
 

 

 

5рΦм 5ȅƴŀƳƻǎΩ .ŀǎŜƭƛƴŜ ŀƴŘ aƻƴƛǘƻǊƛƴƎ tǊƻƎǊŀƳƳŜ                                                   1 

 

 

 

  

 

 

 

  

                       

 

 

 

 

 

 

 
 

Dynamosô Baseline 
and Monitoring 

Programme 

Deliverable No. 5.1 

WP5 

Grant Agreement no.: 101084377 

Project title: Empowering rural 

communities to act for change 
 
 

Contractual Submission Date: 31/08/2024 

Actual Submission Date: 28/02/2025 

Re-submission Date: 26/05/2025 

 

Responsible partner: CARTIF 
 
 



 

 

 

5рΦм 5ȅƴŀƳƻǎΩ .ŀǎŜƭƛƴŜ ŀƴŘ aƻƴƛǘƻǊƛƴƎ tǊƻƎǊŀƳƳŜ                                                   2 

 

Grant agreement no. 101084377 

Project full title Empowering rural communities to act for change 

Project duration 01/09/2023 - 31/08/2027 

 

 

Deliverable number D5.1 

Deliverable title 5ȅƴŀƳƻǎΩ .ŀǎŜƭƛƴŜ ŀƴŘ aƻƴƛǘƻǊƛƴƎ tǊƻƎǊŀƳƳŜ 

Type1 R 

Dissemination level2 PU 

Work package number WP5 

Work package leader UCD 

Author(s) Francisco Barrientos, Pedro Martín-Lerones, Maya Tasis, 

Susana San-José, Jorge Rodríguez (CARTIF)  

Main Contributors Ozge Ogut, Claudia de Luca (UNIBO) 

Lasith Kottawa Hewamanage, Francesco Pilla (UCD) 

Xavier Domínguez, Santi Fuentemilla (IAAC)  

Internal reviewers Luis Cunha (ALM) 

Gerald Musser, Stelios Damalas (VIF) 

Keywords KREI, key rural empowerment indicator, baseline, 

monitoring 

 

RURACTIVE has received funding from the European Union under the Horizon Europe grant agreement No. 

101084377, from the Swiss State Secretariat for Education, Research and Innovation (SERI) under contract 

No. 23.00395 and the UK Research and Innovation (UKRI) under contract No. 10069340.  

Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those 

of the European Union or the European Research Executive Agency REA. Neither the European Union nor the 

granting authority can be held responsible for them. 

 

 
1 Type: Use one of the following codes (in consistence with the Description of the Action): 

 R: Document, report (excluding the periodic and final reports) 

 DEM: Demonstrator, pilot, prototype, plan designs 

 DEC: Websites, patents filing, press & media actions, videos, etc. 

  
2 Dissemination level: Use one of the following codes (in consistence with the Description of the Action) 

 PU: Public, fully open, e.g. web 

 SEN: Sensitive, limited under conditions of the Grant Agreement 

  



 

 

 

5рΦм 5ȅƴŀƳƻǎΩ .ŀǎŜƭƛƴŜ ŀƴŘ aƻƴƛǘƻǊƛƴƎ tǊƻƎǊŀƳƳŜ                                                   3 

 

 

 

 

  



 

 

 

5рΦм 5ȅƴŀƳƻǎΩ .ŀǎŜƭƛƴŜ ŀƴŘ aƻƴƛǘƻǊƛƴƎ tǊƻƎǊŀƳƳŜ                                                   4 

 

Table of Contents 

TABLE OF CONTENTS .......................................................................................................... 4 

LIST OF FIGURES .................................................................................................................. 7 

LIST OF TABLES ................................................................................................................... 9 

RURACTIVE GLOSSARY..................................................................................................... 10 

LIST OF ACRONYMS AND ABBREVIATIONS .................................................................... 12 

1. EXECUTIVE SUMMARY ................................................................................................ 14 

2. INTRODUCTION ............................................................................................................ 16 

3. METHODS AND INDICATORS TO DEVELOP THE DYNAMOSô BASELINE .............. 19 

3.1 Framework Establishment .....................................................................................................................................20 

 Long-Term Vision for Rural Areas and Its Four Areas of Action .......................................................................... 20 

 Rural Development Drivers (RDD) for Rural Development and Empowerment ................................................. 22 

3.2 KREI Definition: Key Rural Empowerment Indicators .............................................................................................23 

3.2.1    ISO37120 ................................................................................................................................................................ 23 

3.2.2    Nature Based Solutions handbook ......................................................................................................................... 24 

3.2.3   Key Performance Indicators for Rural Development in China ................................................................................ 25 

3.2.4    TExTOUR Project .................................................................................................................................................... 26 

3.2.5    RURITAGE Project .................................................................................................................................................. 26 

3.2.6    Rural Observatory .................................................................................................................................................. 27 

3.2.7    RURACTIVE KREI ..................................................................................................................................................... 27 

3.3 KREI Prioritisation: RACER Methodology ................................................................................................................29 

3.4 Impact Definition: KREI and Evaluation Procedures ...............................................................................................32 

3.4.1 Data Collection .................................................................................................................................................... 32 

3.4.2 Early Warning Indicator (EWI) ............................................................................................................................. 34 

3.4.3 Regular Data Collection Campaigns .................................................................................................................... 35 

3.4.4 Citizen Science ..................................................................................................................................................... 36 

3.4.5 Demographic trend and projection methodology .............................................................................................. 36 

4. ADAPTIVE MONITORING PROGRAMME .................................................................... 37 

4.1 Overall Approach .......................................................................................................................................................37 



 

 

 

5рΦм 5ȅƴŀƳƻǎΩ .ŀǎŜƭƛƴŜ ŀƴŘ aƻƴƛǘƻǊƛƴƎ tǊƻƎǊŀƳƳŜ                                                   5 

 

4.1.1 System Components ........................................................................................................................................... 38 

4.2 Monitoring Tool .....................................................................................................................................................40 

4.2.1 Conceptual Architecture ..................................................................................................................................... 40 

4.2.2 Functionality of the Monitoring Tool .................................................................................................................. 40 

4.3 Data Analytics ........................................................................................................................................................43 

4.3.1    Tracking the FAIR Principles in the Dynamos Dataset ........................................................................................... 45 

5. DYNAMOS´ BASELINE ................................................................................................. 49 

5.1 D1. Northern Ostrobothnia, Finland .......................................................................................................................49 

5.2 D2. Südburgenland, Austria .......................................................................................................................................53 

