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RURACTIVE Glossary

. Sy S U OlbdalNdmEnéintties, including specific groups at risk of exclusion, that will benefit from
the solutions developed by the RIEs.

Crosscutting priorities:cutting-edge factors at the basis of rural sustainable transition, including
Climate change adaptaticemd mitigation, Biodiversity, Social justice and inclusion.

58y Y2 dadz2roré gilot &reas, in 7 EU, 2 Associated Countries and Switzerland where the RIEs will
be established. RURACTIVE Dynamosdd@thern Ostrobothnia, Fl, PP: UOULU: Biburgeriand,

AT, PPs: BAB, WAB;-D®utacion Zamora, ES, PPs: DZ, CARFINpBH-East Scotland, UK PP: GBIZ,
JHI; DPAndalucia, ES, PP: BALAM:; Ddyjori, GR, PP: EMZ:-Bdkarpattya, UA, PP: FORZA,Eid@stra
Valley, IT, PP: BF; {X%dar, HR, PPs: URBAD; D10Abruzzo, IT, PP: BORGHI, f3dtland, SE, PPs:

RG, UU; DXZ6rbel, CH, PP: BFH.

DNRdzLJA |G NR&A]l 2F &20Al t Sakéhdldms at2isk oflextiBsionlnidtE NN
factors like physical disabilities, age, ethnic origins, iclg believes and other intersecting aspects.
Historically, these groups have been underrepresented and largely excluded from decéadiorg
processes, especially in rural areas. These groups encompass, but are not limited to: 1) Young People
(aged 1829years); 2) Older people over the age of &b (varying based on national or local retirement

age criteria); 3) People with lorigrm physical, mental, intellectual disabilities, or sensory
impairments; 4) Migrants, and individuals belonging to linguigtibnic, and religious minorities; 5)
Longterm unemployed: individuals who have been jobless and actively seeking employment for at
least a year; 6) LGBTQIA+ community (lesbian, gay, bisexual, transgender, queer or questioning,
intersex, asexual and moreabed on sexual orientation or gender identity).

L Yy 2 @khe grotess of developing new solutions or applying them in a new context, that has a
significant positive impact in transforming established practices, products, processes, actions, models
of governance, decision making practices, and initiatives, while generating added value for rural
communities and better responding to their needs.

[ 20F £ | Oa 2 yhe dotumght (D€ 4.2) detdiling the strategic vision of each Dynamo to be
implemented in their territories, including the solutions that have beerdeweloped in WP4 with the

RIE stakeholders, their feasibility, financing and the challenges they respond to. The LAP will be the first
step towards the implementation of solutions.

[ 201 f I 2 YYdzy A Giddividudld dr grBuNg (drdarizétioné or informal collectives) who
possess digital competences and the attitude of changemakers, that will be trained during-the co
development phase, to be then able to train local commusiteound digital skills.

o
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[ 201 f ¢ &1A gioapNdDlected staRahdiders that are most actively involved in the RIE,
consisting of stakeholders that have specific expertise or interest in one or more RDD or that can
benefit the most from the pr@ct cedevelopment activities.

wdzNJ f Ly y2@dl a2 yomtninies fpepder places hnd prattices that share interests in
2yS 2NJ Y2NB &ALISOAFTAO w5534 G2 0S SadlofAakKSR Ay

wdzNJ} £  5S @St 2 LIYSySet ob diilie® Shdi guide wiah development. They include
Sustainable multimodal mobility; Energy transition and climate neutrality; Sustainable agrifood
systems and ecosystem management; Natbesed and cultural tourism; Culture and cultural
innovation;Local services, health and wellbeing.

{ 2t dzo plata lpa¥ed established practices, products, processes, actions, models of governance,
decision making practices, initiatives, policies and plans made up by one or a combination of various
forms of innovdions that drive rural communities towards a sustainability transformation.

* Authors and RURACTIVE partners agreed on the change from comtednéyg defined in the Grant
Agreement, to place based solutions to encompass a greater number of solutiomsighé not be
developed entirely or solely by local communities while retaining strong features of participation.

{ G 1 S KahingitBtNA organization, group or individual that has some interest or impact in one
or more of the RDDs of the project, either as possible contributors to thdegelopment and
implementation of solutions, or as a beneficiary of such solutions.

1’(‘3
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l. Executive Summary

Thisreport presents themethodology of the monitoring framework developed for the RURACTIVE
project. It details the creation of a comprehensive set of Key Performance Indicators (KPIs) and Early
Warning Indicators (EWIs), collectively referred to as Key Rural Empowerment Irsl{¢dRe&|s). These
indicators, grounded in the conceptual approach from Task 2.1, serve to assess the impact of the
LINE 2S00 Qa AYUGSNBSYyiGA2ya GKNRAAK2dzG Ada AYLI SYS\

Firstly, the report outlines an idepth needs assessment of the Dynamos, offeringractired
diagnosis that informs the most effective empowering actions to address identified challenges. The
procedure developed over the months for the selection of the most appropriate indicators for the
project and specifically for each Dynamo is ex@di Likewise, the complexity found in the search for
data for these KREIls is addressed, describing the sources from waiahare obtained and
appropriately translated to obtain the required information.

Additionally, the report includes a descriptior the monitoring programme, designed to generate
guantifiable evidence of how innovation, local resources, grassroots initiatives, creativity, and social
inclusion contribute to the transformation of rural areas. The data collected through this programme
will be integrated into the RURACTIVE Digital Hub (RDH) and serve as a foundation for tracking the
LINE 2 S Otér impdctzdgv@loped in upcoming tasks included in WP6.

The final section describes the process of defining and applying the KiRiBkg, with additional
contextual indicators, to establish the baseline for each Dynamo. This baseline represents the initial
state of the territories, providing a critical reference point against which future progress will be
evaluated. By systematicallyhalysing both qualitative and quantitative data, the report ensures a
O2YLINBKSYyaA@dS dzyRSNRGIYRAY3I 2F GKS 5eylyYz2aQ
aspects related to tourism, employment or connections, as well as an analysis of the cutratibsi

of the municipality in terms foclimate changenitigation and adaptation

w

Task 5.1 plays a central role in RURACTIVE project by establishing a structured monitoring programme
and impact assessment framework. The contributions of this Deliveratdaeio multiple other WPs,
SyadzZNAy3a (GKIG GKS LINRP2SO0Qa 202S0GAGBSa FNB aeai
This document defines the KREIs that will help assess how training and cdypdldityg activities
under WP3 enhance local community capabiliti€se monitoring data from WR3ask 5.3)vill guide
2t 0Qa UNIYAYAY3I SFFSOUAQPSYySaa |aaSaayvySyidsz SyadN
innovationdriven development. Similarlyfask 5.1and WP4 Ccdevelopment of Solutions in Rural
Innovaion Ecosystemdiave beerrunning in parallelprovidingthe formera baseline assessment for
each Dynamo territory, offering critical insights into social, environmental, tourism, climate change,
employments and more conditions. THiasinformed2 t n @-&reafibn of Local Action Plans (LAPS).
The monitoring framework developed in this Deliverable will allow WP4 to track the effectiveness of
co-developed solutions and enable necessary-teitn adjustments to maximize impact.

)
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Adaptative Monitoring Tool thtawill be developed in WP6, will rely on the data structure established
in this deliverable, which defines a periodic data collection structured in different categories, which
gives meaning to the data in a qualitative and quantitative way.

The outcomes otained from T5.laretwofold - a list of 13 Key Rural Empowerment Indicator (KREI)

and a series of Baselines providing information on the Dynamos. The final list of KREI was developed
after analysing a large number of indicators (936) coming from prelyiadentified and reliable
sources,then selecting and filtering them to an intermediate list 72 indicatorsaccording to the

w!l w!l/ ¢L+9Qa LiaE attnéély obtaining tHé raostdelevant indicatoepplying the
RACER methodology Baselineper Dynamo has been developed,opiding information on the
Dynamoandallowing for comparison and analysis of the state of the art of the Dynamo across different
categories or impacts, including indicators of economic, social, environmentaiidtndal relevance

In summary, this document describes the work carried out in the analysis and selection of Key
indicators for monitoring the solutions implemented in WP4. D5.1 acting as a backbone for WPs of
RURACTIVE, ensuring that action implementedughout the project, capacitpuilding efforts in

WP3, and digital innovations in WP6 are effectively monitored, evaluated and improved. The insights
generated from WP5 will be crucial for policy recommendations (WP7) anetéomgsustainability
plannild > NBAYF2NOAY 3 w! w!/ ¢L+9Qa& AYLI OO 2y NIzNJI f§
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2. Il ntroducti on

Deliverable D5.1 is the outcome of Task T5.1, dedicated to establishing a comprehensive monitoring
programme for theRURACTIMioject. This deliverable lays the groundwork for assgs the initial
conditions of the project's regions through an extensive set of indicators. These indicators,
meticulously selected from diverse sources and references detailed in Section 3.2, provide a
multidimensional perspective on the social, cultyratonomic, and environmental aspects of the
targeted areas.

As a graphical abstradgigurel shows thewhole process when a Dynamo gets to tRe&IRACTIVE
Ecosystenandthe Adaptive Monitoring Programme is apgal. First,a complete baselines developed
describngli K S 5 @& ghirevitaiation based on thesaluesof the indicators Thisnodularbaseline
includes an extensive list of available indicators, but adapts to the spegiiititions of the Dynamo
being analysedwith the collected informatiora Dynamo situation diagnosiselaborated helpgng to
identify the challenges and define the possible solus that willbe later used in the Local Action Plan
(LAP) defined in WP4Next step is toihe tunethe list of indicators or even include new specific
indicators adapted to the solutions, amdentify which will be the early warning indicataiiEWI) The
Monitoring Toolmanages data collection aqutocessingsupporingthe periodic reportingon the LAP
evolutionl YR 5@yl Y2Qa O2yliAydzzdza O2yadzZ Gl A2y ao

@ DYNAMO
DYNAMO BASELINE / SITUATION

s g DIAGNOSIS
@) COMPLETE
L MODULAR
KREI LIST
> LAP
PERIODIC
CONTINUOUS REPORT
CONSULTATION
v
MONITORING KREI LIST
TOOL REFINATION

A

’ ,, [EWI
" Mn ~/\ \\DEFINITION
Figurel: Dyramos' monitoring and assessment process.

S5podmM 58YyIFY2480Q . FAStAYS YR a2y Ad2NAYy 3 t NAG RIRACIVES



The process of defining the monitoring programme involved a rigorous analysis of a large number of
potential indicators. Initially, an extensive list of indicators was compiled, covering various aspects of
the project regions. These indicators were then filtered and refined, with an emphasis on selecting
GK2aS Yz2ald NBt{SOryld YR NBLINBaASYGlFrGABS F2N GKS
consultations with each Dynamo, ensuring that the chosehcators aligned with the Challenges
identified in Work Package 4 (WP4). As a result, a total 8firidicators were selected, categorized

into different thematic areas that reflect the transversal priorities of each Dynamao.

The selected indicators have been grouped itite following primary categoriespr CrossCutting
Priorities (CCPgach addressing critical dimensions of tHéRRCTIVgroject:

1 Social Justice and Inclusioithis category includes indicators that assess digital connectivity,
road infrastructure, tourism activities, employment trends, and political engagement within
each Dynamo. By considering regional disparities and guadical contexts, this section
provides an insightful overview of the existing social structures.

1 Climate Change Mitigation and Adaptatiomndicators under this category focus on evaluating
climaterelated challenges and the resilience capacity of each region. These include
environmentd factors and adaptive strategies.

1 Biodiversity. This section delves into the state of fauna and flora within each Dynaime
importance of biodiversity monitoring is underscored, ensuring that future updates integrate
more comprehensive datasets.

Thelast part of this deliverablédSection5) and the Dynamos anneXnex D Crosscutting Priorities

Data) are¥ 2 OdzA SR 2y RSSLJ Iyl feaAra FyR @FtftARIFIGAZY 2
LINBf AYAYFNE RAIF3Iy2aAiAa |4 RAFFSNBY(GI RAYSyarAzya:
analysed from differenperspectives: aceding to the RDDs; focusing on the crassting priorities;

or considering theLongTerm Vision forEU Rural AreasL(TVRA4 areas of actior{AoA)(1). The
procedure allows not only to get a baseline, but also to enrich the diagnosis of the current situation,
considering reference values at regional, national and European level, helping to position the Dynamo
situation according to those reference vatu®atahave been represented in the most optimal way,

using mapschartsor diagramsaccording taheir characteristics

For each Dynamo, an Overall Description has been provided, offering an introductory overview that
includes administrative context and detailed description of the municipalities that form each
Dynamo. This section establishes a foundational understanding of the regional framework before
assessing the specific indicators.

The selected indicators provide a crucial baseline assessmdm cégions before the implementation
of solutions developed by th&QURACTIVIproject. By establishing this reference point, future
evaluations will be able to measure the impact and effectiveness of interventions.

Moreover, throughout the document, certaimdicators have been identified as Early Warning

Indicators (EWISs), which serve as critical signals for emerging challenges. These indicators, detailed in
o
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SectionO, provide timely insights into potential social, economic, or environmental issues that may
require proactive intervention.

D5.1 provids a structured and datariven approach to rgional monitoring. By establishing a robust
framework of indicators, this document ensures that the projectwellequipped to assess initial

conditions, track prgress, and anticipate challenges, therdbgtering more effective and sustainable
solutionsfor the targeted rural regions.

%
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3. Met hods and 1 ndicat
devel op the Dynamoso

This task has developed an integrated evaluation procedure to measure the baseline ohtmed3y
territory. ! Wo | gefSré th ghSNablished reference point initial state against which something

is measured or comparedTherefore,the baseline is the known starting situati@gainst which to
evaluate theresultsof the actions or interventions that will be carried outhis baeline will then be

used as a reference information to assess and evaluate the impacts related with the implementation
of the Local Action Plans, developed and implemented in WP4 and&gpéctivdy. More specifically,

this task has defined a wide rangeinflicators related to different impact categories and associated
technical methodology and tools to measure thetime so called Key Rural Empowerment Indicators
(KREI). This task has contribufe@ (1 KS RS@St2LIYSyd | aY220K RAL3AY
art, based on this first framework of KREIs.

