagement with public-private sectors and educational institutions for skill-
building.

3.4 Best practices Italy

Topics covered by Best Practices
Sustainable economy and tourism

Energy management and renewable energy

Building a bright future for rural communities through smart village education 9
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Waste recovery and biomass production
Socio-educational services (libraries, nursery schools)
Outdoor education, sports, and cultural activities
Intergenerational cooperation
Digitalization, mobility, health, and energy services

Capacity building and creation of community cooperatives

Stakeholder groups involved
Public sector: municipal administrations

Private sector: Entrepreneurs and future businesses, cooperatives (e.g., community
cooperatives)

Education and training: educational institutions like libraries, nurseries, music schools

Society: Private house owners, tourists, families, youth, older generations (in
intergenerational projects

Required Competencies
General competencies
— Motivation, perseverance, and initiative-taking
— Valuing sustainability (Green Comp Framework)
— Collaboration, empathy, and political agency

Specific competencies

Digital skills (interacting through technology)

Economic and financial literacy

Problem-solving and futures literacy

Legal expertise, environmental sustainability, and social innovation

Available Competencies Prior to Start
Motivation and perseverance
Empathy, collaboration, and political agency

Spotting opportunities and group engagement

Missing competencies
Futures literacy
Financial and economic literacy
Critical thinking
Problem-solving

Digital skills for new technologies

10 Building a bright future for rural communities through smart village education
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Activities for Developing Competencies

Participatory projects for learning sustainable practices on the job ("learning by doing") and
for creating an awareness for co-design, digitalisation, support for social innovation

Training programs: Courses on the use of technology and software programs

3.5 Best practices Ukraine

Topics covered by Best Practices

Digitalization and GIS technologies for optimizing community activities (e.g., in tourism,
water, and energy management)

Ecology and environment (e.g., energy efficiency, renewable energy, smart ecology)
Education and vocational guidance, particularly for youth

Waste management and recycling (e.g., Greenbin.app)

Social cohesion, safety, and public services (e.g., video surveillance, fire protection systems)
Agricultural innovation (e.g., greenhouses and modern agricultural technologies)

Tourism and cultural valorization of rural areas

Stakeholder Groups Involved
Public sector: Local governments (municipalities, district councils)

Private sector: Private investors, local businesses, and cooperatives, Non-profit organizations
and international partners (e.g., Esri Ukraine, Odessa National Academy)

Education and training: Youth and educational institutions (e.g., schools)

Society: Active working population and elderly people, community members (families,
tourists, residents)

Required Competencies
Technical competencies
— GIS technologies for spatial planning and data collection
— Energy efficiency and renewable energy management
— Digital literacy for using software and mobile apps
— Agriculture and food technologies
— Civil protection and emergency management (e.g., mine safety)
Social and organizational competencies
— Communication and stakeholder engagement
— Project management and cooperation across various groups

— Understanding of community needs and participatory processes

Building a bright future for rural communities through smart village education 1
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— - Cultural and environmental sustainability

Available Competencies Prior to Start
Base knowledge of GIS and energy efficiency
Historical, ecological, and biological knowledge (in Borodynska SMART community)
Pedagogical and multimedia skills (for educational projects)

Some agricultural and medical knowledge in certain projects

Missing Competencies
Advanced GIS technologies for community planning
Skills related to smart methodologies in ecology, tourism, and historical research
Practical first aid training and innovative cultivation technologies
Computer literacy, particularly among elderly and displaced people

Civil protection and emergency behavior knowledge

Activities for Developing Competencies
Training programs: software operations, managing technologies, first aid

These activities illustrate how smart villages focus on building digital, environmental, and
social competencies while addressing gaps in technical knowledge and community
engagement.

12 Building a bright future for rural communities through smart village education
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4

Competences displayed in Best-Practices

Throughout the analysis of different best-practices in each partner country, the five central

competence frameworks have been mapped onto community-based practical examples to define a set

of competences necessary for the successful realization of smart villages.