5.3 D3. Zamora, Spain .....................................................................................................................................................60 

5.4 D4. North-East Scotland, United Kingdom .................................................................................................................67 

5.5 D5. Andalucía, Spain ..................................................................................................................................................70 

5.6 D6. Zagori, Greece .....................................................................................................................................................75 

5.7 D7. Zakarpattya, Ukraine ...........................................................................................................................................83 

5.8 D8. Fiastra Valley, Italy ..............................................................................................................................................86 

5.9 D9. Zadar, Croatia ......................................................................................................................................................91 

5.10 D10. Abruzzo, Italy ..................................................................................................................................................95 

5.11 D11. Gotland, Sweden ........................................................................................................................................... 101 

5.12 D12. Törbel, Switzerland........................................................................................................................................ 105 

6. CONCLUSIONS ........................................................................................................... 108 

REFERENCES .................................................................................................................... 109 

ANNEXES ........................................................................................................................... 111 

ANNEX A. KREI LIST ......................................................................................................... 111 

ANNEX B. TASK 5.1 INTRODUCTORY WORKSHOP ...................................................... 118 

ANNEX C. INDICATORS INITIAL SELECTION BY DYNAMO .......................................... 125 



 

 

 

5рΦм 5ȅƴŀƳƻǎΩ .ŀǎŜƭƛƴŜ ŀƴŘ aƻƴƛǘƻǊƛƴƎ tǊƻƎǊŀƳƳŜ                                                   6 

 

ANNEX D. CROSSCUTTING PRIORITIES DATA .............................................................. 129 

ANNEX E. KREI ï KEY RURAL EMPOWERMENT INDICATORS DATASET .................. 192 

ANNEX F. AMT REQUIREMENT ANALYSIS..................................................................... 193 

 

 

 

  



 

 

 

5рΦм 5ȅƴŀƳƻǎΩ .ŀǎŜƭƛƴŜ ŀƴŘ aƻƴƛǘƻǊƛƴƎ tǊƻƎǊŀƳƳŜ                                                   7 

 

List of Figures 
Figure 1: Dynamos' monitoring and assessment process. ............................................................... 16 

Figure 2: Process for KREI framework definition. ........................................................................... 19 

Figure 3. An excerpt of the spreadsheet file (edited for visual clarity) containing the KREI list with 

the assigned RACER values and the computed average. ................................................................. 31 

Figure 4: Plan for the Baseline and regular data collection campaigns. ........................................... 35 

Figure 5: RURACTIVE reference architecture. ................................................................................. 38 

Figure 6: AMT conceptual architecture. ......................................................................................... 40 

Figure 7: AMT Use Cases diagram. ................................................................................................. 41 

Figure 8. Example with Mobility indicators. ................................................................................... 44 

Figure 9. Snowy Oulu road, by wikimedia ...................................................................................... 49 

Figure 10. Cyclists in the Saalehäuser vineyards, Bad Kösen. By thuecat.org .................................. 53 

Figure 11. Tierra de Campos, by StockPhotoAstur .......................................................................... 60 

Figure 12. Baling Hay, Netherwood, by geograph.org .................................................................... 67 

Figure 13. Reservoir of Iznájar, by flickr.com ................................................................................. 70 

Figure 14. Megas Lakkos, Zagori, by flickr ...................................................................................... 75 

Figure 15. Ukraine. Zakarpattia. Autumn Waterfall Shipot, by deviantart ...................................... 83 

Figure 16. Borgofuturo festival, by mcnet.tv .................................................................................. 86 

Figure 17. Panoramic View of Zadar, Croatia at Sunset. Photo via: Pexels ...................................... 91 

Figure 18. Ofena, Abruzzo. Photo, by Flickr .................................................................................... 95 

Figure 19. Ottenby Nature Reserve grazing Gotland sheep Öland Kalmar County Sweden, by 

wikimedia ................................................................................................................................... 101 

Figure 20. Typical Valais mountain village, Törbel, by rhonezeitung ............................................. 105 

Figure 21. Dynamo 1. Administrative context .............................................................................. 129 

Figure 22. Dynamo 1. Total population ........................................................................................ 130 

Figure 23. Dynamo 1. Tourism capacity ....................................................................................... 131 

Figure 24. Dynamo 1. Broadband speed (Fixed network speed) ................................................... 132 

Figure 25. Dynamo 1. Broadband speed (Mobile network speed) ................................................ 132 

Figure 26. Dynamo 1. Solar photovoltaics potential ..................................................................... 134 

Figure 27. Dynamo 1. Solar photovoltaics production .................................................................. 135 

Figure 28. Dynamo 1. Onshore wind potential ............................................................................. 135 

Figure 29. Dynamo 1. Onshore wind production .......................................................................... 136 

Figure 30. Dynamo 1. Hydropower production ............................................................................ 136 

Figure 31. Dynamo 1. Hydropower potential ............................................................................... 137 

Figure 32. Dynamo 2. Administrative Context .............................................................................. 138 

Figure 33. Dynamo 2. Broadband speed (Fixed network speed) ................................................... 139 

Figure 34. Dynamo 2. Broadband speed (Mobile network speed) ................................................ 139 

Figure 35. Dynamo 2. Tourism capacity ....................................................................................... 140 



 

 

 

5рΦм 5ȅƴŀƳƻǎΩ .ŀǎŜƭƛƴŜ ŀƴŘ aƻƴƛǘƻǊƛƴƎ tǊƻƎǊŀƳƳŜ                                                   8 

 

Figure 36. Dynamo  2. Average distance to primary schools ......................................................... 141 

Figure 37. Dynamo 2. Average distance to secondary schools ...................................................... 141 

Figure 38. Dynamo 2. Average distance to train stations .............................................................. 142 

Figure 39. Dynamo 2. Average distance to cinemas ..................................................................... 142 

Figure 40. Dynamo 2. Average distance to healthcare facilities .................................................... 143 

Figure 41. Dynamo 2. Solar photovoltaics production .................................................................. 145 

Figure 42. Dynamo 2. Solar photovoltaics potential ..................................................................... 145 

Figure 43. Dynamo 2. Onshore wind production .......................................................................... 146 

Figure 44. Dynamo 2. Onshore wind potential ............................................................................. 146 

Figure 45. Dynamo 2. Hydropower production ............................................................................ 147 

Figure 46. Dynamo 2. Hydropower potential ............................................................................... 147 

Figure 47. Dynamo 3. Average distance to primary schools .......................................................... 149 