The process followed to define the K&Rfeported in this deliverable comprisdssteps (see€igure2 and

following subsectiong: firstly, the theoretical framework for KREIs has been established regarding
LTVRAreas of Action and its links to RURACTIVE RDDs. Secondly, the impact domains related to the
framework have been defined and several sets of indicators for its measurement have been selected
and analysed. Thirdly, KREIs have been prioritizeRWRACTIVEENnowledge Partners using RACER
(Relevant, AcceptedCredible, Easy, Robustethodologyas explained isection3.3, in order toselect

the most suitable ones. Anithally, KREIs have been considered according to eroigg priorities.
Changes on VR Areas of Actiowere alsaconsidered as possibleesult of the impacts measured by

some of the selected KRElIs.

A combinedop-down and bottomup approach was usdd the proces®f KREI definitionTopdown
approach was useful for idenyihg the key categories that should be taken into account, while the
bottom-up strategy was used téind a set ofsuitable indicators fitting into the previoustiefined key
categories.

KREI Definition KREI

Prioritisation

Framework Impact Definition

Establishment

L. TVR Areas of
Action

uRDDs

WRACER
Methodology

. TRV Areas of
Action

wCrossCutting

Priorities

windicators
Analysis

wmpact

Domains

Figure2: Process for KREI framework definition.

o
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3.1 Framework Establishment

The starting point of KREIs definition was the selection done during proposal stage based on previous
related projects, regulationand tailormade proceduresThis initial selection was used for developing

the initial state of the arwhile developing the project proposal and then finged once the project
began. Main information sources in thisstage vere the LTVR Areas of Actiand the Rural
Development Drivers

3.1.1 Long-Term Vision for Rural Areas and Its Four Areas of Action
In 2021the European CommissiotievelopedThe longd SNY @A aA 2y T2 NI)iEksS 9! Q
LTVRRas aninitiative to develop a common European vision for 20f8e documenidentifies four
areas of action (AoAhamely Stronger, Connected, Resilient and Prosperters shared goaland six
crosscutting actionsaddressing issuesfecting various themes and sectors covenedhe LTVR.

Focussing on théour AoAdefinitions a series okeywords or key concepisere proposedcovering
main subtopics, as follows:

1 Stronger rural areasRural areas should be home tempowered and wbrant local
communities Enabling botlivomen and men to take active part in policy and decistamaking
processes, involving a broad range stékeholders and networksas well asall levels of
governanceis key to developingpilor-made, placebased and itegrated policy solutionsand
investments.Innovative solutions for the provisions of services should be developed, making
the most of the possibilities offered lajygital toolsand encouraging stronggocial innovation

1 Connected rural area3he furtherdevelopment of rural areas is dependent on them beirsi
connectedbetweeneach other and to perurban and urban areasThis makes theraasier to
reachwhile improvingaccess to a wider range of services for local communitisintaining
or improving public transport services and connections, as welldespening digital
infrastructures are essential to ensuiteetter-connected EU rural areas

1 Resilient rural areasThe preservation of natural resourcesthe restoration of landscapes,
including cultural onesthe greening of farming activities and supply chaimsll make rural
areas moreesilient to climate change, natural hazards and economic crisks providers of
services that protect ecosystemand solutions for carbon netrality, rural areas have a key
role to play in the green transitionThegreen and digital transitions should be faand take
the needs of all rural members into accoumicluding those fromdisadvantaged groups to
strengthen the social resilience®f rural areas. Making rural areas more socially resilient
requires tapping into the full breadth ¢délents and diversityin our society.

1 Prosperous rural areafkural areas can become more prosperousdbsersifying economic
activitiesto new sectors with pogive effects on employmentandimproving the value added
of farming, agrfood, forestry and othebioeconomy activitiesThe diversification of economic

activities should be based ®ustainable local economic strategiescluding measures that
o
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make thdr environment attractive to companiesand extend digital literacy It also requires
giving access to digital and hybaducation and trainingor communities toacquire new skills

andsupport entrepreneurial mindsets

Bearing in mind thédentified keywordgin bold face) alist of AOA subcategories was proposed as

suitable way of classifying the indicatansa top-down approach as show imablel.

Tablel: Identified sukcategories in the 4 Areas of Action within the LTVR paper.

LTVR AoA AOA Subcategories

Local communities

Gender equality

Policy and decisiemaking

Stakeholders and networks

Stronger
9 Governance

Tailormade, placebased and integrated policy solutions

Digital tools

Social innovation

Connected to perurban and urban areas

Easier to reach

Improved access to services for local communities

Connected | Improved publidransport services and connections

Improved access to services for local communities

Deepening digital infrastructures

Better-connected rural areas

Preservation of natural resources

Restoration of landscapes, including cultural ones

Greening of farming activities and supply chains

Resiliency to climate change, natural hazards and economic crises

Services that protect ecosystems

Resilien . .
esilient Solutions for carbon neutrality

Rural areaQole in the green transition

Fair green and digitatansitions

Strengthen social resilience considering the needs of disadvantaged groups

Talents and diversity

Diversification of economic activities

New sectors positive effects on employment

Improvingaddedvalue of bioeconommctivities (farming, agi#fiood,

forestry, etc.)

Sustainable local economic strategies

Prosperous | Make the environment attractive to companies

Extend digital literacy

Access to digital and hybrid education and training

Acquire new skills

Supportentrepreneurial mingsets

S5pdm 58ylY2aQ .lFaStAyS FyR az2yAid2NAy3
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3.1.2 Rural Development Drivers (RDD) for Rural Development and Empowerment
The RURACTI\d&nceptual frameworkproposes six Rural Development Drivers (RDDs), based on
evidence from 12 Dynamos or pilot areas, allowing the formulati@oltionswhich can be replicated

in a wide variety of contexts across Europe and beyond and mainstreamed in territorial development

policies.

Based on Delerable'®2.1: RURACTIVE Conceptual Framework for Innogatioposal for RDDs and
sub-categoriegseeTable2), the KREI and the associated baseline should cavenany as possibt#
these categoriesassolutionsto be dewelopedinto the project will bemonitored through the use of

such indicators

Table2: Rural Development Drivers and their sattegories.

RDD

RDD Sultategories

Asset sharing

Ride sharing

Sustainable Multimodal

Flexible transport service

mobility

Active travel (walking, cycling)

Multimodal combinations

Travel planning

Energy productiondistribution and supplghange

Energy prosumership

Energy Transition and Climat]

Greening for mitigation ofarbonemission

Neutrality

Carbon markets

Load balancing

Energy consumption and efficiency

Agroecosystem management

Ecosystem management

Sustainable Agifood Systems

Automation and IT for production

and Ecosystem Management

Food supplydistribution and food waste reduction

Sustainable diets and nutrition

Quality check of raw and processed food

Branding and destination management (DMO + DMC)

Nature-based and Cultural

Destination development

Tourism

Destinationmonitoring

Monitoring and management of the carrying capacity

Tangible cultural heritage management and conservation

Culture and Cultural
Innovation

Valuing intangible cultural heritage

Short term and longerm cultural events initiative

5podm 58ylY2aQ . F&aStAYS FYR az2yAd2NRy3
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Useand reuse of space (public, private, open space and buildings)

Audience development activities and service diversification in cultural institutions

Connected devices for care and wellbeing services
E-governance

Digital nomadism and remote working

Local Services, Health and Employment and employability initiatives

Wellbeing Education
Public health and Onrkealth approach

Bottom-up initiatives for care
Waste Management

3.2 KREI Definition: Key Rural Empowerment
Indicators

When creating a new set of indicators, key performance indicators in this case, the first question that
FNA&aSa Aa a2KFG Aa 2dzi GKSNB f NBFReKéeéd {23 Al
sets, well known and well estasiied, to avoid starting from scratclihere are several initiatives, many

of them focused on cities such &siltural and Creatives Cities Moni{@) or Euro Cities Monitof3),

other working on specific areas, for instance &g Tourism Dashboafd) or the UNESCO Framework

for Cultural Statistics F(5), but peculiarities of RURACTIVE make it difficult to finddeneeloped
solution that fits well with the requirements of the project: empowerment of rural territories based on
the six selected rural development drivers. The adopted solution goes throughaotiéination of
indicators taken from different sources: IS@120, NatureBased Solutions, KPI for rural development

in China and previous European projects such as TEXAQURURITAGEhe heuristicselection of
these specificsources was made based ohet expertise and knowow of involved RURACTIVE
knowledge partners

3.2.1 1S037120
¢ KS L{h o7 \Bustainabléd DeydopméR in Eitidadicators for City Services and Quality of
Life (6) establishes &ramework for measuring and evaluating the performance of urban services and
the quality of life in cities. The standard outlines a comprehensive set of indicators to guide cities in
assessing their sustainability and resilience. Itis intended for anynaiticipality, or local government
that aims to monitor and improve its urban performance, and provides a set of indicators to help cities
measure the performance of their services and quality of life in a consistent, comparable, and verifiable
manner.

The indicators cover various aspects of urban life, including economy, education, energy, environment,
finance, fire and emergency response, governance, health, recreation, safety, solid waste,
telecommunications and innovation, transportation, urban plamni wastewater, and water and

G
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sanitation. Each category includes both primary indicators, which are essential for demonstrating
performance, and supporting indicators, which provide additional context.

While 1ISO 37120 is primarily designed for urban sg#jran adaptation worko rural areasof its
principles and methodologies has been done, specifically in economy, energy, solid waste, urban
planning, wastewater, water and sanitation, and profile indicators, with the aim of enhancing their
sustainabilityand quality of life. Adapting the 1SO 37120 standard to rural areas can help local
governments and communities to improve service delivery by identifying gaps in services and
infrastructure, allowing targeted improvements. By leveraging the comprehernsinefvork provided

by ISO 37120, rural areas can systematically measure and improve their sustainability and quality of
life, aligning with broader regional and national development goals.

3.2.2 Nature Based Solutions handbook
The European Commissionha LJdzo £ A a KSR | O Evdludndg k& yhpakt @fiNatdelzA R S
Based Solutions: A Handbook for Practitiofdi@ aimed at supporting the implementation and
evaluation of naturébased solutions (NBS) to addregious societal challenges. This handbook
provides a structured framework for assessing the performance and impact of NBS across multiple
domains, including environmental, social, and economic aspects. Naaged solutions are defined
as actions inspiet and supported by nature, which are castective and provide environmental,
social, and economic benefits while helping build resilience. The handbook aims to offer a standardized
approach for evaluating NBS, facilitating evidebesed policymaking, @ad promoting investments in
NBS.

The handbook outlines a framework for monitoring and evaluating NBS. This includes:

1 Principles and Steps: Guidelines for developing scientifically valid monitoring and evaluation
plans.

1 Indicators: A detailed set afecommended and additional indicators covering 12 societal
challenge areas, such as climate resilience, water management, biodiversity enhancement, air
guality, and social cohesion.

1 Methodologies: Various methodological approaches are provided, incluthiogative tools for
monitoring and data collection.

To illustrate the practical application of the evaluation framework, the handbook includes several case
studies from different European cities. These case studies demonstrate how indicators can be used to
assess the impact of NBS on climate resilience, water management, green space management, and
other areas.

The data requirements for effective NBS monitoring and evaluation are also addressed. The handbook
discusses the types of data needed, possible sesiof data, and methods for data collection, including

o
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remote sensing, Hsitu observations, and citizen science. It also covers the importance of data
integration and management to support comprehensive evaluations.

Although the handbook is primarily ented towards urban environments, its principles and
methodologies can be adapted to rural areas. In rural contexts, NBS can address challenges such as
agricultural sustainability, water management, and biodiversity conservation. Adapting the indicators
and evaluation methods to the specific needs and conditions of rural areas can enhance the relevance
and effectiveness of NBS in these settings.

3.2.3 Key Performance Indicators for Rural Development in China
¢ KS R2 OdmyPegoimarice Indicators fourdl Development in Chiag8)is a detailed analysis
prepared by the Sustainable Development Policy and Finance Team at the Roberts Environmental
Center. This report, originally focusm rural territories unlike those previously mentioned, aims to
establish a comprehensive framework to assess the effectiveness of rural development projects in
China through the use of Key Performance Indicators (KPIs). The context of this study@ZChimél- LIJA R
urbanization, which has brought about significant economic growth but also posed considerable
challenges to rural areas, including the loss of traditional livelihoods, decreased agricultural land, and
increased pollution.

Energy consumption and @auction are pivotal to understanding rural development. This helps gauge
the sustainability of energy practices. Sectoral energy consumption offers insights into how different
industries utilize energy, while energy intensity of GDP measures the effic@nenergy use in
economic activities. Residential power prices indicate the affordability of energy, which is crucial for
assessing the economic wekking of rural residents. These KPIs highlight the intersection of energy
practices with economic and gmonmental sustainability.

Fresh water consumption per unit of industrial output and per capita consumption are also proposed
or measuring, reflecting the balance between water use and availability. The compliance rate for water
quality standards indicatethe effectiveness of water management policies. These KPIs are essential
for understanding the sustainability of water resources and the health impacts on rural communities.

Transportation infrastructure is also included as a key driver for rural dewvelop The KPI list
considers the capacity of public transport, the extent of road networks, and the availability of rail
infrastructure. These indicators reveal the accessibility and connectivity of rural areas, which are vital
for economic activities anduality of life. Vehicle ownership is also analysed to understand individual
access to transportation and its correlation with living standards. These KPIs provide a comprehensive
view of the transportation landscape and its role in facilitating rural tgwaent.

With regard to the social dimension of rural development, it is captured through KPIs related to health,
poverty, and social support. Life expectancy and the poverty rate are direct indicators of social well
being. Access to healthcare and empl@mhrates reflect the availability of essential services and

o
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economic opportunities. These indicators are crucial for understanding the social fabric of rural
communities and designing policies that promote social equity andlveatlg.

The analysis provés a robust framework for assessing rural development in China. By identifying and
analysing a comprehensive set of KPlIs, it offers valuable insights into the economic, environmental,
and social dimensions of rural development. These indicators are eaisientiesigning and evaluating
policies that promote sustainable and inclusive development. The detailed analysis and methodology
outlined in the report serve as a guide for policymakers, researchers, and practitioners working towards
balanced and sustaable rural development in China, that has been adapted to the European context.