41 Competences displayed in Bulgarian Best-Practices

Through the process of Case studies research and focus group interviews, we could provide the
following list of essential competencies for rural communities:

Social and cultural competencies: including cultural preservation through event calendars,
organization of festivals, attractive promotion of the rural area, collaborative platforms for local
entrepreneurs etc.

Digital and technological competencies: Develop basic computer skills in rural community
inhabitants (internet browsing, social media use, mobile applications, e-commerce platforms).
Digitization of healthcare services (electronical prescriptions, data for patients and online
consultations in small rural areas)

Sustainability competencies: Understanding sustainable practices to manage local resources
efficiently and equitably. Installation and use of renewable energy systems like solar panels, wind
turbines...

Innovation in production process: for example, operation with higher-end production machines
and computerized processes

Innovation in Agriculture and farming: Ability to use drones, GPS or other technologies for
monitoring. Skills to measure the soil, to forecast the weather or other activities that are extremely
important for the production.

4.2 Competences displayed in German Best-Practices

1.

Identifying learning and development needs

Knowledge: Understanding of conscious vs. unconscious learning needs, community context,
and participation barriers

Skills: Interpersonal communication, interviewing techniques, stakeholder involvement
Attitudes: Active listening, critical thinking, open-mindedness
Empowering the community

Knowledge: Factors influencing participation, lifelong learning challenges, approaches to
tackle barriers

Skills: Identifying root causes, empowering people for action, planning interventions

Attitudes: Reflexive mindset, inclusivity, positive attitude towards complexity

Building a bright future for rural communities through smart village education 13
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3. Communication and stakeholder management
Knowledge: Communication barriers, factors undermining effective partnerships
Skills: Public speaking, role clarification, negotiation
Attitudes: Precision in communication, openness to feedback

4. Design, planning, and implementation of learning opportunities
Knowledge: Adult learning theories, forms of learning, evaluation methods
Skills: Stimulating learner autonomy, using participative evaluation, interpreting evidence
Attitudes: Not explicitly mentioned in the text

5. Building Relationships
Knowledge: Community familiarity, meeting planning
Skills: Cultural competence, communication (verbal and written), outreach

Attitudes: Active listening, trust-building, empathy

4.3 Competences displayed in Irish Best-Practices

The most important competencies extracted from the case studies and validated via focus groups
include:

1. Digital Literacy: Essential for navigating and utilizing digital tools and platforms effectively. This
competency is crucial for engaging with smart technologies and participating in digital initiatives.

2. Project Management: Involves planning, executing, and managing projects efficiently. Effective
project management ensures that smart village initiatives are well-coordinated and meet their
goals.

3. Community Engagement: Strong communication and collaboration skills are needed to involve
local communities in smart initiatives. This competency ensures that projects reflect community
needs and foster active participation.

4. Innovation and Problem-Solving: The ability to develop creative solutions to local challenges. This
competency is vital for tailoring smart solutions to specific rural issues and driving technological
advancement.

5. Sustainability Expertise: Knowledge of sustainable practices and how to incorporate them into
village infrastructure. This competency supports environmental goals and promotes long-term
viability.

6. Technical Skills: Expertise in areas such as IT infrastructure, smart grid technology, and data
analysis. This competency is necessary for implementing and maintaining advanced technological
solutions.

7. Leadership and Vision: Strong leadership is needed to guide smart village initiatives and align
stakeholders with a shared vision. This competency helps in driving long-term development and
achieving project goals.

14 Building a bright future for rural communities through smart village education
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8.

10.

Policy and Regulatory Knowledge: Understanding local and national policies and regulations. This
competency is essential for navigating legal aspects and ensuring compliance in smart village
projects.

Funding and Financial Management: Skills in securing and managing funding. This competency is
critical for sustaining smart village projects and ensuring financial stability.

Cultural Sensitivity: Awareness and respect for local culture and traditions. This competency
ensures that smart solutions are appropriate for and embraced by the community, enhancing
project acceptance and success.