Figure 48. Dynamo 3. Average distance to secondary schools ...................................................... 149 

Figure 49. Dynamo 3. Average distance to train stations .............................................................. 150 

Figure 50. Dynamo 3. Average distance to healthcare facilities .................................................... 150 

Figure 51. Dynamo 3. Average distance to cinemas ..................................................................... 151 

Figure 52. Dynamo 3. Solar photovoltaics production .................................................................. 153 

Figure 53. Dynamo 3. Solar photovoltaics potential ..................................................................... 153 

Figure 54. Dynamo 3. Onshore wind production .......................................................................... 154 

Figure 55. Dynamo 3. Onshore wind potential ............................................................................. 154 

Figure 56. Dynamo 3. Hydropower production ............................................................................ 155 

Figure 57. Dynamo 3. Hydropower potential ............................................................................... 155 

Figure 58. Dynamo 6. Administrative Context .............................................................................. 161 

Figure 59. Dynamo 6. Population density .................................................................................... 161 

Figure 60. Dynamo 6. Tourism capacity ....................................................................................... 163 

Figure 61. Dynamo 6. Broadband speed (Fixed network speed) ................................................... 163 

Figure 62. Dynamo 6. Broadband speed (Mobile network speed) ................................................ 164 

Figure 63. Dynamo 6. Average distance to primary schools .......................................................... 165 

Figure 64. Dynamo 6. Average distance to train stations .............................................................. 165 

Figure 65. Dynamo 6. Average distance to cinemas ..................................................................... 166 

Figure 66. Dynamo 6. Average distance to healthcare facilities .................................................... 166 

Figure 67. Dynamo 6. Solar photovoltaics production .................................................................. 169 

Figure 68. Dynamo 6. Solar photovoltaics potential ..................................................................... 169 

Figure 69. Dynamo 6. Onshore wind production .......................................................................... 170 

Figure 70. Dynamo 6. Onshore wind potential ............................................................................. 170 

Figure 71. Dynamo 6. Hydropower production ............................................................................ 171 

Figure 72. Dynamo 6. Hydropower potential ............................................................................... 171 

Figure 73. Dynamo 8. Administrative Context .............................................................................. 172 

Figure 74. Dynamo 8. Population density .................................................................................... 173 



 

 

 

5рΦм 5ȅƴŀƳƻǎΩ .ŀǎŜƭƛƴŜ ŀƴŘ aƻƴƛǘƻǊƛƴƎ tǊƻƎǊŀƳƳŜ                                                   9 

 

Figure 75. Dynamo 8. Tourism capacity ....................................................................................... 174 

Figure 76. Dynamo 8. Broadband speed (Fixed network speed) ................................................... 175 

Figure 77. Dynamo 8. Broadband speed (Mobile network speed) ................................................ 175 

Figure 78. Dynamo 8. Average distance to cinemas ..................................................................... 176 

Figure 79. Dynamo 8. Solar photovoltaics production .................................................................. 178 

Figure 80. Dynamo 8. Solar photovoltaics potential ..................................................................... 178 

Figure 81. Dynamo 8. Onshore wind potential ............................................................................. 179 

Figure 82. Dynamo 8. Hydropower potential ............................................................................... 179 

Figure 83. Dynamo 10. Administrative Context ............................................................................ 184 

Figure 84. Dynamo 10. SolarClimate Change MitigationSolar photovoltaics production ............... 186 

Figure 85. Dynamo 10. Solar photovoltaics potential ................................................................... 186 

Figure 86. Dynamo 10. Onshore wind production ........................................................................ 187 

Figure 87. Dynamo 10. Onshore wind potential ........................................................................... 187 

Figure 88. Dynamo 10. Hydropower production .......................................................................... 188 

Figure 89. Dynamo 10. Hydropower potential ............................................................................. 188 

 

List of Tables 
Table 1: Identified sub-categories in the 4 Areas of Action within the LTVR paper. ......................... 21 

Table 2: Rural Development Drivers and their sub-categories. ....................................................... 22 

Table 3: KREI metadata. ................................................................................................................ 28 

Table 4: RACER sub-criteria for RURACTIVE KREIs. ......................................................................... 30 

Table 5: Initial list of EWI. .............................................................................................................. 35 

Table 6: AMT requirements list. .................................................................................................. 193 

Table 7: Authentication use case definition. ................................................................................ 195 

Table 8: Dynamo Management use case definition. ..................................................................... 195 

Table 9: Monitoring Data use case definition. .............................................................................. 196 

Table 10: Data Validation use case definition. ............................................................................. 196 

Table 11: Data Visualisation use case definition........................................................................... 197 

Table 12: KREI Selection use case definition. ............................................................................... 198 

Table 13: KREI Weighting use case definition. .............................................................................. 198 

Table 14: Target Data use case definition. ................................................................................... 199 

Table 15: KREI Data use case definition. ...................................................................................... 199 

Table 16: KREI Calculation use case definition. ............................................................................ 200 

 

 

 

 

  



 

 

 

5рΦм 5ȅƴŀƳƻǎΩ .ŀǎŜƭƛƴŜ ŀƴŘ aƻƴƛǘƻǊƛƴƎ tǊƻƎǊŀƳƳŜ                                                   10 

 

RURACTIVE Glossary 
.ŜƴŜŬŎƛŀǊƛŜǎΥ local communities, 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 adaptation and mitigation, Biodiversity, Social justice and inclusion. 

 

5ȅƴŀƳƻǎ ό5ǎύΥ 12 rural pilot areas, in 7 EU, 2 Associated Countries and Switzerland where the RIEs will 

be established. RURACTIVE Dynamos: D1-Northern Ostrobothnia, FI, PP: UOULU; D2- SǸdburgenland, 

AT, PPs: BAB, WAB; D3- Diputacion Zamora, ES, PPs: DZ, CARTIF, D4- North-East Scotland, UK PP: GBIZ, 

JHI; D5-Andalucia, ES, PP: BALAM; D6- Zagori, GR, PP: EMZ; D7- Zakarpattya, UA, PP: FORZA, D8- Fiastra 

Valley, IT, PP: BF; D9- Zadar, HR, PPs: URB, CZAD; D10- Abruzzo, IT, PP: BORGHI, D11- Gotland, SE, PPs: 

RG, UU; D12- Törbel, CH, PP: BFH. 