3.2.4 TEXTOUR Project
Cultural tourism is the management of cultural heritage and tourism in an integrated manner, working
closely with local communities to generate bemgfor all stakeholders. This approach helps preserve
both tangible and intangible cultural heritage while promoting tourism. The TEXTOUR p@ject
funded by the EU (G.A. 101004687), aims talesignpioneering and sustainable cultural tourism
strategies and policies to improve deprived areas in Europe and beyond.

To measure the impacts of the project, several categories have been considered: policy impacts
(propose new policies and strategies on crdiutourism by assessing current trends and identifying

best practices); economic impacts (assess costs and promote sustainable business models through
publicprivate-people partnerships, and advise on better utilization of European Structural Funds);
sock £ AYLI} Olla O6LINBaASNIWS 9dzNRLISQa OdzZ GdzNF £ ARSy
(produce actionable data to assess synergies for implementing cultural tourism policies and
operations); and cultural impacts (valorise all types of culturaithge, and understand tourism
diversity, site attractiveness, and accessibility through Cultural Tourism Labs).

3.2.5 RURITAGE Project
RURITAGE ProjegdtO) is about harnessing Cultural and Natural Herit§G®lH) for sustainable rural
growth, and has been funded by the EU (G.A. 776465). Rural areas in the EU enconfpassitd3
total land area and are home to nearly otierd of the EU population. These regions have long been a
harmonious blend of nature ahhuman society, embodying a rich tapestry of natural and cultural
heritage. The RURITAGE project was conceived as a mean of recognising the need to protect these
areas from economic, social, and environmental threats, while also promoting them as conesohit
sustainable development.

The impact of RURITAGE is signifi¢ah) and it was assessed by a robust monitoring systeth The
RURITAGE project has successfully demonstrated that cultural and natural heritage can be powerful
engines for the sustainable regeneration of rural areas. By fostering community engagement,
transferring knowledge, and providing practical tools, thejgcb has laid a foundation for ongoing
rural development that respects and enhances cultural and natural heritage.

)
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3.2.6 Rural Observatory
Thelongll SNY @A &aA2y T2 NMRKSSn ifitatya by taAtopean-Chiditisgion aifnet
at creatirg a unified European vision for 2040. This initiative acknowledges the diverse nature of rural
territories across Europe while highlighting common challenges and opportunities. In developing this
vision, the Commission sought input from rural communitiesd abusinesses through public
consultations and stakeholdded events. This collaborative effort resulted in the creation of an
extensive vision and a comprehensive rural action plan designed to enable rural communities and
businesses to achieve their fpibtential in the coming decades.

The Rural Observatol(t3)is part of the rural vision tools. It facilitates the generation of knowledge
and strives to enhance data collection and dissemination concerning Eldreaal It provides relevant
statistics, indicators, and analyses derived from multiple data sources and at the most suitable
territorial granularity, encompassing economic, social, and environmental dimensions.

The Observatory plays a crucial role in de@pg our understanding of rural areas and serves as a vital
AYTF2NNIEGA2Y a2dz2NOS F2NJ WNHzNF € LINP2FAY3IQd ¢KAA L
initiatives on rural regions, supplying evidence for policymaking related to rural deweldp

Among the capabilities of the Rural Observatdryi A a ¢2NIK G2 YSyldAiazyy Ww
Of FaaAFASR a WNHNIfQ Ay SIFOK O2dzyiNEB ¢AGK (K2
the data also consider remoteness, defiresla driving time to an urban centre exceeding 45 minutes;
Wae tflFO0SQ LINPOARSE || O2YLINBKSyaAdS-regiehdsdch S 2
or municipality. By selecting your area of interest, you can see how it compares to othes plabe

9'd® ¢KS Y24 SEGSyaAadS Nry3aS 2F AyRAOIFIG2NAR Aa
enables easy comparison of a specific indicator across all areas in Europe at various levels of granularity
(regions, sulregions, municipalities)ybdisplaying the information on a map. It also includes trends
208N GAYS FyRT ¥2NJ 42YS SELISNAYSy(dlf AYyRAOI (2 N2
data with analytical capabilities to connect the dots and derive meaningful insightsilfithate goal

is to make sense of gespatial statistical information by transforming data mapping into robust multi
dimensional analyses at various territorial levels, with a specific focus on rural areas.

3.2.7 RURACTIVE KREI

After gathering informabn from the sources mentioned isections abovea listof 936 indicators
resulted. In order to reduce this huge number of possible indicators, a newd&nadeincludingall

the indicatorsthat were considered relevant for RURACTIVE, thus creating the first draRé&f
according to theAoA and their sueategories This first selectiorof indicatorswas done using a
combined topdown and bottomup approach. Theop-down consisted in searching fondicators
fitting in each AoA subategory, while théottom-up approachconsisted in a deep analysis assigning
every indicator its corresponding RDD and-8ID categoried his selectiomesulted in 272 indicators
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andwas completedythe Knowledge Par&rs (KP) based on tha&kpertiseand according to the fields
described inTable3. It is worth noting that a minimum of two indicators per AoA sidtegory was
assued, but repetitions were allowed at this stage, asthat moment there were not enough
informationfor selection making

hdzi 2F GKS HTH AYRAOFG2NEIZ oc 0 wmo-CategoneBsuchfad a & A
local communities, gender equality, stakeholders and networks, and so on. 17efé#4p Connected,

82 (30%) refer to Resilient and 37 (14%) are eeldb Prosperous AoA. There are 100 (37%) other
indicators not assigned to any of this 4 AoAg&ding the RDDs, out of the 272 indicators, 14 (5%)
refer to Mobility, 18 (7%) to Energy, 39 (14%) to Agrifood, 7 (3%) to Culture, 101 (37%) to Wellbeing,
30 (@1%) to Tourism, and 62 (23%) to Transversal. The latter is a new category that was included for
those indicators that are necessary for AMT but do not necessarily fit with any of the predefined RDD
categories (e.g. ISO18Dynamo area, or RO@ITotal pgulation).

Table3: KREI metadata.

Field Description

Ref Indicator wique identifie; composed by code related to the sourc
of the indicator and a numbem the form IS@innfor those indicators
coming from 1SE€7120; NBSin.mm for NBSbased indicators
IRDn.mmfor indicators for rural developmenT,Exfin.mmrelates to
TEXTOUR indicatorRT&cnn for RURITAGEased indicators
ROnNnfor indicators coming from Rural Observatpand OTHNnfor

other indicatorscoming for alternative sources or dwbc indicators
(wherennandmm are sequential numbers)

LTVRAOA Relates the indicator with one of the four Areas of Actimnong the
four defined in the Longerm Vision for Rural Areas: Strong
Connected, Resilient, arRfosperous

AOA Sukcategory Main indicator asignmentbased on LVR subcategories (see:
https://rural-vision.europa.eu/actioqplan_enand Section3.1.1)

Indicator Name of the indicator

RDD Main RDD the indicator is related to

Description and Purposes | Textual description of the indicator

Units Units in which the data that quantify the indicator are measured

Parameters to Calculate th{ Qualitative description of the data

Indicators

Calculéon Method Data unification work. The formulas necessary to translate
localized data into data that can be managed in the project
described

o
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Geographical Detaikthe scope of the data, whethétris national, municipal or loca
Level/Resolution (g.
NUT3NUTZ, etc.) or
(100x100m)

Geographical Coverage (E| Origin of the data, European, national or other
National, Regional)

Update Frequency How often dataare updatedin a regular basj.g.yearly, monthly,
daily
Most Recent Update Date of last recordingr amendmentof data

Official Sources (if availabl{ Origin from which the data is obtained

Possible alternative source Alternative data collectionf a reliable soure is not available
at local level (&. Social
media, sensors,
crowmdsourced app)

Link to the Source URL to the data source

Dataset Code Code that identifies the dataset at origin

Data Owner/Provider Additional information about the source of the data, such as
owns it

Capitals Characteriation of the data, classified a€ultural, Natural, Built,

SocialHuman or FinancialCapitals

Level Level at which the data will be processed, at the project, Dynam
Solution level

EWI (y/n) Initial assessment of the importance of the indicator to seiects
Early Warning Indicator or not. (Yes/No)

3.3 KREI Prioritisation: RACER Methodology

To ensure a transparent and systematic selection of indicators, the RACER methodology was applied.
Originally developed for assessing polielevant scientific tools RACER provides a structured
framework to evaluate indicators based on five essential criteria:

f Relevant closelyaligned with tte LINR 2 S €xiivesi 2 06 2

1 Accepted recognised and supporteoly stakeholderspractitioners,andresearchers
1 Credible easy tounderstand, unambiguous, and interpretable by rexperts

1 Easyfeasible in terms of data availability and cost of data collection
1

Robust resistantto manipulation and based on reliable or verifiable data

&
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In the RURACTIVE context, the RACER framework was adapted and simplified to assess the suitability
of potential KREIs. Each of the five RACER categories was divided into“ovibesiay resulting in ten
sub-criteria in total (se@ able4). Each indicator was evaluated and scored based on thesergaha,

with a maximum possible score of 100 points.

Table4: RACER sutiteria for RURACTIKRE s.

RACER RURACTIVE

Qiterion | Sub-Qiterion Description Levels Value

Is the indicator meaningful for

Meaningful RURACTIVE objectives? High/mid/low 20/10/0
RELEVANC ST |
Comparable Ig the indicator comparable across Yes/no 10/0
different cases?
Previously Has the indicator been previously Yes/no 5/0
Used used?
ACCEPTE _ _
Standard _Is |t_ arecognised ostandardsed Yes/no 5/0
indicator?
Unambiguous .Is't clearly defined and Yes/no 10/0
interpretable?
CREDIBLE Cl Has theindicat I
ear as theindicator a clear
Methodology | methodology? ves/no 10/0
Avalilability Are the data easily available? High/mid/low 15/10/0
EASY
Easy to Is the indicator easy toompute? High/mid/low 15/10/0
Calculate

Real Data Does the _|nd|c_ator use real data o Real/estimations | 5/0
robustestimations?

Is it possible to apply the indicator
ROBUST . in numerous (similar but different)
Applicable to . o
e cases? Has it been used in differe| YesMaybe/no 5/2/0
Similar Cases| . )
circumstances and delivered
reasonable results?

Thisevaluation framework builds upon the approach developed in the RURITAGE |t@)sotd has
been tailored to suit the specific goals of RURACTIVE. The indicators were assessed independently by
three project partners UNIBO, UCD, and CARTIfased on expert judgment and internal analysis
within each institution Each indicator received a score for every-sukerion. The resulting RACER
scores were then averaged across evaluators to produce a final score between OGrddicators
with large discrepancies in evaluator scores triggered a flag (as noted Wahangcolumnin Figure
3) and were discussed jointly by the three pagts to reach consensus

)
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The final selection of KREIs was guided byidhewing exclusion criteria
Indicators with a low "Meaningful" score were excluded.
Indicators not comparable across cases were excluded.

Indicators with low data availability were excluded.

= =2 =4 A

Indicators not applicable across different RDDs or similarscasee excluded.
1 Indicators with an overall RACER sqammputed average valuéelow 70 were excluded

This selection process led to a refined set of kaghlity indicators that are relevant, feasible, and
transferable across RURACTIVE use cé@ibestesulting list 0133 KRElIs isicluded inAnnex A KREI
Listand a sample of the excel spreadsheetsiwwn in Figure 3. Additional details amdicator
definitions including their RACER scorasd expert comments can be foundthre excel file attached
to this deliverable KREI - Key Rural Empowermentindicators.xlsx ), which complements tis
methodologyexplanationswith the exact data used ahg the process

Out of the 133 indicators in the final listof KREE oMz 0 | NB Of I 8aAFASR | &
to Connected, 33 (25%) refer to Resilient and 17 (13%) are related to Prosperous AoA. There are 62
(47%) other indicators not aggied to any of this four AoA. Regarding the RDDs, out of the 133
indicators, 5 (4%) refer to Mobility, 12 (9%) to Energy, 17 (13%) to Agrifood, 3 (2%) to Culture, 40 (30%)
to Wellbeing, 19 (14%) to Tourism, and 37 (28%) to Transv@eddhg into considation the cross

cutting priorities, out of the 133 KREI, 4 (3%) refer to Biodiversity, 88 (67%) refer to Social Justice and
Inclusion, while 20 (15%) refer tGlimate Change Adaptation and 20 (15%) to Climate Change
Mitigation respectively.

3.4 Impact Definition: KREI and Evaluation
Procedures

3.4.1 Data Collection
The Dynamos are the main sources of data, jointly with open data sources such as Eurostat, Copernicus
OpenStreetMapand Rural Observatory, among other country or sector specificsdataes. Dynamos
contribute through surveys and questionnaires, and RURACTIVE Data Hub and Monitoring Tool. The
reliability of some data sources should be taken into account, but in general teymanias and
RURACTIVE Digital Hub provide more specific uptthted data, and closer to the source of
information. As a contingency plamvhen Dynamos are unable to provittecal data it is possibleo
use information coming from alternative data sourcédthough this is also useful fopartially
automatethe data gathering processs a rule othumb wheneveilocal data directly provided by the
Dynamo are available, &se data will be usegreferably, and data coming from alternative data
sourceswill be used otherwise

1’(‘3
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A key aspect of the data collection procesghe active engagement with Dynamos to ensure the
accuracy and relevance of the data. Several online sessions were conducted with Dynamos to discuss
and gather specific Dynarrelated data, such as Dynamo population, local environmental conditions,
and socioeconomic indicators. This collaborative approach ensures that the data collected-is site
specific to the unique characteristics of each Dynamo. By incorporating such data into the database,
the RURACTIVE project has been able to create a more as@mdtcomprehensive database that
reflects the realities of the Dynamos' territories.