4.4 Competences displayed in Italian Best-Practices

1.

EVALUATING DATA, information and digital content to analyse, compare and critically evaluate
the credibility and reliability of sources of data, information and digital content. To analyse,
interpret and critically evaluate the data, information and digital content. (DIG FRAMEWORK)

POLITICAL AGENCY is the capacity to positively influence the collective future, by mobilising those
at political level to take action for change. Political agency requires the capacity to analyse the
context, spot possible avenues to move the sustainability agenda forward, and identify key
stakeholders that can be brought on board to help achieve sustainability. (GREEN FRAMEWORK)

COLLECTIVE ACTION: coordination, collaboration and cooperation among peers- (GREEN
FRAMEWORK)

COLLABORATION engagement in group activity and teamwork acknowledging and respecting
others), (LIFE Framework and DIG FRAMEWORK)

COMMUNICATION use of relevant communication strategies, domain specific codes and tools,
depending on the context and the content- LIFE Framework

4.5 Competence displayed in Ukrainian Best-Practices

The most important competencies extracted from case study, relevant to the task Entrepreneurship

and validated by the focus group at the meeting held on the 14th of June 2024 belongs to two areas:

Local resources: Valorization of local natural, historical, economic, and demographic resources

SMART technologies for resources management, processes automatization, data analysis

Implementation of ecological technologies, renewable energy resources, rational use of natural
resources

Operation of SMART buildings
IT technology for collecting historical data
SMART technologies in ecological education

Methodology for SMART settlement development with the application of spatial panning

Building a bright future for rural communities through smart village education 15
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Diversification: SMART technologies for the diversification of economic activities in rural area

SMART technologies for the identification of potentially successful entrepreneurship activities in
rural areas

Social impact of entrepreneurship activity in rural area

SMART technologies for the development of tourism and valorization of historical heritage
Prerequisites and implementation of the LEADER programme

Innovative activities: their development in rural area, State support, potential impact
Project development

Business planning

Communication tools

16
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5 Findings

5.1 Findings: Essential competencies for rural communities
List of Competences for Smart Villages

1. Digital Literacy: Interacting through digital technologies, evaluating data, information, and digital
content, developing digital content

2. Community Engagement: Empowering the community, communication and stakeholder
management, building relationships

3. Entrepreneurship: Valorization of local resources, smart (digital?) technologies for economic
diversification

4. Sustainability Knowledge: Embodying sustainability values, resource optimization

5. Innovation Capacity: Envisioning sustainable futures, application of foresight methods

Differences Between Countries
Bulgaria highlights self-reliance, adaptability, and outdoor skills alongside digital literacy.

Germany stresses community empowerment and lifelong learning, with a strong focus on social
change and stakeholder management.

Ireland emphasizes digital skills for communication and content creation. Furthermore, it highlights
the importance of project management skills and sustainability expertise.

Italy focuses on sustainability and future literacy. Furthermore, it highlights the role of political agency
and collective action and the importance of aligning smart village initiatives with broader sustainability
goals.

Ukraine prioritizes the valorization of local resources and the use of smart technologies for economic
development.

These differences reflect each country's specific context and challenges in rural development.

Most Important Competences

Digital Literacy and Community Engagement are the most frequently mentioned competencies across
different countries. Digital literacy is crucial for integrating smart technologies, while community
engagement ensures that smart village initiatives are rooted in local needs and cultural context.

Reflections on the identification of skills

Contextual adaptation is highly relevant when identifying key skills. While digital literacy and
community engagement are universally important, the specific needs of each region—like
sustainability in Italy or resource valorization in Ukraine—must shape the competency framework. It
is also crucial to consider the integration of local knowledge with technological innovations. Lastly,
continuous capacity building through education and training is essential to ensure that local
communities can effectively implement and sustain Smart Village initiatives.
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5.2 Findings: Capacity development

Most Important Stakeholder Groups

Unsurprisingly, local communities like youth, elderly, working people can be considered the most
important stakeholder group. Depending on the context, vulnerable groups were also addressed by
the activities in the best practice examples, like Roma in Bulgaria or displaced people in the Ukraine.
Smart solutions can play an important role in aiding those members of society in need. Especially in
the case of the Ukraine where immediate action is required to prevent harm, smart solutions can be
one answer for establishing or rebuilding services and assistance.