 

DǊƻǳǇǎ ŀǘ Ǌƛǎƪ ƻŦ ǎƻŎƛŀƭ ŜȄŎƭǳǎƛƻƴ ŀƴŘ ǳƴŘŜǊǊŜǇǊŜǎŜƴǘŀǝƻƴΥ Stakeholders at risk of exclusion due to 

factors like physical disabilities, age, ethnic origins, religious believes and other intersecting aspects. 

Historically, these groups have been underrepresented and largely excluded from decision-making 

processes, especially in rural areas. These groups encompass, but are not limited to: 1) Young People 

(aged 18-29 years); 2) Older people over the age of 65-75 (varying based on national or local retirement 

age criteria); 3) People with long-term physical, mental, intellectual disabilities, or sensory 

impairments; 4) Migrants, and individuals belonging to linguistic, ethnic, and religious minorities; 5) 

Long-term 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 more based on sexual orientation or gender identity). 

 

LƴƴƻǾŀǝƻƴΥ the process 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. 

 

[ƻŎŀƭ !Ŏǝƻƴ tƭŀƴ ό[!tύΥ the document (Del 4.2) detailing the strategic vision of each Dynamo to be 

implemented in their territories, including the solutions that have been co-developed 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. 

 

[ƻŎŀƭ /ƻƳƳǳƴƛǘȅ ¢ǊŀƛƴŜǊ ό[/¢ύΥ individuals or groups (organizations 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 communities around digital skills. 
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[ƻŎŀƭ ¢ŀǎƪ CƻǊŎŜ ό[¢CύΥ A group of selected stakeholders 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 project co-development activities. 

 

wǳǊŀƭ LƴƴƻǾŀǝƻƴ 9ŎƻǎȅǎǘŜƳ όwL9ύΥ communities of people, places and practices that share interests in 

ƻƴŜ ƻǊ ƳƻǊŜ ǎǇŜŎƛŦƛŎ w55ǎ ǘƻ ōŜ ŜǎǘŀōƭƛǎƘŜŘ ƛƴ 5ȅƴŀƳƻǎΩ ŀǊŜŀǎΦ 

 

wǳǊŀƭ 5ŜǾŜƭƻǇƳŜƴǘ 5ǊƛǾŜǊǎ όw55ǎύΥ Set of drivers that guide rural development. They include 

Sustainable multimodal mobility; Energy transition and climate neutrality; Sustainable agrifood 

systems and ecosystem management; Nature-based and cultural tourism; Culture and cultural 

innovation; Local services, health and wellbeing. 

 

{ƻƭǳǝƻƴǎϝΥ place based 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 innovations that drive rural communities towards a sustainability transformation. 

* Authors and RURACTIVE partners agreed on the change from community-led, as defined in the Grant 

Agreement, to place based solutions to encompass a greater number of solutions that might not be 

developed entirely or solely by local communities while retaining strong features of participation. 

 

{ǘŀƪŜƘƻƭŘŜǊΥ An institution, 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 the co-development and 

implementation of solutions, or as a beneficiary of such solutions. 
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1. Executive Summary 

This report presents the methodology 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 Indicators (KREIs). These 

indicators, grounded in the conceptual approach from Task 2.1, serve to assess the impact of the 

ǇǊƻƧŜŎǘΩǎ ƛƴǘŜǊǾŜƴǘƛƻƴǎ ǘƘǊƻǳƎƘƻǳǘ ƛǘǎ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴΦ 

Firstly, the report outlines an in-depth needs assessment of the Dynamos, offering a structured 

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 explained. Likewise, the complexity found in the search for 

data for these KREIs is addressed, describing the sources from which data are obtained and 

appropriately translated to obtain the required information.  

Additionally, the report includes a description of the monitoring programme, designed to generate 

quantifiable 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 

ǇǊƻƧŜŎǘΩǎ ƭƻƴƎ-term impact, developed in upcoming tasks included in WP6. 

The final section describes the process of defining and applying the KREIs, along 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 systematically analysing both qualitative and quantitative data, the report ensures a 

ŎƻƳǇǊŜƘŜƴǎƛǾŜ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ 5ȅƴŀƳƻǎΩ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ ǎƻŎƛŀƭ ŎƻƴŘƛǘƛƻƴǎΣ ƳŜŀǎǳǊƛƴƎ 

aspects related to tourism, employment or connections, as well as an analysis of the current situation 

of the municipality in terms of climate change mitigation and adaptation. 

Task 5.1 plays a central role in RURACTIVE project by establishing a structured monitoring programme 

and impact assessment framework. The contributions of this Deliverable extend to multiple other WPs, 

ŜƴǎǳǊƛƴƎ ǘƘŀǘ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ƻōƧŜŎǘƛǾŜǎ ŀǊŜ ǎȅǎǘŜƳŀǘƛŎŀƭƭȅ ŜǾŀƭǳŀǘŜŘ ŀƴ ƛƳǇǊƻǾŜŘΦ  

This document defines the KREIs that will help assess how training and capacity-building activities 

under WP3 enhance local community capabilities. The monitoring data from WP5 (Task 5.3) will guide 

²tоΩǎ ǘǊŀƛƴƛƴƎ ŜŦŦŜŎǘƛǾŜƴŜǎǎ ŀǎǎŜǎǎƳŜƴǘΣ ŜƴǎǳǊƛƴƎ ǘƘŀǘ 5ȅƴŀƳƻǎ Ǝŀƛƴ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ǎƪƛƭƭǎ ǘƻ ǎǳǎǘŀƛƴ 

innovation-driven development. Similarly, Task 5.1 and WP4 (Co-development of Solutions in Rural 

Innovation Ecosystems) have been running in parallel, providing the former a baseline assessment for 

each Dynamo territory, offering critical insights into social, environmental, tourism, climate change, 

employments and more conditions. This has informed ²tпΩǎ Ŏo-creation 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 mid-term adjustments to maximize impact. 
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Adaptative Monitoring Tool that will 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 obtained from T5.1 are twofold - a list of 133 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 previously identified and reliable 

sources, then selecting and filtering them to an intermediate list of 272 indicators according to the 

w¦w!/¢L±9Ωǎ ǇǊƻƧŜŎǘ ƛƴǘŜǊŜǎǘǎΣ and ultimately obtaining the most relevant indicators applying the 

RACER methodology. A Baseline per Dynamo has been developed, providing information on the 

Dynamo and allowing for comparison and analysis of the state of the art of the Dynamo across different 

categories or impacts, including indicators of economic, social, environmental and cultural 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 implemented throughout the project, capacity-building 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) and long-term sustainability 

planninƎΣ ǊŜƛƴŦƻǊŎƛƴƎ w¦w!/¢L±9Ωǎ ƛƳǇŀŎǘ ƻƴ ǊǳǊŀƭ ƛƴƴƻǾŀǘƛƻƴΦ 
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2. Introduction 

Deliverable D5.1 is the outcome of Task T5.1, dedicated to establishing a comprehensive monitoring 

programme for the RURACTIVE project. This deliverable lays the groundwork for assessing 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, cultural, economic, and environmental aspects of the 

targeted areas. 