There are various issues to consider whenever updated or new information are sought to be included
into the database. Thelentified most critical issues are:

- the format of the new data to be included

- the format used for the representation of data in thatdbase
- the quality of the data

- possible conflicts that result in inconsistencies in the data

The ETprocess (Extract, Transform, Load) provides general guidelines on how the task of including
newly available data into the database can be accomplishkd.fifst step is to request the newly
available data. The other steps in the fpracess depend on the success of the first step. In the second
step, the data that was extracted or obtained from various sources:

- is checked for possible errors (e fprmatting errors and inconsistencies), and
- may need to be converted into a common format such that the data can be included in the
database

Checking data for errors is another very important issue which requires information about the format,
the individual elements in the data, their expected data type, range (whenever is this applicable), and
other parameters. Adding incorrect data to the database may lead to severe problems during data
analysis and lead to false conclusions on the basis ofriaé/sis. Hence, this important issue can be
addressed on the basis of a detailed description of the format of the available data and any expert
knowledge associated with the data.

Provided that the entire dataset to be included in the database is in aaocsdwith these constraints,
it will be added to the database. Otherwise, if only a part of the dataset is in accordance with the
constraints, options are:

- reject lines/parts from the data that are not in accordance with the constraints, but add the
remainng valid lines to the database, or
- reject the complete dataset from being inserted into the database

Adding parts of new data into the database might lead to problems and shall only be performed with
extreme caution, as the context may be lost resultimgpossible problems during the analysis of the

o
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data. Hence, it is often preferred to determine the reason for those parts/lines not being in accordance
with the constraints and the Dynamo could then be informed.

Another issue that is closely related tcetlalidation of the data is finding a way of dealing with missing
values in the new data to be included. It is likely a good idea to obtain the opinion of experts on how
missing values in the datasets shall be dealt with, if such cases occur.

Other taskshat may also need to be included in the second step of the ETL process are:

- transforming individual elements of the data, e.g. transform a value from one unit to another
(such as transforming an area from square miles to km2) in order to harmonize the data

- conversion of data types (e,gonverting a string to a double value or to a date)

- deriving new values on the basis of the present values, in order to allow for easier analysis

- sorting the data

The quality of the data is another issue that needs to twesered both when initially building the
database and whenever it shall be updated. As it is usually not possible to fully automatically determine
if the amount of data is large and representative enough for any assessment task on the basis of the
data, the RURACTIVE project needs to ensure that the data from Dynamos are of high quality,
representative and can indeed be used for the considered purposes.

3.4.2 Early Warning Indicator (EWI)
Based on the indicators selected in task T®&velopment of a conceptual framework for rural smart
and communityed solution} and developing the analysis described in the introduction of the
document, some KREIs considered important have been sele@ibeseindicatorssub-set are the
Early Warning Indicators (EWd)nd serve as critical signals for emerging challengés. EWprovide
timely insights into potential issues that may requsecial attention angbroactive intervention.

EWIlhave been sected following different criteria

- At least one from each category, from each RDD and from each Crosscutting Priorities

- Dynamos will have the possibility of identifying some specific indicators as EWI at Solution level,
providing information, detecting amalies and launching alerts as solutions are implemented

- Reflect important indicators within the framework of the RURACTIVE project, focused on rural
areas.

- Accessibilityas well as the veracity of the dataas also been taken into account. That it is easy
to locate the data and that they also come from a reliable source

For the monitoring of th&W)| a procedure has been established for each Dynamo to feed the data
at leastevery six months. The feeding these, as well as the clarity of the data, depends on the

o
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Dynamo. The more specific the data is, the more focused on their regions, the more valid they will

be.

Throughout the project, they may change depending on the availability and/or preferencles of t
project members. This analysis is a dynamic study, which can be modified in order to establish a
robust and useful procedure that is adaptive and manageable by the Dyndimeisitially selected

EWIs ardistedin Table5.

Table5: Initial list of EWI.

Ref Indicator RDD QosscuttingPriorities

NBS2.6 Total surface area of wetlands/peatlands Agrifood Biodiversity

NBS6.32 Heatwaveincidence Agrifood Climate Change Adaptation

NBS24.18 | Number of new jobs in green sector Agrifood Climate Change Adaptation

OTH14 09¢L{uU t SNOSy Ul 35S 2 Fou Culture Social Justice and Inclusion
focused on traditional/local culturand heritage

1ISO073 N“mbef of internet connections per 100 000 Wellbeing Climate Change Mitigation
population

1ISO120 Cost of living Wellbeing Social Justice and Inclusion

TEXT1.2 Accommodation occupancy Tourism Social Justice andclusion

ROO07 Population density Transversal | Social Justice and Inclusion

1S0024 ggﬁ;\house gas emissions measured in tonnes p Energy Climate Change Mitigation

3.4.3 Regular Data Collection Campaigns

Data collection and KREI calculation will last for almost 2.5 years, from April 2025 to August 2027 (see
Figure 4). Over this time, a full set of dataill be collected and task leader will report at M34 (June
2026) about the data collection process, in order to ensure a proper supervision and analysis. This mid
term evaluation will allow corrective actions to be taken and improve solutions with thec&im
maximising their impacts. To achieve this objective, regular data collection campaigns will be run every
6 months. An online procedure, similar to the one developed for the Baseline will be available for
Dynamos, in order to make easier the data colattprocess. As in the previous case, results will be
collected and uploaded to the database once they are reviewed and validaMd. will be up and
runningbeyond project end for any additional Dynamo willingeplicate theMonitoring Programme

Aug’24 Jun’25

Dec’25

Jun’26

Dec’26 Jun’27

Year 1 Year 2

Year 4

S T g
1 . .

e ot o e
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b o b o e

e o o e e
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Mid-Term
Evaluation

Final
Evaluation
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Figure 4: Plan for the Baseline and regular data collection campaigns.
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As previously seen, every Dynamo has the possibility to choose the indicators that are relevant for their
specific situationDuring the Gotland workshofsee AnnexB. Task 51 Introductory workshop, the

final list of KRElas presented to the Dynamos so they could carry out a preliminary sele(s@n
AnnexC Indicatorslinitial Selection by Dynamp Subsequently, the indicators are being refined at the
Solution level, considering that selectingtiveen three and five indicators per Solution would be an
appropriate number.

Notingthe wide diversity of Dynamos and their casuistic, it is also possible to include a few additional
indicators for very specific aspects. These additional indicators couie &rom either the original list

of indicators from the considered sources, or bram&lv indicators created from scratch by the
Dynamaos. In either case, these indicators must follow the same rules and structure set for the regular
list of indicatorsproviding all the necessary information in order to include them in the list.

Depending on the type of indicator, it could be necessary to set different frequencies for data
collection. For instance, the updating period for those indicators related tissitt could vary from a

few weeks to a year or several years. This frequency could be even lower in the case of indicators
related to other environments, e.gndicators linked to results of solutions developed in the Dynamos.
These characteristics, i,énclude additional indicators and set the frequency for data collection, make
GKS Y2yAG2NRAY 3 LINPINFYYS GFrRIFILINAGSE a AG FTAGA

3.44 Citizen Science
With the proliferation of portable technologies, suchsasartphones and wearable technologies, low
cost sensors and increased technological skills among the population, the role of citizens in monitoring
their environment has increasingly taken root. Citizens are becoming increasingly active in tackling
criticd challenges, such climate change mitigation or biodiversity monitoring, that directly affect them,
thereby implementing many bottorup initiatives around the globgl4). They are demonstrating that
environmental issuesnirural areas can be addressed collaboratively, considering the realities and
needs of the communities affected and harnessing their creative capacity and contributions, thereby
raising citizens' awareness of environmental issues and increasing the stmsizenship. This
involvement can take many shapes and forms and generally comes together under the umbrella of
citizen science. The essence of citizen science is that citizens are involved in one or various stages of a
scientific investigation, such asmpiling research questions, conducting observations, analysing data
and using the resulting knowleddé5). Researchers or scientific institutions can lead or mediate in
citizen science projects or have no role, asxtreme citizen sciendd.6). Additional information about
its application in RURACTIs4hH be found ilAnnexB. Task 5l Introductory workshop

3.4.5 Demographic trend and projection methodology
Thedemographicanalysis reports the trend and fluctuations in population and growth rates respectively for
populations across Dynamos from 1961 to 2021, with a view totemg population trends, signs of stagnation,

o
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or reduction in population. The main dataset is smd from the Rural Observatory, which provides historical
population records for most Dynamaos.

To make the plots clear and understand the trends better, both the variability of population size and growth
rate were categorized into discrete classes. mtmber of classes used depends on the distribution of vailues

the number of LAUs is large and trends vary substantially, more classes were used to capture the diversity in
trends.

In one hand, to analyspopulation (persons)data, LAUs have been clasgdfiaccording to their average
population across the period 1962021 rather than values for individual years. Percentile cutoffs were made;
the 50th percentile, or median, was in general considered the critical threshold. Accordingly, depending on
distribution, LAUs have been classified. For instance, in case of four classes in D06 (Zagori Greece):

1 Very Low Population (<25%)

1 Low Population (25%50%)

1 Moderate Population (50% 75%)

1 High Population (>75%)
On the other handdecadal growth rates (%a)ere calculated for each LAU for six periods (19®¥1, 197%,
1981, 19811991, 19912001, 20012011, 20112021). The variability measure is defined as the difference
between the maximum and minimum decadal growth rates for each LAU-ifmraxlifference). Bsed on this
variability, LAUs were grouped into classes. For example, in case four classes in D06 (Zagori Greece):

1 Lowerfluctuation LAUs (variability<60%)
T a2RSNI (GSte FtdzOldzr GAy3a [!'! & O6cm:XOFNRFOATAGEF Yy P
7 1 éHKf & FtdzOhdz2 GAYy3 [l & oypr X OFNARFOATAGEF mnws
T 9EGNBYSte FtdzOldzGAy3a [ & O0BFNARFOATAGE@XKMNE:D
These classes can provide insight into keygn stability, fluctuations, and possible influences on demographic
development, which are useful in informing policy discussions and regional development sgategie
Thefuture projection of the population for LAUs for the years 2051 and 2101 was done based on historical data
from 1961 to 2021. First, decadal growth rates were calculated for each LAU i.e., the percentage change in
population between each decade. Thea weighted growth rate approach was applied, whereby more
importance was given to recent decades. 20% for the earlier decades and 10% for the most recent decades,
2001¢2021. These weighted growth rates were used in projecting future populations byirgp e rate to the
recent population. The percentage changes between 20051 and 20242101 were also calculated.

4. Adapti ve Monitoring

4.1 Overall Approach

This subsection describg the technical analysis of the system based on the identified actors and
components.It details the interaction between different modules, the technologies used, and the
communication flows. A structure based on a standard component diagram has beenddafiW6

and isreferencedhereto ensure a clear and scalable desfgaeeFigureb).

&
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Figureb: RURACTIVE reference architecture.

System Components

1 All Users Users who interact with the system through a web interfaCan be anyone on the
internet accessing the public part of the system

1 [l Parties External entities thainteract with the system trough adaptersThese users belong
to the entities awarded in the Open Call with a grant to develop solutions for the Dynamos

1 Dynamos Users who utilize th&olution Catalogubsystem to address specific issues in each

area, suchas accessing to solutions or providing values for the indicators in the AMT
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The System Interacting with "All Users"
This system is defined through packages and an external database. The first three packages
communicate through web services based on HTThese packages are:
9 Digital Hub WebsiteThis is the main interface through whigh Usersnteract with the system.
It uses theHTTP protocahnd connects users to the database. It depends on the following two
modules for its operatiorDecision Support SysteamdMonitoring Tool There is &lient-server
relationship where theDigital Hub Websitects as the client, and the other two modules
provide the required services.
1 Decision Support SysterAnalyzes and provides recommendations based on data stored in the
External DB
1 Monitoring Tool Monitors key parameters and detects relevant system events. This module
connects to theData Manager Syasm of the project. It also connects to thExternal DB
database. This tool will be detailed fallowing sectiors, as it is the tool developed for the
project within this package
1 The third package is th®olution Catalog Extractowhichis briefly mentimed here but more
information is available in WP2 and Task 6.3 Decision Suppott Tool

Architecture of the "Data Manager System"
This system acts as a service for the Digital Hub Website and connectdymiimos andll Parties
actors. The Data Manager System functions as a communication layer based on REST architecture,
meaning that all components are accessible using standar® i¥ethods (GET, POST, PUT, DELETE).
This system consists of three main blocks:
1 Manager ConnectorThis is thaiser entry pointand consists of:
o DMS InterfaceData management interface.
0 Stargate and Adaptexs CI OAf A GS (KS dza §stdsAnyRiataNS O
LINE A RSR SAGKSNI 6& 5@yl Y2 astould geistdrédirethed 2 N
Data Manager through the Connectiglanager and the corresponding Adapter.
1 Object StorageResponsible for storin@gbles, collections, or amybjectdeemed necessarfpr
the functioning of the systemgnd consists of:
o Object Storage InterfacéManages interactions with storage.
o0 AWS S3 Componentompatible with systems such slinlO, OpenStack Swjifamong
others.
1 Database The database management component, which includes:
o Time SeriePatabasdnterface (KairosDBA timeseries oriented database.
o Databasdnterface The module that provides database access.
o Database Manager (Cassandrahighly scalable NoSQL system

1’(‘3
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4.2 Monitoring Tool

4.2.1 Conceptual Architecture

The Figure6 showsa componens diagram that illustrates the operation of the Monitoring Tool

package and how it interacts with the system.

Backend

3
REST )

APl

ADAPTATIVE
MONITORING
TOOL

Frontend

END POINTS

N USER
= | INTERFACES

OTHER RURACTIVE
TOOLS

Figure6: AMT conceptual architecter

The system consists of two main modules: Beckendand theFrontend The Backend contains the
"Adaptive Monitoring Tool," which serves as the core for processing and monitoring incoming
information. Its features include providing servidbsough a RESTful interface, containerization to
enhance portability and scalability, and the ability to consume data from an external database.
Additionally, it maintains bidirectional communication with the Frontend and integrates with external
reactivetools to extend its functionalities or interact with other systems.