The second relevant stakeholder group is municipalities and local governments. Their task is to provide
the most basic services. Local governments directly interact with local communities mediating
interests and developing and implementing smart solutions.

The private sector plays a crucial role as a service provider. Businesses or cooperatives contribute to
implementing smart solutions. They can be contracted by (a local) government or provide a service to
groups or individuals. Groups or individuals can also organize themselves in e.g. cooperatives and
ensure the service provision for themselves.

In cases where capacity development played a role, schools and libraries or other educational
institutions are also relevant stakeholders.
Capacities or Competences Already Present

B Basic digital skills: Communities had prior knowledge of using mobile devices and computers, as
well as basic GIS technologies

B Pedagogical and multimedia skills: Teachers were skilled in traditional pedagogical methods and
using basic multimedia tools

B Agriculture and energy management: Local populations possessed skills related to sheep
breeding, winemaking, and some knowledge of energy efficiency

B Collaboration and political agency: Many initiatives were built on strong community engagement
and collaboration

Missing Skills Identified

B Advanced digital and GIS skills: More advanced GIS technologies for spatial planning and
digitalization in areas like tourism and ecology were lacking.

B Critical thinking and futures literacy: Several initiatives identified a lack of critical thinking and the
ability to forecast future needs.

B First aid and civil protection knowledge: Communities lacked skills in civil protection and
emergency response, especially in areas with high risks.

B Intergenerational skills: There were gaps in fostering collaboration between older and younger
generations, particularly in decision-making processes.
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Activities for Skill Development

B IT literacy training for teachers and community members: Teachers in nursery schools received
IT training, and communities were engaged in digital education programs.

B Peer-to-peer learning and generational exchanges: Initiatives like Generazione T helped younger
people collaborate with older generations through mentoring and shared skills.

B Agricultural technology training: Projects in agriculture, like greenhouse installation and food
technology development, included skill development for the community in modern farming
techniques.

B First aid training: Some initiatives, like the safety center in Mena community, provided first aid
and civil protection training to enhance community preparedness.

5.3 Conclusion: Training needs

While many skills were addressed, there are some areas where training activities did not fully cover
the required competencies. Futures literacy and problem-solving was identified as crucial. However,
there was little evidence of dedicated training to develop futures literacy or problem-solving skills.
Other training needs relate to technologies or technical skills. For example, advanced GIS technologies.
While some basic training occurred, there is a noted gap in advanced GIS skills, especially for spatial
planning and smart village optimization. Also, blockchain technology was required to understand in
projects like Greenbin.app. Expert knowledge on technology or technics can be provided in specific
trainings. The collaboration of ESRI is one example how technology providers are involved or can be
included in capacity development of the users. Soft skills for smart villages are however also required
and more difficult to develop. Moreover, as many case studies lack the awareness for the role of
capacities and competences for the success of smart village strategies, it is assumed that community
engagement, sustainability knowledge, and innovation capacity are at least or even more important
due to their more general nature.

For smart solutions to work, not only the technology needs to be ready and working. It also requires
social acceptance (e.g. data security), organizational capacities for a successful implementation within
the existing legal framework (see Bruno et al. 2020). Therefore, capacity development for smart
villages should include

B awareness raising for the technological, social, organizational and legal readiness level as
dimensions for success,

B awareness raising for social and environmental issues that can be addressed through smart
solutions,

B basic knowledge about the concept of smart solutions (e.g. technologies like blockchain, but also
social innovations like cooperatives)

B organizational skills regarding organizing communities and successfully implementing projects.
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