As a graphical abstract, Figure 1 shows the whole process when a Dynamo gets to the RURACTIVE 

Ecosystem and the Adaptive Monitoring Programme is applied. First, a complete baseline is developed 

describing ǘƘŜ 5ȅƴŀƳƻΩǎ current situation, based on the values of the indicators. This modular baseline 

includes an extensive list of available indicators, but adapts to the specific conditions of the Dynamo 

being analysed. With the collected information a Dynamo situation diagnosis is elaborated, helping to 

identify the challenges and define the possible solutions that will be later used in the Local Action Plan 

(LAP), defined in WP4. Next step is to fine tune the list of indicators, or even include new specific 

indicators adapted to the solutions, and identify which will be the early warning indicators (EWI). The 

Monitoring Tool manages data collection and processing, supporting the periodic reporting on the LAP 

evolution ŀƴŘ 5ȅƴŀƳƻΩǎ Ŏƻƴǘƛƴǳƻǳǎ ŎƻƴǎǳƭǘŀǘƛƻƴǎΦ   

 
Figure 1: Dynamos' monitoring and assessment process. 
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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 

ǘƘƻǎŜ Ƴƻǎǘ ǊŜƭŜǾŀƴǘ ŀƴŘ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ŦƻǊ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ƻōƧŜŎǘƛǾŜǎΦ ¢ƘŜ Ŧƛƴŀƭ ǎŜƭŜŎǘƛƻƴ ǇǊƻŎŜǎǎ ƛƴǾƻƭǾŜŘ 

consultations with each Dynamo, ensuring that the chosen indicators aligned with the Challenges 

identified in Work Package 4 (WP4). As a result, a total of 133 indicators were selected, categorized 

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

The selected indicators have been grouped into the following primary categories, or Cross-Cutting 

Priorities (CCP), each addressing critical dimensions of the RURACTIVE project: 

¶ Social Justice and Inclusion. This category includes indicators that assess digital connectivity, 

road infrastructure, tourism activities, employment trends, and political engagement within 

each Dynamo. By considering regional disparities and socio-political contexts, this section 

provides an insightful overview of the existing social structures.  

¶ Climate Change Mitigation and Adaptation. Indicators under this category focus on evaluating 

climate-related challenges and the resilience capacity of each region. These include 

environmental factors and adaptive strategies. 

¶ Biodiversity. This section delves into the state of fauna and flora within each Dynamo. The 

importance of biodiversity monitoring is underscored, ensuring that future updates integrate 

more comprehensive datasets. 

 

The last part of this deliverable (Section 5) and the Dynamos annex (Annex D. Crosscutting Priorities 

Data) are ŦƻŎǳǎŜŘ ƻƴ ŘŜŜǇ ŀƴŀƭȅǎƛǎ ŀƴŘ ǾŀƭƛŘŀǘƛƻƴ ƻŦ 5ȅƴŀƳƻǎΩ ƴŜŜŘǎ ŀƴŘ ǎǘŀǘŜ ƻŦ ǘƘŜ ŀǊǘ ŦƻǊ ŀ 

ǇǊŜƭƛƳƛƴŀǊȅ ŘƛŀƎƴƻǎƛǎ ŀǘ ŘƛŦŦŜǊŜƴǘ ŘƛƳŜƴǎƛƻƴǎΦ 5ȅƴŀƳƻǎΩ ǉǳŀƭƛǘŀǘƛǾŜ ŀƴŘ ǉǳŀƴǘƛǘŀǘƛǾŜ ōŀǎŜƭƛƴŜ ƛǎ 

analysed from different perspectives: according to the RDDs; focusing on the cross-cutting priorities; 

or considering the Long-Term Vision for EU Rural Areas (LTVRA) 4 areas of action (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 values. Data have been represented in the most optimal way, 

using maps, charts or diagrams according to their characteristics. 

For each Dynamo, an Overall Description has been provided, offering an introductory overview that 

includes administrative context and a 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 assessment of the regions before the implementation 

of solutions developed by the RURACTIVE project. By establishing this reference point, future 

evaluations will be able to measure the impact and effectiveness of interventions. 

Moreover, throughout the document, certain indicators have been identified as Early Warning 

Indicators (EWIs), which serve as critical signals for emerging challenges. These indicators, detailed in 
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Section 0, provide timely insights into potential social, economic, or environmental issues that may 

require proactive intervention. 

D5.1 provides a structured and data-driven approach to regional monitoring. By establishing a robust 

framework of indicators, this document ensures that the project is well-equipped to assess initial 

conditions, track progress, and anticipate challenges, thereby fostering more effective and sustainable 

solutions for the targeted rural regions. 
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3. Methods and indicators to 

develop the Dynamosô baseline  

This task has developed an integrated evaluation procedure to measure the baseline of the DynamosΩ 

territory. ! ΨōŀǎŜƭƛƴŜΩ refers to an established reference point or initial state against which something 

is measured or compared.  Therefore, the baseline is the known starting situation against which to 

evaluate the results of the actions or interventions that will be carried out. This baseline 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 WP5 respectively. More specifically, 

this task has defined a wide range of indicators related to different impact categories and associated 

technical methodology and tools to measure them, the so called Key Rural Empowerment Indicators 

(KREI). This task has contributed ǘƻ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ŀ ǎƳƻƻǘƘ ŘƛŀƎƴƻǎƛǎ ƻŦ ǘƘŜ 5ȅƴŀƳƻǎΩ ǎǘŀǘŜ ƻŦ ǘƘŜ 

art, based on this first framework of KREIs. 

The process followed to define the KREIs reported in this deliverable comprises 4 steps (see Figure 2 and 

following sub-sections): firstly, the theoretical framework for KREIs has been established regarding 

LTVR Areas 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 prioritized by RURACTIVE Knowledge Partners using RACER 

(Relevant, Accepted, Credible, Easy, Robust) methodology as explained in Section 3.3, in order to select 

the most suitable ones. And finally, KREIs have been considered according to cross-cutting priorities. 