On the other hand, th&rontendK | Yy Rf S&a GKS dzaSNJ AYyiSNFI OSazx

It is bidirectionally connected to the Backend, enabling a clemver architecture in which the
Frontend consumes services exposed by the Backend and sends data for processialy. iBge
diagram represents a modular and scalable architecture where the Backend manages the system's core
logic, while the Frontend enhances the user experience. Containerization with Docker and the use of
REST APIs ensure interoperability and efficilepioyment.

a SND

4.2.2 Functionality of the Monitoring Tool
The monitoring tool package is designed to manage the collection, validation, visualization, and analysis
of data relevant to the project. The system consists of various actors and use caseseitzat with
each other to ensure the proper operation of the monitoring systdime actors, main use cases,
relationships between them, and additional procedures are describdelgure?, enabling dynamic
and flexible data management.

ol
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User Management
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Management

Authentication

KREI
KREI Weighting
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KREI Data
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Data
Data Validation
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iﬁﬁ

Dynamo

Reviewer

T—
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Data Visualisation - -=zextends== - - - { KREI Calculation

Figure7: AMT Use Cases diagram.

System Actors

1 Dynamo The Dynamosplay a crucial role in data collection during regular monitoring
campaigns. These actors select the relevant indicators for their regions, assign a level of
relevance, and, if necessary, add additional indicators. In the use case diagram, this activity is
associated with thélonitoring Datause case, wherBynamosnanage both the collection and
monitoring of the data, includingarly Warning Indicators (EWIg)dditionally,Dynamoshave
the option to customize the indicators according to thgpecificneeds.

1 DataReviewer TheData Reviewers responsible fochecking validating, and accepting the

collected data. Their role is to ensure that the data is correct before being entered into the
ol
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system for later visualization. This actor has access to the authentication, data validation, and
visualization modules, playiran essential role in the quality of the data entering the system.

1 Visitor (equivalent tAllUsel): This actor has limited functionality and can only acces®tta
Visualizationmodule to view the validated and analyzed dadisitors do not require
authentication, which allows them easy access to the information.

1 Admin TheAdminis in charge of the general management of the system and users. This actor
has the ability to oversee the monitoring processes, manage the system configurations, and
ensure thatdata collection procedures are followed correctly. Baminalso has access to the
UserManageruse case for managing users and BbynamoManageruse case to oversee and
manage the operation of thBynamosmnonitoring system.

External Use Cases
1 Authentication This use case manages the authentication process for actors who need to enter
the system, ensuring that only authorized users can access certain functionalities. All actors
except theVisitor, require authentication to access the system.
1 User ManagerExclusive to thAdmin this use case allows the management of users within the

system, such as adding, deleting, or modifying users and roles. It is crucial for maintaining

security and controlling access within the system.

1 DynamoManager Rdated to both the system and an external service, this use case allows the
Adminto manage the operation of th®ynamosmonitoring system, ensuring its operation,
configuration, and control.

Main Use Cases of the System

1 Monitoring Data TheMonitoring Data use case is wherBynamosselect and collect relevant
data. This collection includes both standard indicators &Wls which must be updated
periodically (e.g., every six month§ynamosalso select and weight the relevant indicators
through the KREISelectionand KREIWeightingdza S OF aSazx F2ff 2gAy 3
structure.

1 DataValidation In this use case, tHeataReviewewalidates the data collected by tli#ynamos
before it is visualized. Data validation is crucial to ensui@mation accuracy, especially for
EWIlsthat are sensitive indicators that can anticipate problems or deviatiofise validation
process ensures #i the data is reliable before being used for further analysis.

91 Data Visualization Once the data has been validated, it is visualized through Data
Visualizatiormodule. BotiDynamosand DataReviewergan access this module to analyze the
results of the collected and validated data. Additionally, this use case may extend KR Eie
Calculatioruse casavhenever it is necessary to updateose calculationg,e. when new data
are available

o
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Integration of Additional Procedures

The frequency of data collection for certain indicators, such as those related to statistics, must be
configurable within the system. This adaptive aspect requires dynamic management, whéwntire

has the ability to modify frguency settings or add new indicators, including those proposed by the
Dynamos

This flexible approach of the system is reflected in the relationship betweanitoring Dataand KREI
SelectiohkREMWeighting as depending on the type of indicator, the system may adjust the monitoring
frequency or allow the inclusion of custom indicators. This adjustment is crucial for ensuring that the
system can adapt to the changing needs of bynamosand guarantee the étctiveness of data
collection according to the specific objectives of the project.

Use Case Scenarios

1 Adaptive Monitoring Scenarid’ heDynamosselect the indicators they consider most relevant
for their regions, assign a weight to each, and update thliegularly (every six months or as
necessary). If agWIis selected, the system ensures that its monitoring is danger special
vigilance and in case of anomalies, automatic alerts are issued for immediate fafjow

1 Data Validation and Visualizatione®aria Once theDynamosave collected the data, theata
Reviewervalidates it to ensure its accuracy before being visualized. Bgttamosand Data
Reviewersan acces®ataVisualizatiorto analyze the impact of the validated indicators and
make informed decisions based on this information.

1 Indicator and Collection Frequency Management ScendheAdminhas the ability to adjust
the collection frequencies of data indicators or add nedicators as needed.

1 Public access Scenarfny person can act as a Visitor and acteske public part of the AMT
without further requirementsconsulting the available open data through the dashboards

Additional detailed information about theefinition of the Use Cases and requirements analysis could
be found inAnnex F. AMRequirement Analysis

4.3 Data Analytics

Data preprocessing is a relevant stepstatistic processes. Available data are often obtained in a not
well controlled domain. Oubf-range values (e.g. Incomet00), impossible data combinations (e.qg.
Gender: Male, Pregnant: Yes), missing values, outliers, are often included into datasa¢sds hat

were built with that data can produce misleading results. The improvement of the quality of available
data is an essential step that must be carried out in order to obtain accurate results.

An outlier is a value far from most others in a data3étere are several methods to deal with outliers,

depending on the type of variable. For nominal variables, frequency analysis is a common solution,

discarding those values with a frequency of 1% or less. If the variable is continuous and normally
1’(‘3
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distributed, distance from the standard deviation is often used, discarding those values farther than 3
times the standard deviation.

When handling data from different sources, there might be some undesirable effects such as different
units for the same measure different ranges. In order to avoid these effects, it is necessary to employ
methods like data normalization or standardization to convert all data into a common format that
allows comparing data originating from different sources. Normalization, foamest, is used to scale
numeric values to a particular range, usually to the interval [0, 1]-scoze normalization. Data
harmonization is based on a detailed description of the individual elements in the data coming from
different sources.

Every indicate could have differentelevancewhen calculating the KREI values and the global value
for each Dynamo. The proposed way to set the indicators weights is to provide a form to certain users
within the Ds who will determine the values for the selected intticsin a specific Dynam@here will

be only one set of weights per Dynamo and this set will be used all along the monitoring programme
in order to be coherent with the calculations.

Relevant for ZEECD VNS Automated
Provided by the Min Max Target Weight
Dynamo

Value
Dynamo

- 0,42884846! .‘

Units

Indicator Description and Purposes

Railway transportation infrastructure and
Total number of rail crossing accessibility is able to infer connectivity witl
IRD6.3 |and rail stations No. an area through the use rail services

No

Maximum total daily capacit]

of public transport as a Maximum total daily capacity of public
IRD6.1 |percentage of population  |% transport as a percentage of population
Number of personal No. Per No
1ISO079 |automobiles per capita capita 0,88822852

" . No
Kilometres of bicycle paths

and lanes per 100 000
1SO082 |population No.

Average distance to train
RO67 |stations km Average distance to train stations

Figure8. Example with Mobilityndicators.

For instance, Dynamo shown kiigure8 has selected 2 out of 5 possible indicators for Mobility RDD.
Among those 2 indicators, it has been set thAD6.1 has a higher relevance than RO67, i.e. when
calculating the KREI value for Mobility, the global performance will be obtained through a weighted
average, where IRD6.1 accounts for%80f the weight and RO67 the remaining?0 Similarly, the

global KREI value for a Dynamo will be the result of a weighted average of the KREI values for the
different RDDs. In this example:

KREmobility)=w(IRD6.1} p(IRD6.1)} w(RO67)} p(RO67)=0.8* 0.71+0.2* 0.05=58.23%

)
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Where w(indicator) is the weight asigned to the indicatorp(indicator)is the performance of the
indicator estimated according to the current, minimum, maximum and target values. Specific formula
for obtaining the performance depends on every indicator in a case by case basis, cogsiflerin
GLI2AAGADBSE LISNF2NXIFYyOS Sg2ftdziAzy A& NBtIFGSR (2
examples are GDP and unemployment, where an increase in the value of the former is deemed positive
while is just the opposite in the latter casiese calculations can be ruwhen develojing the baseline

andin a regular basis, e.g. every six montisis obtaining updated values for thglobal indicators

until the end of the monitoring programme

4.3.1 Tracking the FAIR Principles in the Dynamos Dataset
This section describes the implementation of the FAIR principles (Findable, Accessible, Interoperable,
Reusable) in the structure and documentation of the dataset "KRElY Rural Empowerment Ind
v20240927 UNIBOCD.xIs"The proper application of these principles ensures that the information
contained in the file can be easily identified, accessed, used, and integrated into different systems and
platforms. The main objective is to maximize the usability and transparenttyeadata within the
project framework, ensuring that the Key Rural Empowerment Indicators (KREI) are accessible both to
team members working on subsequent work packages (WP) and to external users who may benefit
from their further exploitation.
Below, weprovide a review of the document, classifying the sections according to their influence on
each of the FAIR principles:

FINDABLE
To facilitate the search and retrieval of information, various strategies have been implemented in the
FTAE SQa vy 2 W&uyfeOdnd dbrdeNts = & U

File Structure:

1 The file follows alear naming conventiorthat allows for quick identification, including the
acronym describing the data subject of this VVIREL Key Rural Empowerment Indicators), a
brief description KeyRural Empowerment Injj the document versionv@g0240927%, and the
responsible institution UNIBOQUCD.

91 Data is organized into structured spreadsheet shestsch as’KREI_D01,"'KREI_D02"etc.,
allowing information to be segmented according to its categamythis case, its source. The
suffixDOXindicates each of thdynamosstudied, numbered froni to 12 Each sheet contains
the information corresponding to its specific dynamo.

Unique Indicator Identification:
1 Each KPI within the file has a unique idiet in the "Ref" column, ensuring its traceability.
ExamplestRD6.3, ISO079, RO67

1’(‘3
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1 Additionally, the indicators follow a structure that identifies their type/category: IR, ISO, RO...

Clear Definition of Data:
1 The "Indicator" column specifies the name of eactlicator. Example: "Total number of rail
crossingsé
1 AdUnits" column is included to define the measurement unit for eiaclcator. Example: "km"
or "No."

CrossReference and Categorization:

1 The "Baselineand "Target" columns establish reference values and objectives, facilitating
trend identification.

1 Thecategorization of KPIs is defined in the "RDD" column, grouping indicators into relevant
project categories: Agrifood, Culture, Energy, Mobility, Touarand Wellbeing including an
additional category:Transversalfor those general context indicators not directly related to any
of the previous categories

ACCESIBLE

Making data accessible is crucial for ensuring its usability adifieeent tools, facilitating integration

into automated systems, and enabling researchers, policymakers, and stakeholders to make informed
decisions. By structuring data in a clear and accessible manner, we ensure that it can be easily retrieved,
analyzed and shared without restrictions.

File Format and Compatibility:
1 The file is provided in Excel format (.xIs), which is widely compatible with tools such as Microsoft
Excel, Google Sheets, Python (pandas), and R.
1 To enhance interoperability, it is recomnaed to export a version in .csv, allowing seamless
integration withdata processing and visualization software.
Data Documentation and Traceability:
1 The data sources are documented in the "Dynamo's Source" and "Automated Value Source"
columns, ensuring trasparency regarding the origin of the information.
1 The "Status" column indicates the availability of data, using values such as "not yet available,"
"in progress,"” or "available." This helps users understand the current state of the dataset.
Structured Acessibility:
1 An additional sheet,'Metadata," provides comprehensive information about the dataset,
including
- Purpose of the file explaining its relevance within the project.
- Definition of each columnensuring clarity for users unfamiliar with tdataset structure.

- Update frequency specifying how often the dataset is refreshed.

&
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- License and usage permissigrdarifying access rights and restrictions to promote responsible
data sharing.

INTEROPERABLE
To ensure data integration acrosgstems and platforms, standardized formats and metadata enhance
compatibility. Automated access via APIs further facilitates seamless interoperability.

Standardization of Formats and Nomenclature:

1 The "Data Format" column defines the type of data corgdiim each field (numerical, textual,
etc.).

1 The "File Format" column documents the formats used, prioritizing open standards such as .csv
and .json.

Standardized Tabular Structure:

1 Columns have normalized names, facilitating automation in data reading.

1 Examples of key cquInnS: A o A o L
“Indicator'Th 5SF¥AYySa UKS YtL o0SAyYy3d SPI fdz2 GSR®
"Units"'lh LYRAOI GSa GKS dzyAd 2F YSIF&adz2NBYSyido
"Min"/"Max" Th 9aidlFof AdKSa LISNY¥AGGSR @I fdzS NIy3aSa
"Weight'Th 5STAySa (KS ¢gSAIKG 2F GKS AYRAOI G2 NJ

O O O O

Integration with Other Systems:

1 Data integration with databases and analysis tools is ensured through the "Data Provenance"
column, which documents the original data source.
1 The use of RESTful APIs is encouraged for automated data querying.

REUSABLE
To maximize theeuse of data in different contexts and ensure its applicability in multiple scenarios:

Clarity in objectives and definitions:

1 The "Description and Purposes" column provides detailed documentation on the purpose of
each KPI, ensuring that users understésdntended use.

1 Example: "Kilometres of bicycle paths and lanes per 100 inhabitants," which describes the
infrastructure available for sustainable mobility.

Complete metadata and usage context:
The file includes additional information that facilitatesunderstanding and adapting the data to
different projects:

o
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1 "Project Objective": Establishes the relationship between each KPI and the strategic objectives
of the project.

1 dPotentialUsers": Identifies potential beneficiaries of the data, such as public administrations,
researchers, or private companies, promoting its use in different sectors.