Changes on LTVR Areas of Action were also considered as a possible result of the impacts measured by 

some of the selected KREIs. 

A combined top-down and bottom-up approach was used in the process of KREI definition. Top-down 

approach was useful for identifying the key categories that should be taken into account, while the 

bottom-up strategy was used to find a set of suitable indicators fitting into the previously defined key 

categories.  

 

Figure 2: Process for KREI framework definition. 
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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, regulations and tailor-made procedures. This initial selection was used for developing 

the initial state of the art while developing the project proposal and then fine-tuned once the project 

began. Main information sources in this stage were the LTVR Areas of Action and the Rural 

Development Drivers. 

 

 Long-Term Vision for Rural Areas and Its Four Areas of Action 

In 2021 the European Commission developed The long-ǘŜǊƳ Ǿƛǎƛƻƴ ŦƻǊ ǘƘŜ 9¦Ωǎ ǊǳǊŀƭ ŀǊŜŀǎ (1)  (aka 

LTVR) as an initiative to develop a common European vision for 2040. The document identifies four 

areas of action (AoA), namely: Stronger, Connected, Resilient and Prosperous, ten shared goals and six 

cross-cutting actions addressing issues affecting various themes and sectors covered in the LTVR.  

 

Focussing on the four AoA definitions, a series of keywords or key concepts were proposed covering 

main sub-topics, as follows: 

¶ Stronger rural areas: Rural areas should be home to empowered and vibrant local 

communities. Enabling both women and men to take active part in policy and decision-making 

processes, involving a broad range of stakeholders and networks as well as all levels of 

governance, is key to developing tailor-made, place-based and integrated policy solutions and 

investments. Innovative solutions for the provisions of services should be developed, making 

the most of the possibilities offered by digital tools and encouraging strongly social innovation. 

¶ Connected rural areas: The further development of rural areas is dependent on them being well 

connected between each other and to peri-urban and urban areas. This makes them easier to 

reach while improving access to a wider range of services for local communities. Maintaining 

or improving public transport services and connections, as well as deepening digital 

infrastructures, are essential to ensure better-connected EU rural areas. 

¶ Resilient rural areas: The preservation of natural resources, the restoration of landscapes, 

including cultural ones, the greening of farming activities and supply chains will make rural 

areas more resilient to climate change, natural hazards and economic crises. As providers of 

services that protect ecosystems and solutions for carbon neutrality , rural areas have a key 

role to play in the green transition. The green and digital transitions should be fair and take 

the needs of all rural members into account, including those from disadvantaged groups to 

strengthen the social resilience of rural areas. Making rural areas more socially resilient 

requires tapping into the full breadth of talents and diversity in our society. 

¶ Prosperous rural areas: Rural areas can become more prosperous by diversifying economic 

activities to new sectors with positive effects on employment, and improving the value added 

of farming, agri-food, forestry and other bioeconomy activities. The diversification of economic 

activities should be based on sustainable local economic strategies including measures that 
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make their environment attractive to companies and extend digital literacy. It also requires 

giving access to digital and hybrid education and training for communities to acquire new skills 

and support entrepreneurial mind-sets. 

  

Bearing in mind the identified keywords (in bold face), a list of AoA sub-categories was proposed as a 

suitable way of classifying the indicators in a top-down approach, as show in Table 1. 
  

Table 1: Identified sub-categories in the 4 Areas of Action within the LTVR paper. 

LTVR AoA AoA Sub-categories 

Stronger 

Local communities 

Gender equality 

Policy and decision-making 

Stakeholders and networks 

Governance 

Tailor-made, place-based and integrated policy solutions 

Digital tools 

Social innovation 

Connected 

Connected to peri-urban and urban areas 

Easier to reach 

Improved access to services for local communities 

Improved public transport services and connections 

Improved access to services for local communities 

Deepening digital infrastructures 

Better-connected rural areas 

Resilient 

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 

Solutions for carbon neutrality 

Rural areasΩ role in the green transition 

Fair green and digital transitions  

Strengthen social resilience considering the needs of disadvantaged groups 

Talents and diversity 

Prosperous 

Diversification of economic activities 

New sectors positive effects on employment 

Improving added value of bioeconomy activities (farming, agri-food, forestry, etc.) 

Sustainable local economic strategies  

Make the environment attractive to companies 

Extend digital literacy 

Access to digital and hybrid education and training 

Acquire new skills 

Support entrepreneurial mind-sets 
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 Rural Development Drivers (RDD) for Rural Development and Empowerment 

The RURACTIVE conceptual framework proposes six Rural Development Drivers (RDDs), based on 

evidence from 12 Dynamos or pilot areas, allowing the formulation of solutions which can be replicated 

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

policies.  

Based on Deliverable ΨD2.1: RURACTIVE Conceptual Framework for InnovationΩ proposal for RDDs and 

sub-categories (see Table 2), the KREI and the associated baseline should cover as many as possible of 

these categories, as solutions to be developed into the project will be monitored through the use of 

such indicators. 

Table 2: Rural Development Drivers and their sub-categories. 

RDD RDD Sub-categories 

Sustainable Multimodal 
mobility 

Asset sharing 

Ride sharing 

Flexible transport service 

Active travel (walking, cycling) 

Multimodal combinations 

Travel planning 

Energy Transition and Climate 
Neutrality 

Energy production, distribution and supply change 

Energy prosumership 

Greening for mitigation of carbon emission 

Carbon markets 

Load balancing 

Energy consumption and efficiency 

Sustainable Agri-food Systems 
and Ecosystem Management 

Agroecosystem management 

Ecosystem management 

Automation and IT for production 

Food supply, distribution and food waste reduction 

Sustainable diets and nutrition 

Quality check of raw and processed food 

Nature-based and Cultural 
Tourism  

Branding and destination management (DMO + DMC) 

Destination development 

Destination monitoring 

Monitoring and management of the carrying capacity 

Culture and Cultural 
Innovation 

Tangible cultural heritage management and conservation 

Valuing intangible cultural heritage 

Short term and long-term cultural events initiative 
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Use and reuse of space (public, private, open space and buildings) 

Audience development activities and service diversification in cultural institutions 

Local Services, Health and 
Well-being 

Connected devices for care and wellbeing services 

E-governance 

Digital nomadism and remote working 

Employment and employability initiatives 

Education 

Public health and One-health 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 

ŀǊƛǎŜǎ ƛǎ ά²Ƙŀǘ ƛǎ ƻǳǘ ǘƘŜǊŜ ŀƭǊŜŀŘȅΚέΦ {ƻΣ ƛǘ ƛǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ǇŜǊŦƻǊƳ ŀƴ ŀƴŀƭȅǎƛǎ ƻŦ ŀǾŀƛƭŀōƭŜ ƛƴŘƛŎŀǘƻǊǎΩ 

sets, well known and well established, to avoid starting from scratch. There are several initiatives, many 

of them focused on cities such as Cultural and Creatives Cities Monitor (2) or Euro Cities Monitor (3), 

other working on specific areas, for instance the EU Tourism Dashboard (4) or the UNESCO Framework 

for Cultural Statistics FCS (5), but peculiarities of RURACTIVE make it difficult to find pre-developed 

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 through the combination of 

indicators taken from different sources: ISO 37120, Nature-Based Solutions, KPI for rural development 

in China and previous European projects such as TExTOUR and RURITAGE. The heuristic selection of 

these specific sources was made based on the expertise and know-how of involved RURACTIVE 

knowledge partners. 

 

3.2.1    ISO37120 

¢ƘŜ L{h отмнл ǎǘŀƴŘŀǊŘ άSustainable Development in Cities - Indicators for City Services and Quality of 

Lifeέ (6) establishes a framework 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. It is intended for any city, municipality, 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 planning, wastewater, and water and 
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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 ISO 37120 is primarily designed for urban settings, an adaptation work to rural areas of 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 

sustainability and quality of life. Adapting the ISO 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 comprehensive framework 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 Commission haǎ ǇǳōƭƛǎƘŜŘ ŀ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ƎǳƛŘŜ άEvaluating the Impact of Nature-

Based Solutions: A Handbook for Practitionersέ (7) aimed at supporting the implementation and 

evaluation of nature-based solutions (NBS) to address various 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. Nature-based solutions are defined 

as actions inspired and supported by nature, which are cost-effective and provide environmental, 

social, and economic benefits while helping build resilience. The handbook aims to offer a standardized 

approach for evaluating NBS, facilitating evidence-based policy-making, and promoting investments in 

NBS. 

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

¶ Principles and Steps: Guidelines for developing scientifically valid monitoring and evaluation 

plans. 

¶ Indicators: A detailed set of recommended and additional indicators covering 12 societal 

challenge areas, such as climate resilience, water management, biodiversity enhancement, air 

quality, and social cohesion. 

¶ Methodologies: Various methodological approaches are provided, including innovative 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 sources of data, and methods for data collection, including 
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remote sensing, in-situ observations, and citizen science. It also covers the importance of data 

integration and management to support comprehensive evaluations. 

Although the handbook is primarily oriented 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 

¢ƘŜ ŘƻŎǳƳŜƴǘ άKey Performance Indicators for Rural Development in Chinaέ (8) is a detailed analysis 

prepared by the Sustainable Development Policy and Finance Team at the Roberts Environmental 

Center. This report, originally focuses in 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 is ChinaΩǎ ǊŀǇƛŘ 

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 production 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 efficiency of energy use in 

economic activities. Residential power prices indicate the affordability of energy, which is crucial for 

assessing the economic well-being of rural residents. These KPIs highlight the intersection of energy 

practices with economic and environmental 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 indicates the 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 development. 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 and quality 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 development. 

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 employment rates reflect the availability of essential services and 
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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 and well-being. 

The analysis provides a robust framework for assessing rural development in China. By identifying and 

analysing a comprehensive set of KPIs, it offers valuable insights into the economic, environmental, 

and social dimensions of rural development. These indicators are essential for designing 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 sustainable 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 benefits for all stakeholders. This approach helps preserve 

both tangible and intangible cultural heritage while promoting tourism. The TExTOUR project (9), 

funded by the EU (G.A. 101004687), aims to co-design pioneering 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 cultural tourism by assessing current trends and identifying 

best practices); economic impacts (assess costs and promote sustainable business models through 

public-private-people partnerships, and advise on better utilization of European Structural Funds); 

sociŀƭ ƛƳǇŀŎǘǎ όǇǊŜǎŜǊǾŜ 9ǳǊƻǇŜΩǎ ŎǳƭǘǳǊŀƭ ƛŘŜƴǘƛǘȅΣ ƛƴŎƭǳŘƛƴƎ ƳƛƴƻǊƛǘȅ ŎǳƭǘǳǊŜǎύΤ ǊŜǎŜŀǊŎƘ ƛƳǇŀŎǘǎ 

(produce actionable data to assess synergies for implementing cultural tourism policies and 

operations); and cultural impacts (valorise all types of cultural heritage, and understand tourism 

diversity, site attractiveness, and accessibility through Cultural Tourism Labs). 

 

3.2.5    RURITAGE Project 

RURITAGE Project (10) is about harnessing Cultural and Natural Heritage (CNH) for sustainable rural 

growth, and has been funded by the EU (G.A. 776465). Rural areas in the EU encompass 83 % of its 

total land area and are home to nearly one-third of the EU population. These regions have long been a 

harmonious blend of nature and human 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 communities of 

sustainable development. 

The impact of RURITAGE is significant (11), and it was assessed by a robust monitoring system (12). 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, the project 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 

The long-ǘŜǊƳ Ǿƛǎƛƻƴ ŦƻǊ ǘƘŜ 9¦Ωǎ ǊǳǊŀƭ ŀǊŜŀǎ ό[¢VR) is an initiative by the European Commission aimed 

at creating 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 communities and businesses through public 

consultations and stakeholder-led 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 full potential in the coming decades. 

The Rural Observatory (13) is part of the rural vision tools. It facilitates the generation of knowledge 

and strives to enhance data collection and dissemination concerning EU rural areas. 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 deepening our understanding of rural areas and serves as a vital 

ƛƴŦƻǊƳŀǘƛƻƴ ǎƻǳǊŎŜ ŦƻǊ ΨǊǳǊŀƭ ǇǊƻƻŦƛƴƎΩΦ ¢Ƙƛǎ ǇǊƻŎŜǎǎ ŜǾŀƭǳŀǘŜǎ ŀƴŘ ŀǎǎŜǎǎŜǎ ǘƘŜ ƛƳǇŀŎǘ ƻŦ 9¦ ƭŜƎƛǎƭŀǘƛǾŜ 

initiatives on rural regions, supplying evidence for policymaking related to rural development. 