Updates and versioning:
To ensure the reliability and relevance of the data over time, tgdaechanisms have been
implemented:
1 "Update Frequency": Defines the frequency with which the KPI values are updated, allowing
users to know the freshness of the data.
1 The "Metadata" sheet documents the file versions and relevant changes, ensuring ttdgeabi
of modifications and improving transparency in data management.
The implementation of a structured data model and its integration with analysis tools ensure the
applicability of the FAIR principles throughout the data lifecycle. Through storage dlateonal
database, periodic updates of values, and interactive visualization in a dynamic application,
accessibilityand reuse of information in different contexts are guaranteed.
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5, DynamosE Baseline

tKAa aSOGA2y KAIKfAIKGEA (GKS 1Se FTAYRAydIa 2y 5@
Baseline description, please sd@anex D Crosscutting Prioritie®ata.

5.1 D1. Northern Ostrobothnia, Finland

Pudasjarvi, a vast and sparsely popula |
municipality in Finland, faces significa
challenges related to accessibilit
economic sustainability, an
environmental resilience. With 14 remot
villages, long distances, and a diminish
population

Figure9. Snowy Oulu roadby wikimedia

Social Justice and Inclusion Cross -Cutting Priorities

Ensuring social justice and inclusion in Pudasjarvi req
enhancing essential services, improving mobility, and foste
economic resilience. One of the main challenges is the lac
accessible services, especially for elderly residents, who strt INNOVATION _ _
with daily tasks such as firewood preparation, snow shoveéing Financial and

running errands. @ business

models
Beyond household support, transportation remains a me |nnqvat|on
obstacle for local businesses and tourism development Soaa! _
structured, digital logistics platform could streamline these effo organizational
allowing for more efficient deliveries of localroducts, food, and

recycling materials, and even medication. Improved dic QeSS
infrastructure would also enhance access to financial and busi

22 NI dzy AGASaS SyadnNRy3d akb  ROD

connected and economically viable. 28 Local services,
(] 0
( A4 A} health and

For all these rasons, it is interesting to monitor indicators th wellbeing

reveal the current employment situation or unemployment rat
in the region, as well as indicators such as road connectior
shoppingcentres hospitals or leisure venues.

An optimisationof the regioris logistics can improve aspects st
as the inclusion of older people, a vulnerable group.

t
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BASELINE

Total populationin 01 January (persons)

1961 1971 1981 1991 200 2011 2021

Oulu Pudagaryl ee]j oo Linear (Oulu)

The overall population trends of Oulu, Pudasjarvi, and li between 1961 and 2021 are pretty different
Oulu shows a big and constant growth, with the sharp increase of the population ovdgthdes, Pudasjan
and li have flat trends, with slight fluctuations and small decreases in recent years.

Decadal growth rate (%)

10

1961-1971 1971-1981 1981-1991 1991-2001 2001-2011 2011-2021

et 1 LIV T T L T

These differences can be seen in the decadal growth rates for these LAUs. Whereas Oulu had a positi\
rate that decreased over time, Pudas/i and li show consistently negative growth rates in later deca
especially between 1992011.
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Population change in LAUs: Actual and projected (2051, 2101)

nnnnnnn

Oulu Pudagary

B AcCtua 2051 w2101

Looking ahead, the predictions for 2051 and 2101 depict quite different changes in the populations:. O
have a rather higlpopulation increase, greatly higher than Pudasjarvi and li. The change in populati
Oulu will increase by over 500,000 until the year of 2101, while Pudasjéarvi and li are so small that their i
indicates very little to no growth. These projectigures outline the potential for growth disparity amor
the three LAUSs.

LAU Actual 2051 2101 Change (20242051) (%) | Change (20242101) (%)
Oulu 2054890 | 2,837,250 | 4,888,600 47 179

Pudasjarvi | 78730 68,000 53,900 -13 -31

li 98440 112,260 141,640 14 44

R0O29.2: Employment (male)

—e— Pohjois- ja It&-Suomi
Finland

loyment (female)
--+-+ Europe (EU-27)

RO69: People at risk of poverty

43R0O28: Employment

RO71: Age dependency ratio

RO74: Female-disadvantage index

RO73: Female achievement index

1’(‘3
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Biodiversity

Pudasjarvi's natural environment plays a crucial role in the-v
being of its residents and the sustainability of its economy. [NNOVATION

region is home to extensive forests, wetlands, and dive Digital and

ecosystems that support lochiodiversity. However, traditiona technological

transportation and resource extraction methods have put press Innovation

on these habitats. Sustainable logistics and transporta RDD

solutions, such as shared delivery routes and optimi ) Energy

commuting traffic, could reduce habitafragmentation and transition and

minimize disturbances to wildlife. R o climate
neutrality

Furthermore, promoting ectourism and responsible lan
management practices would help protect biodiversity while &
creating economic opportunities for local communitie
Encouraging sustainable agulture and forestry practices woul
further contribute to maintaining the ecological balance of t
region, ensuring that natural resources continue to support b
human livelihoods and wildlife populations.

BASELINE

Coastal and

Forest Grasslands inland

Coastal and 17.65% 14.71% dunes

salt-tolerant 10.29%

habitats
19.12% Bogs, mires Rocky
and fens habitats

14.71% 5.88%

Percentage composition by group of protected habitats: Finland

Climate change mitigation and adaptation ‘1

Developing sustainable mobiligplutions, such as a digital logisti
. o INNOVATION
system that optimizes transport routes and minimizes unneces

! . : o Digital and

trips, would help lower carbon emissions while maintain :
tial : ; ident technological
essential services for residents. i"movation
. . _ . . . DD

By integrating digital innovationcommunitybased support — _
systems, and environmental conservation efforts, Pudasjarvi Sustainable
serve as a model for rural sustainability, balancing social inclu multimodal
economic viability, and environmental responsibility. mobility

i
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BASELINE

NBS2.7: Area of restored and/or\created wetlands/peatland

1ISO079: No. personal automobiles/capita

1S0082: Km bicycle paths and |

—e— Northen Ostrobothnia
—-+= Finland
e+ Europe (EU-27)

1S0024: GHG emission

1T Y= 00 N |

sings and rail stations

xT10.2:-Cultural Tourissh natural attractions diversity

ISO073: No. internet connecti

1SO064: Municipal solid waste/capita

5.2 D2. Studburgenland, Austria

Sudburgenland is a mountainot
region in southern Burgenlanc
home to numerous natural an

cultural

nature parks, castles, palaces
heritageprotected wineries anc
museums.

5pdm

monuments such a

o7

7

' FigrelO. Cyclists in the Saalehduser vineyards, Bad K@&sethuecat.org
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Social Justice and Inclusion Cross -Cutting Priorities

The population is agingyith a significant proportion of elderl

residents, which presents challenges in terms of mobi INNOVATION
healthcare, and social inclusion. Accessibility in the region ve Digital and
while the main towns are relatively weaibnnected, remote technological
villages and countryside @as face limitations in public transpo innovation
and digital infrastructure. Efforts to improve accessibility, suct Social
inclusive tourism initiatives and better mobility solutions, ¢ organizational
crucial to ensuring that all residents, including older adults and
individuals vith disabilities, can participate fully in social a governance
economic life. RDD
{NROGNESY I yRQa NAOK Odf ddz Qamg o BN
L . . o . health and
significant tourism potential, yet accessibility remains a challel 04 bei
Despite nearly 935,000 overnight stays in 2023, visitersl tto wetibeing
stay for less than three nights, indicating the need for impro
services and experiences. It is a good idea encourage iniciati\
raise the inclusivanfrastructure and accessible transportatic
. : Culture and
networks, that can encourage longer visits anaka tourism more @ cultural
inclusive for families, seniors and people with disabilities. . .
innovation
BASELINE
Total population (above median, high population group)
50000
40000
30000
20000 — —
10000
0
1961 1971 1981 1991 2001 2011 2021
LAU lennersdorf Glssing

i ornstein

R e itz

Stadtschlaining Keohfidisch

M ogersdorf
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The analysis of the higbopulation LAUs (the ones above median of averages) shows cities like Jenn
Gussing, and Rechnitz to have increases in total population over time; for 2051 and 2101, further gro’
be predicted.These LAUSs, particularlgnherdorf and Gussing, are distinguished because they show |
steady rise, indicating thereby that these may be good representations of strong urbanization Bamés

Martin an der Raab and Kohfidisch, among others, demonstrate minimal growth bint gbpulation is
nevertheless maintained.

Total population (below median, low population group)

15000
12000 —e
Q000
T ———
G000
——
3000 - @@ -
0
1861 1871 1481 1841 2001 2011 2021
m— Minihof-Liebau Unterkehlstatten Eberau —eiden bei Bechnitz
— 1R — Hannersdorf Weichselbaum MarktMeuhodis
— M 0HlEraben S handorf B 3 ersd orf

The lespopulated LAUs are likely decrease. The trend of depopulation is continuing, which is reflecte

2051 and further into 2101. Projections are that these LAUs will face a very serious declimé&glgsipethe
longer term.

Decadal growth rate (%) of consistently declining LAUs

[==]

-2
-6
-8
-10
-12
-14
-16
1961-1971 1871-1981 1281-1991 1991-2001 2001-2011 2011-2021
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Decadal growth rate (%) of highly fluctuating LAUs
(variability>12%)
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Decadal growth rate (%) of moderately fluctuating LAUs

(variability<12%)
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On the other hand, higpopulation LAUs are showing relatively stable or slightly declining growth, espe
in the most populous areas where decadal growth rates have seen some fluctuation but mostly rer
stable. Lowpopulation LAUs, however, have been very volatile, with growth rates fluctuating drast
across decades. The high variability in growth rates among thepépulation LAUs signals potential
unstable demographic trends.

Population change in high-population LAUs: Actual and
projected (2051, 2101)

45000
30000
o ‘ ‘Il III II II
D RN
. 4‘_." h i
;PD‘?‘ L}(\% '{s‘\. \?-_,‘_'5\ tg, ) q,\\(&' . é? .5:"}\ .b,':#\ &ﬁ\ .a@
A i & & e b & e 23 5
& o L A o o (o w
& v o i +“® a] < N
o G LS.
\{‘.:Qb l-_:"\.. \}l{é"

W Actusl m2051 w2101

R R 5 i = .
5pdmM 58YyFY24Q . FaStAYS FYR a2yAG2NRy3 t NIBE RIRACTVES



LAU Actual | 2051 2101 Change (20242051) (%), Change (20242101) (%)
Jennersdorf 41210| 40,180| 38,570 -3 -6
Gussing 36650| 34,420| 30,970 -6 -15
Rechnitz 29370( 27,200| 24,100 -7.4 -17.9
Bernstein 20790| 18,950| 16,500 -8.8 -20.6
Sankt Martin an der Raab 19650| 17,800| 15,300 -9.4 -22.1
Stadtschlaining 20040| 18,500| 16,100 -1.7 -19.6
Kohfidisch 14480| 13,700| 12,200 -5.4 -15.8
Tobaj 13420| 12,200| 10,600 9.1 -21
Mogersdorf 11480| 10,200| 8,600 -11.2 -25.1
Deutsch Schitzekisenberg 10830 9,600 7,900 -11.4 -27.1
Neuhaus am Klausenbach 9200 7,900 6,400 -14.1 -30.4
Minihof-Liebau 10650 9,100| 7,500 -14.5 -29.6
Unterkohlstatten 10020 9,200| 8,100 -8.2 -19.2
Eberau 9280 8,100 6,700 -12.7 -27.8
Weiden bei Rechnitz 8310 7,300 6,100 -12.2 -26.6
Strem 8720 7,800 6,700 -10.6 -23.1
Hannersdorf 7460 6,400 5,300 -14.2 -29
Weichselbaum 7070 6,000 5,000 -15.1 -29.3
Markt Neuhodis 6590 5,600 4,600 -15 -30.2
Mihlgraben 3830| 3,200| 2,600 -16.4 -32.1
Schandorf 2640 2,200 1,800 -16.7 -31.8
Badersdorf 2880 2,400 2,000 -16.7 -30.6

R029.2: Employment (male)

—e— Burgenland
Austria

R0O29.1: Ermployment (female)
=+ Europe (EU-27)

RO69: People at risk of poverty

2-RO28: Bmployment

RO71: Age depeRdency ratio

RO74: Femaledisadvantage index

RO73: Female achievement index

o
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Biodiversity

INNOVATION

@ Technical
It is a region rich in biodiversity, with a landscape characterize innovation
rolling hills, forests, vineyards, and wetlands. The region is h
to diverse flora and fauna. Traditionagricultural practices RDD
including organic farming and smattale viticulture, help maintaii ) Energy
biodiversity by supporting soil health and preserving native p transition and
varieties. However, biodiversity in Stidburgenland faces challe \ > climate
due to habitat fragmentationland use changes, and clima neutrality

change. Conservation efforts focus on restoring natural habit
promoting sustainable agriculture, and integrating biodivers
friendly practices into tourism and local industries.

Nature-based
@’ and cultural

Tourism

BASELINE

Rocky Freshwater

habitats 12.68%

Forests Grasslands 14.08%

28.17% e

Coastal and

Heath inland dunes
1.41%

an d Coastal and
salt-tolerant
habitats

scrub 1.41%

Sclerophyllous

7.04% [

1.41%

Bogs, mires
and fens
12.68%

Percentage composition by group of protected habit#tastria
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Climate change mitigation and adaptation ‘i

Sudburgenland, like many rural regions, is increasingly affecte
climate change, with rising temperatures, changing precipitatic INNOVATION

patterns, and extreme weather events impacting agriculture ai Technical
natural ecosystems. One of the most pressing concerns is the innovation
impact on viticulture, as higher temperatures accelerate grape DD

ripening and affect wine quality.

Furthermore, promoting sustainable mobility initiatives would
contribute to reducing emissions.

BASELINE

ISO079: No. personal automobiles/capita

——

150082: Km bicycle paths and lanes per 100K popata
e
—e— Siudburgenland o
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- Europe (EU-27) ’ ‘
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5.3 D3. Zamora, Spain

This Dynamo is made up of rur
areas in the province of Zamor
which face significant challenges
terms of sociajustice and inclusion
The population is ageing and mao
municipalities have fewer than 1,0C
inhabitants, leading to a progressi\
depopulation of the area. I
particular, the Tierras de Campo

PanLampreana area rEQUIre mmmmstmes it s —
attention in aspects such &
accessibility.

Social Justice and Inclusion Cross -Cutting Priorities

The demographic decline has resulted in a weakening of esse
services, such as public healthcare, as geographical isolatiot
poor transportation infrastructure make it difficult for residents
access medical assistance in a timely manner.

Digitd connectivity is also uneven, hindering the developmen
telemedicine solutions that could bridge this gap.

Simultaneously, cultural and historical sites, such as the Ten
Castle of Castrotorafe, are underutilized due to poor preservat
lack of modern digital experiences, and inadequate rc
infrastructurer especially in adverse weather conditions.

Revitalizing these cultural treasures through digital tools
improving road access could stimulate tourism, engage you
generations, and enhaedhe sense of belonging among resider
Addressing these barriers is vital to fostering social cohesion
providing equal opportunities for all inhabitants.

BASELINE
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Population Comparison by Age Group

i Age Groups
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Total population (below median, low population group)
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G000
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2000
0
1861 1371 1981 1991 2001 2011 2021
i lalba de la Lampreana Castronuevo San Agustindel Pozo
——illaveza d el AZua —Tapicles — Arquillinos
5an Esteban del Molar Cerecinosdel Camizal w— Fiedrahita de Castmo
—idayanes o Prob l3d ura d e Valderad uey

The general trens shovesstablepopulationdeclinefor high and low population LAUs. In the higbpulation
group,areassuchasCoreses, Roales, Villafafila, Manganeses de la  Lampreana,
Vezdemarbarshowa constantdecreasealthoughin Villarrin - de  Campos and Revellints ratios of
declineare slower. In the lowpopulationgroup,the main majority correspond tareaswherethis decline
follows similarlyalthoughVillalba de la Lampreana and Castronupresentaregular declineNevertheless,
Piedrahita de Castro, Vidayes, and Pobladura de Valderadwpwmore dramatic decreases.

Decadal growth rate (%) of lower fluctuating LAUs (variability < 25%)
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Decadal growth rate (%) of moderately fluctuating LAUs (25% < variability

< 30%)
10
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Decadal growth rate (%) of highly fluctuating LAUs (variability > 30%)
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The general trend reveals a mixed pattern in growth rates. For thegoghlation group, the growth rate o
most LAUs fluctuates, with some periods of decline and recovery, thouggrajly maintaining a negativ
trend. Vezdemarban, Coreses, and Manganeses de la Lampreana exhibit the steepest decline
Revellinos and Villarrin de Campos show milder fluctuations. In thepdpulation group, the growth rate:
are predominantly neative, with Pobladura de Valderaduey, Vidayanes, and Piedrahita de Castro

consistent losses. However, San Esteban del Molar and Villaveza del Agua experience periods
moderate change.

]
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Population change in high-population LAUs: Actual and projected (2051,
2101)
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Population change in low-population LAUs: Actual and projected (2051,
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The population projections for the LAUs frd2021 to 2101 show a general trend of decline, with so
variations. For higipopulation areas, Roales and Villafafila are expected to experience significant popt
growth until 2051, followed by a slight decrease by 2101. On the other hand, Mangatetesamprean
and Granja de Moreruela show a steady decline in population over the decades, with projections indic
further reduction by 2101. Villaveza del Agua and Piedrahita de Castro also demonstrate moderate poj
decreases, continuing @ownward trend throughout the period. This suggests that while some areas
experience growth in the near future, the overall trend for these LAUSs is a gradual population declir
the next 80 years.

Coreses 10590 | 8,000 | 5,900 |-24.5 -44.3
Roales 9870 13,400 | 18,200 | 35.8 84.4
Villafafila 4750 3,700 |2,800 |-22.1 -41.1
Manganeses de la Lampreanj 4480 3,200 |2,300 | -28.6 -48.7
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Vezdemarban 4480 3,500 |2,700 |-21.9 -39.7
Villarrin deCampos 3870 3,000 2,300 -22.5 -40.6
Pajares de la Lampreana 2980 2,200 | 1,600 |-26.2 -46.3
Granja de Moreruela 2650 2,000 |1,400 |-245 -47.2
Belver de los Montes 2630 2,000 |1,500 |-24 -43

Revellinos 2570 2,200 1,800 -14.4 -30

Cerecinos de Campos 2470 1,800 | 1,300 |-27.1 -47.4
San Cebrian de Castro 2380 1,800 | 1,300 |-24.4 -45.4
Aspariegos 2340 1,800 | 1,300 |-23.1 -44.4
Villalba de la Lampreana 2230 1,700 | 1,300 | -23.8 -41.7
Castronuevo 2200 1,600 1,200 -27.3 -45.5
San Agustin del Pozo 1830 1,500 | 1,200 | -18 -34.4
Villaveza del Agua 1790 1,250 | 850 -30.2 -52.5
Tapioles 1390 1,050 | 790 -24.5 -43.2
Arquillinos 1200 890 650 -25.8 -45.8
San Esteban del Molar 1130 870 650 -23 -42.5
Cerecinos del Carrizal 1120 800 550 -28.6 -50.9
Piedrahita deCastro 970 700 490 -27.8 -49.5
Vidayanes 830 630 470 -24.1 -43.4
Pobladura de Valderaduey | 390 300 230 -23.1 -41

Biodiversity

¢CKS O0A2RAGSNEAGE 2F %I Y2NI Qi
traditional land use, forested areas, anagricultural fields. INNOVATION

However, the declining human presence and reduction in lives Digital and
farming have led to the abandonment of lands and f technological
accumulation of undergrowth, increasing the risk of large fol Innovation
fires. These fires, which have affected the westeart of the RDD

province in recent years, pose a significant threat to b
ecosystems and local communities. The loss of biodive
resulting from such fires damages habitats, disrupts wildlife,
RSLX SGS&a GKS NBIA2yQa VI érsigN
requires a combination of sustainable land management practi

such as encouraging extensive livestock grazing to rei 83 5 Localservices,
undergrowth, and implementing monitoring systems to preve &6 health _and
GKS &LINBIR 2F FT2NBad FANBao® wellbeing

only crucial for maintaining ecological balance but also supg
rural livelihoods that depend on natural resources.
BASELINE
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Coastal and

Bogs,
salt-tolerant Grasslands SC'”;‘::E""“S mires and
habitats 11.11% 8.55% fens
Forest 17.09% 6.84%

23.08%

Freshwater Rocky
11.97% habitats

6.84%

Percentage composition by group of protected habit&pain

Climate change mitigation and adaptation

Zamora is increasingly vulnerable to climate change, with hc

and drier summers contributing to the growing frequency & INNOVATION _
intensity of forest fires. These environmental changes threz Technical
both the natural landscape and the safety of rural communit Innovation

The combination of reduced land maintenance and climi RDD
variability has led to more severe fire outbreaks, highlighting
need for proactive adaptation strategies.

While local emergency services from the Junta de Castilla y
and the Diputacion de Zanra are available, municipalities lac
advanced fire detection technologies and réiaie monitoring
systems.

BASELINE
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5.4 D4. North-East Scotland, United Kingdom

North East Scotland is characterised
diverse landscapes of coastal are
rolling hills and fertile agriculture
land.

Agriculture remains a vital componel
of the region's economy. North Ea
Scotland accounts for approximate
16% of Scotland's agricultural lan
producing almost half of the country
crops, onethird of its fattening cattle |
and two-thirds of its pigs.

The population is ageing and the bir
rate is declining. This demograpf
shift poses challenges for the regio
including potential labour shortage
and increased pressure on healthce
services.

Social Justice and Inclusion Cross -Cutting Priorities

Rural areas in NortEast Scotland, including districts like Perth ¢
Kinross, face demographic challenges characterized by an
population and the depopulation of rural communities. The
trends contribute to social isolation and loneliness, parachyl
among older residents, which are known risk factors
YySdZNERS3ISYSNI G6AGPS RAA&ASI&asSa
Accessibility to health services can be limited due to
remoteness of some villages, and digital connectivity rem:
inconsistentin certain rural parts.

There is a growing need for proactive solutions that enhance
well-being of older people by promoting mental and physi
health. Furthermore, improving transport links and ensur
reliable digital infrastructure would enhandeealthcare access
reduce isolation, and foster greater inclusion.

5podm 58ylY2aQ . F&aStAYS FYR az2yAd2NRy3

Figurel2. Baling Hay

, Netheraod, by geograph.org
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Biodiversity

The agricultural landscape of NofHast Scotland, which plays
OSYiGiNIf NBfS Ay GKS NBIA2y . INNOVATION

increasingly under pressure from unsustainable land manager Digital and
practices and the effects of climate change. Farmers are stngg technological
to adapt to evolving environmental conditions, leading to Innovation

Enhancing biodiversity both above and below ground is cruci organizational

restoring ecological balance. and
governance

degradation, biodiversity loss, and reduced ecosystem resilie @ Social

Involving rural residentsniconservation projects and fostering RDD
sense of stewardship over the land can create a more biodiv

and sustainable rural environment. Avased initiatives anc
landscape engagement activities can also promote ecolol
awareness among older residentarther bridging the connectiot

between biodiversity and webeing.

Localservices,
health and
wellbeing

0
Do e

BASELINE
D04 - Biodiversity radar chart

NBS2.6: Total surface area of wetlands/peatlands

—e— North-East Scotland
United Kingdom
--+-- Europe (EU-27)

NBS9.4: Species diversitypwithino mer-Bliversity Index of habitats

NBS8.31.1: ESTIMAP nature-based recreation

&
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Climate change mitigation and adaptation

Climate change poses a growing threat to Nedth & . { C
rural landscape, impacting agricultural productivity, wa
resources, and land stability. Farmers are increasingly require
adapt to these changes while also contributing to climate cha
mitigation.

Rural communities directly affected by renewable ene
infrastructure need support to ensure that the economic a
social benefits of the green transition are fairly distribute
fostering equity and local empowerment.

Digital platforms ca equip residents with knowledge @
mitigating these effects while ensuring that local communit
receive a fair share of the economic benefits from green ent
projects.

BASELINE

INNOVATION

D04 - Climate Change Mitigation radar chart
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5.5 D5. Andalucia, Spain

Cordoba located in southerr w‘m, ,,
Spain, is a region historical | ‘ ——
exposed to high temperatures |
These villages face growir '
concerns related to climate g
change and its effects on daily lif
especially for vulnerabl¢ §
populations.The expected rise i
temperatures by approximatel
2°C and a reduction in annu [
precipitation by about 100 mm by

2040 will likely exacerbate existir
inequalities.

e o
Figurel3. Reservoir aiznajar, by flickr.com

Social Justice and Inclusion Cross -Cutting Priorities

Rural communities, small farmers atalv-income families may
experience greater difficulties in accessing water and f
resources, which are affected by climate change and the extr
weather in the regionThere is a growing need to empower citize INNOVATION

through educational programs that hightig the relationship @ Social

between water consumption, food production, and their role organizational

consumers. Public awareness campaigns targeting food waste and
water-saving practices can enhance community resilience. governance
. : - - RDD

Furthermore, improving digital connectivity and ro e .
: : Q Q Local services,
infrastructure can ensure that remote populations are not | NS

L , ) : ( A4 ) health and
behind in accessing resources and knowledge, promoting fair

) . . wellbeing
and inclusion across the region.

BASELINE
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Total population (below median, low population group)
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Decadal growth rates amguite different for every decade, which is especially important in highly fluctue
LAUSs, noting instability in demographic trends.

Population change in LAUs: Actual and projected (2051, 2101)
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B Actus 2051 2101

The future projection indicates an increase in population for larger LAUs like Lucena, Puente Gen
smaller ons like Aguilar de la Frontera and Rute may continue with slight declines due to the ¢
difficulties these areas are facing with regard to maintaining a population.

LAU Actual 2051 2101 Change (20242051) (%)| Change (20242101) (%)
Lucena 427120 450,000 | 480,000 | 5.4 12.4
Puente Genil 297670 310,000 | 320,000 | 4.1 7.5
Carmona 291230 310,000 | 330,000 | 6.5 13.3
Cabra 202450 210,000 | 220,000 | 3.7 8.7
Marchena 193170 200,000 | 210,000 | 3.5 8.7
Aguilar de la Fronterg 133980 130,000 | 120,000 | -3 -10.4
Rute 98350 95,000 90,000 -3.4 -8.5
Fuentes de Andalucig 71600 70,200 69,000 -2 -3.6
Benameji 49820 50,000 52,000 0.4 4.4
Iznajar 41060 38,000 35,000 -7.4 -14.8
Moriles 37210 37,700 38,500 1.3 35
Carcabuey 23740 22,000 20,000 -7.3 -15.8
Encinas Reales 22560 23,200 24,100 2.8 6.8
Monturque 19480 19,300 18,800 -0.9 -3.5
Palenciana 14630 13,800 12,900 -5.7 -11.8

o
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LEVEL MBPS

Sub-regional (Cordoba/Sevilla)

Regional (Andalucia)

National (Spain)
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Dynamo 05
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— 1152 - 116,9
= 116,9 - 135,8
== 135,8 - 239,7
Cordoba
[ Andalucia, Spain

Spain — LAUs

A

Biodiversity
The region's changing climate conditions, marked by prolor

1

droughts and heatwaves, pose a threat to local biodivers INNOVATION

Decreasing water availability and more frequent extreme weat
events can harm the natural habitats of flora and fauna, redus
species diversity.

Agriculture, a key economic activity, could also face biodive
loss due to water scarcity and unsustainable farming practi
Supporting the transition to agroecological methods &
promoting sustainable land management can help pres local
ecosystems. Restoring native vegetation and encouraging w.
efficient crops can protect biodiversity while enhancing f
resilience of agricultural landscapes.

BASELINE
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D05 - Biodiversity radar chart

NBS2.6: Total surface area of wetlands/peatlands

—e— Andalucia
Spain
--+-- Europe (EU-27)

NBS9.4: Species diversityjwithin-a

defined-area + (]

NBS8.31.1: ESTIMAP nature-based recreation

Climate change mitigation and adaptation

Climate change projections for Andela necessitate bott
mitigation and adaptation strategies.

On the mitigation front, reducing food waste can significar @
lower greenhouse gas emissions along the supply ct
Educational initiatives can encourage consumers and business
adopt more responsible consumption habits. Adaptatic
measures, such as investing in modern irrigation syste
promoting droughiresistant crops, and improving water storar RDD
infrastructure, can safeguard agricultural productivity.

Additionally, enhancing water management systems ar
integrating climate awareness into local policies will help ens
the region can cope with future challenges, securing the-ilhg
of both residents and the environment.

{\@
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BASELINE
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LEVEL MWH/Y
Sub-regional (Cordoba/Sevilla)
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National (Spain) 21.752.685,65
European Union 0,00
Dynamo 05
Hydropower potential (MWh/y) |
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5.6 D6. Zagori, Greece
Zagori is a mountainous regic
located in the Epirus region
northwestern Greece. It is know
for its rugged and dramati
geographical features, shaped |
its position within the Pindus
Mountain Range.
Figureld. Megas LakkosZagoi, by flick
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Social Justice and Inclusion Cross -Cutting Priorities

Zagori, with its picturesque stone villages and mountain
terrain, offers a rich cultural and natural heritage, yet fa
significant challenges regarding accessibility and social inclus
The region is heavily reliant on private vehicles due to éth
public transportation, creating barriers for older people, you
and individuals with disabilities. The rising costs of fuel and
isolation of certain villages exacerbate inequalities, makin
difficult for residents to access essential servicesl dimiting
tourism opportunities for those with mobility or visu
impairments.

Furthermore, improving tourism infrastructure to include tact
pathways, Braille signage, and audio guides would enable vis
AYLI ANBR @A&aAG2NRAR dutal abdy @lpusal
landmarks. Such initiatives would not only foster social inclu:
odzii Ffaz &aGNBYy3IGKSYy %I 32NA
welcoming destination.

BASELINE
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Total population (between 25th and 50th percentile, low
population group)
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In D6, the population trends areery disparate; while certain LAUs are growing in specific decades, like
in and Vitsa in from 2001 to 2011, others are either in decline or stagnation like Trestino in the same ¢

A ~ . . = .
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Decadal growth rate (%) of lower fluctuating LAUSs (variability<60%)
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Decadal growth rate (%) of extremely fluctuating LAUs
(variability=100%)

1961-1971 1971-1981 1981-1991 1991-2001 2001-2011 2011-2021
/T H0ETO — VTl Papigo Dolian [0 ri0d endr
e GTEVENTEID e W TYSSOCHON e Ts2pElonvo VOWOUSSE e KD

Elgochori sl avallar — | ES

Regarding the decadal growth rates, while scaneas present a stable or slightly declining trend, other at
present a high variability in their growth rates. Most of the LAUs present a significant increase or de
from 2001 to 2011except Koukkoli, which continued as its normal behavior.

Population change in high-population LAUs: Actual and projected (2051,
o

2101)
':-‘.“D 3 <\\\

? g% 2 : & &
& q* F & ¢ a® P &
F o & W £ &
& b ‘:_‘\0

& &
h i Py

; i ) C & 2 i &
° - & & & a &

B Actual w2051 2101

Future projections show a mixed results. Some LAUs like Vryssochori and Tsepelovo are expecte
population increases, whereas others like Kato Pedina, are likely to continue experiencing a downwar
These variations indicate both opportunities attthllenges for the region in terms of lotgrm population
stability.

LAU Actual | 2051 | 2101 | Change (20232051) (%) Change (20242101) (%)

Dematio 3270| 2450| 1850 -25.1 -43.4
Papigo 2670| 3205| 3852 20.06 44.28
Tsepelovo 2610| 3040| 3530 16.4 35.3
Grevenitio 1930 | 1450 980 -24.9 -49.2
Asprageli 1650| 1,770 1,910 7.3 15.8
Aristi 1540| 1,660| 1,790 7.8 16.2
Petra 1530| 1210 940 -20.9 -38.6
Ano Pedina 1440| 1,530| 1,630 6.2 13.2

t
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Itea 1330 990 740 -25.6 -44.4
Monodendri 1290| 1,460| 1,670 13.2 29.5
Karyes 1190| 1,480| 1,820 24.4 53
Vovoussa 1150 970 820 -15.7 -28.7
Vitsa 1020 910 830 -10.8 -18.6
Skamnelli 950| 1,020| 1,100 7.4 15.8
Elatochori 900 560 330 -37.8 -63.3
Vryssochori 900 | 1,080| 1,270 20 41.1
Kipi 860 960 | 1,080 11.6 25.6
Kavallari 780 470 270 -39.7 -65.4
Fragades 770 594 459 -22.86 -40.57
Tristeno 710 530 380 -25.4 -46.5
Anthrakitis 700 630 560 -10 -20
Flabourari 700 540 416 -22.86 -40.57
Laista 600 670 730 11.7 21.7
Doliani 550 350 230 -36.4 -58.2
Elafotopos 530 320 190 -39.6 -64.2
Kapessovo 510 410 320 -19.6 -37.3
Elati 490 350 240 -28.6 -51
Kato Pedina 410 300 220 -26.8 -46.3
Koukkouli 390 220 120 -43.6 -69.2
Makrino 360 270 190 -25 -47.2
Dikoryfo 330 220 150 -33.3 -54.5
Leptokarya Zagoriou 320 242 183 -24.38 -42.81
Potamia 310 420 540 35.5 74.2
lliochori 310 300 280 -3.2 -9.7
Kastanonas Zagoriou 300 200 130 -33.3 -56.7
Messovounio 290 200 130 -31 -55.2
Manassis 260 190 140 -26.9 -46.2
Dilofo 240 160 100 -33.3 -58.3
Kaloutas 230 140 80 -39.1 -65.2
Vradeto 210 158 118 -24.84 -43.9
Dipotamo 200 140 90 -30 -55
Aghios Minas 190 130 80 -31.6 -57.9
Negades 190 140 90 -26.3 -52.6
Aghia Paraskevi 130 70 40 -46.2 -69.2

o
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R0O29.2: Employment (male)

—e— |peiros
Greece

mMrloyment (female)
--+-- Europe (EU-27)

RO69: People at risk of poverty

Employment

RO71: Age dependency ratio

RO74: Femaledisadvantage index

RO73: Female achievement index

Biodiversity

The biodiversity of Zagori is deeply intertwined with its traditio

fFryR YFylFI3sSySyd LINI OdirdsSa | INNOVATION
ecosystems, including mountain forests, rivers, and vall Technical
support diverse flora and fauna. However, increasing hu innovation
wildlife conflicts, driven by car dependency and habi RDD

fragmentation, pose threats to animal populations. Additiona — Nature-based
the decline of traditional irrigation systems and the abandonm @

of old mills have affected local biodiversity, as these syst w sl culiiiel

historicallymaintained water flow and provided microhabitats f Ui

aquatic and plant species. ‘ Energy

\ T/ transition and
Revitalizing these traditional practices alongside the adoptiol climate
modern conservation techniques could help restore ecolog neutrality

balance. Preserving and expanding green dors would
safeguard wildlife, while promoting coexistence between hun
activity and nature.
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BASELINE

Sclerophyllous

Coastal and !
salt-tolerant Freshwater scru
habitats 10.11% 7.78%
Forest 16,85% Rocky
31.46% :
0 Coastal and hab'tits
Grasslands inland B 6744’
11:24% dunes K
8'99% 4.49%

Percentage composition by group of protected habit&seece

Climate change mitigation and adaptation

Drought conditions place pressure on both local communities
the growing number of visitors. Sustainable water managemel INNOVATION _
crucial, requiring the integration of modern watsaving @ Technical

technologies with traditional systems like stone aqueducts . innovation

irrigation channels. RDD

Additionally, reducing car dependency through dadendly ) Energy

transport options would cut emissions, contributing to climé transition and

change mitigation. A > climate
neutrality

BASELINE

1ISO079: No. personal automobiles/capita

1S0082: Km bicycle paths and | S per 100K populatTn

—e— Zagori
—»- Greece

D§.1: Max: daily capacityaf public transport (% population)
-+ Europe (EU-27) g

*

1S0024: GHG emission CO?2 eq./capita)

IRD6.3: No. rail-crossings and rail stations

NBS2.7: Area of restored and/or\created wetlands/peatland;;"'

'I;f_leo.Z: Cultural Touristh natural attractions diversity

1ISO073: No. internet connecti
1SO064: Municipal solid waste/capita
fti)
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5.7 D7. Zakarpattya, Ukraine

Zakarpattia is located in the westernmost part of Ukraine, bordering Romania to the south, Ht
to the southwest, Slovakia to the west, and Poland to the northwest. It meaominantly
mountainous area, with approximately 80% of its territory covered by the Carpathian Mountair
over 50% covered by forests. The region is known for its rich biodiversity, picturesque lands
and important natural resources, includingers, dense forests, and alpine meadows.

Demographically, Zakarpattia is characterized by its multicultural and multiethnic compositiol
population is predominantly rural, with many small towns scattered across the mountai
landscape. Migration gterns reflect a population decline in some rural areas. The population t

to be older, as younger generations often seek employment opportunities abroad.

2

¥ v b

] Figurel5. Ukraine. Zakarpattia. Autumn Waterfall Shipby deviantar

Social Justice and Inclusion Cross -Cutting Priorities

Dynamo faces significant challenges in accessibility and mo
due to a lack of public transport and adequate road infrastructt

Villages within the community are connected by long stretche

unlit and underdeveloped roads. Residents, especially vulner
groups such as the elderly and children, often walk sev

5podm 58ylY2aQ . F&aStAYS FYR az2yAd2NRy3

INNOVATION

Digital and
technological
innovation

)
t NIBA RUIRACTIVES






Biodiversity

The Zakarpattya region is renowned for riish biodiversity, with
over 50% of its territory covered by forests and 80% made u
mountains.

Traditional beekeeping, particularly involving the Carpatr
honey bee Apis mellifera carpatida plays a vital role i
maintaining local biodiversity. k\@ever, this practice is threatene
by disease, inadequate pest management and a lack of monitc
systems.

The development of tourism with an emphasis on nathesed
experiences, combined with systems to track visitor numbers
environmental impactscan further protect and highlight the
region's biodiversity.

Climate change mitigation and adaptation

Bl 1 NLI Gl Qa Y2dzy il Ay2dza Sy
to the impacts of climate change, including extreme weat
events and changing ecological conditions.

Communities that rely on traditional agriculture abéekeeping
are particularly susceptible to temperature fluctuations a
changes in flowering cycles, which affect honey production
crop yields.

Increasing the use of renewable enefggwered systems cal
reduce emissions and contribute to climate chanmgitigation.

Additionally, promoting sustainable tourism and implementi
water-efficient practices in local businesses can help adap
future climate challenges.

Integrating modern technologies with traditional ecologit
knowledge will becrucial to enhancing community resilienc
safeguarding natural resources and ensuring the Jmmm
sustainability of the region.
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5.8 D8. Fiastra Valley, Italy

"
"y \\’}

The Fiastra Valley is located in the
inner part of the Le Marche regior
in central Italy, at the foothills of
the Apennine Mountains. It is
characterized by a hilly landscape
with the Fiastra River running
through it. The area is largely rdya
with agricultural fields dominating
the land cover, alongside patches
of forests in steeper and riparian
zones.

The area is known for traditional farming practicparticularly the cultivation of ancient grains ar
vineyards, which contribute to both biodiversity and food heritage.

In addition to its natural tourist appeal, the region is characterised by a community identity |
festivals such as Borgofuturo, whi since its inception has promoted cultural revival and r
regeneration.

Social Justice and Inclusion Cross -Cutting Priorities

INNOVATION

Financial and
business
models

The Fiastra Valley, with its small and dispersed population, f @
challenges in ensuring equitable access lazal resources innovation
particularly food produced in the valley. The complexity Social
distributing local products reduces access to fresh, locally gr @ organizational
produce. This lack of access disproportionately affects vulner and
groups, such as elderly residents or thosethaut private governance
transportation. Establishing an accessible and cooperative sy

that facilitates the direct sale and distribution of valley produ RDD

can promote social inclusion by connecting local farmers o
consumers, strengthening community ties, angpgorting smaH ;-Cl
scale agricultural livelihoods. A

Q , Local services,
3 ] health and
wellbeing

[g Culture and
cultural
innovation
&l
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BASELINE

Total population in 01 January (persons)

75000
G000
45000
30000 —— o
--._______-__ —
15000 — —
o
1861 1971 1981 19491 2001 2011 2021
| pe 5an Ginesio s 0N N0 m— | o0 0 Piceno
Urbiszglia e SETANZ 210 N PONTEN O m— S GINES0

The population in D8 is constantly falling, and in some LAUS, like San Ginesio and Sant'Angelo in Por
downward trend is likely to continue well into the future.

Decadal growth rate (%)

10
5
0
-5
-10
-15
-20
-25
1961-1971 1971-1981 1981-1991 1991-2001 2001-2011 2011-2021
= RipeSan Ginesio — COlMUr a0 | Or 0 Piceno
Urbiszglia —— SENTANZEID N PONTEN O —San GiNeso

Municipalities like Ripe San Ginesio show negative growth rates fopehied 19612001, recover in the
decade 20022011, even reaches a positive growth rate. On the other hand, municipalities like San (
always decline, with a sharp decline from 2011 to 2021. decades.

=
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S5podmM 58YIFY248Q . FaAStAYS YR a2y Ad2NRAYy 3 t NBA RIRACTVE



Population change in LAUs: Actual and projected (2051, 2101)

San Ginesio

Urbiszglia

Loro Piceno

Sant'Angeloin Colmurano  RipeSan Ginesio
Pantano

W Actuzl m 2051 2101

The longterm projections are that this Dynamoilwalso continue to face difficulties in holding its reside
population, with decreases in all LAUs.

LAU Actual | 2051 2101 Change (20242051) (%) | Change (20232101) (%)
San Ginesio 31980 | 29185 | 26633 | -8.75 -16.73
Urbisaglia 24630 | 22715 | 20951 | -7.77 -14.96
Loro Piceno 22400 | 20667 | 19075 | -7.75 -14.86
Sant'Angelo in Pontano | 13060 | 11964 | 10961 | -8.38 -16.04
Colmurano 12080 | 11174 | 10339 | -7.51 -14.42
Ripe San Ginesio 8220 7742 7294 | -5.8 -11.26
S5pdm 58yl Y2aQ FAStEAYS YR a2y AiG2NAyYy 3 t NIBA RIRACTVES



















































































































































































































































































































