Among the capabilities of the Rural Observatory, ƛǘ ƛǎ ǿƻǊǘƘ ǘƻ ƳŜƴǘƛƻƴΥ ΨwǳǊŀƭ CƻŎǳǎΩ ŎƻƳǇŀǊŜǎ ŀǊŜŀǎ 

ŎƭŀǎǎƛŦƛŜŘ ŀǎ ΨǊǳǊŀƭΩ ƛƴ ŜŀŎƘ ŎƻǳƴǘǊȅ ǿƛǘƘ ǘƘƻǎŜ ƛŘŜƴǘƛŦƛŜŘ ŀǎ ΨǳǊōŀƴΩ ƻǊ ΨƛƴǘŜǊƳŜŘƛŀǘŜΩΦ ²ƘŜƴ ŀǾŀƛƭŀōƭŜΣ 

the data also consider remoteness, defined as a driving time to an urban centre exceeding 45 minutes; 

Ψaȅ tƭŀŎŜΩ ǇǊƻǾƛŘŜǎ ŀ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ƻǾŜǊǾƛŜǿ ƻŦ ŀƴȅ ƭƻŎŀǘƛƻƴΣ ǿƘŜǘƘŜǊ ŀ ǊŜƎƛƻƴΣ ǎǳō-region, district, 

or municipality. By selecting your area of interest, you can see how it compares to other places in the 

9¦Φ ¢ƘŜ Ƴƻǎǘ ŜȄǘŜƴǎƛǾŜ ǊŀƴƎŜ ƻŦ ƛƴŘƛŎŀǘƻǊǎ ƛǎ ŀǾŀƛƭŀōƭŜ ŀǘ ǘƘŜ ǊŜƎƛƻƴŀƭ όb¦¢{нύ ƭŜǾŜƭΤ ΨaŀǇ ±ƛŜǿΩ 

enables easy comparison of a specific indicator across all areas in Europe at various levels of granularity 

(regions, sub-regions, municipalities) by displaying the information on a map. It also includes trends 

ƻǾŜǊ ǘƛƳŜ ŀƴŘΣ ŦƻǊ ǎƻƳŜ ŜȄǇŜǊƛƳŜƴǘŀƭ ƛƴŘƛŎŀǘƻǊǎΣ ŦǳǘǳǊŜ ǇǊƻƧŜŎǘƛƻƴǎΤ ŀƴŘ Ψ¢ƘŜƳŀǘƛŎ !ƴŀƭȅǎŜǎΩ ƛƴǘŜƎǊŀǘŜ 

data with analytical capabilities to connect the dots and derive meaningful insights. The ultimate goal 

is to make sense of geo-spatial 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 information from the sources mentioned in sections above, a list of 936 indicators 

resulted. In order to reduce this huge number of possible indicators, a new list was made including all 

the indicators that were considered relevant for RURACTIVE, thus creating the first draft of KREI 

according to the AoA and their sub-categories. This first selection of indicators was done using a 

combined top-down and bottom-up approach. The top-down consisted in searching for indicators 

fitting in each AoA sub-category, while the bottom-up approach consisted in a deep analysis assigning 

every indicator its corresponding RDD and Sub-RDD categories. This selection resulted in 272 indicators 
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and was completed by the Knowledge Partners (KP) based on their expertise and according to the fields 

described in Table 3. It is worth noting that a minimum of two indicators per AoA sub-category was 

assured, but repetitions were allowed at this stage, as at that moment there were not enough 

information for selection making. 

hǳǘ ƻŦ ǘƘŜ нтн ƛƴŘƛŎŀǘƻǊǎΣ ос όмо҈ύ ŀǊŜ ŎƭŀǎǎƛŦƛŜŘ ŀǎ Ψ{ǘǊƻƴƎŜǊΩ !ƻ!Σ ŀŘŘǊŜǎǎƛƴƎ ǎǳō-categories such as 

local communities, gender equality, stakeholders and networks, and so on. 17 (6%) refer to Connected, 

82 (30%) refer to Resilient and 37 (14%) are related to Prosperous AoA. There are 100 (37%) other 

indicators not assigned to any of this 4 AoA. Regarding 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 (11%) 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. ISO134 ς Dynamo area, or RO01 ς Total population). 

Table 3: KREI metadata. 

Field Description 

Ref Indicator unique identifier, composed by a code related to the source 
of the indicator and a number, in the form: ISOnnn for those indicators 
coming from ISO-37120; NBSnn.mm for NBS-based indicators; 
IRDnn.mm for indicators for rural development; TExTnn.mm relates to 
TExTOUR indicators; RRTG.cc-nn for RURITAGE-based indicators; 
ROnn for indicators coming from Rural Observatory; and OTHnn for 
other indicators coming for alternative sources or ad-hoc indicators 
(where nn and mm are sequential numbers).  

LTVR AoA Relates the indicator with one of the four Areas of Action among the 
four defined in the Long-Term Vision for Rural Areas: Stronger, 
Connected, Resilient, and Prosperous. 

AoA Sub-category Main indicator assignment based on LTVR sub-categories (see: 
https://rural-vision.europa.eu/action-plan_en and Section 3.1.1) 

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 the 
Indicators 

Qualitative description of the data 

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

https://rural-vision.europa.eu/action-plan_en
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Geographical 
Level/Resolution (e.g. 
NUT3, NUT2, etc.) or 
(100x100m) 

Details the scope of the data, whether it is national, municipal or local 

Geographical Coverage (EU, 
National, Regional) 

Origin of the data, European, national or other 

Update Frequency How often data are updated in a regular basis, e.g. yearly, monthly, 
daily 

Most Recent Update Date of last recording or amendment of data 

Official Sources (if available) Origin from which the data is obtained 

Possible alternative sources 
at local level (e.g. Social 
media, sensors, 
crowdsourced app) 

Alternative data collection, if a reliable source is not available 

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 who 
owns it 

Capitals Characterisation of the data, classified as Cultural, Natural, Built, 
Social, Human, or Financial Capitals 

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

EWI (y/n) Initial assessment of the importance of the indicator to select it as 
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 policy-relevant scientific tools, RACER provides a structured 

framework to evaluate indicators based on five essential criteria:  

¶ Relevant: closely aligned with the ǇǊƻƧŜŎǘΩǎ ƻōƧectives. 

¶ Accepted: recognised and supported by stakeholders, practitioners, and researchers. 

¶ Credible: easy to understand, unambiguous, and interpretable by non-experts. 

¶ Easy: feasible in terms of data availability and cost of data collection. 

¶ Robust: resistant to 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 two sub-criteria, resulting in ten 

sub-criteria in total (see Table 4). Each indicator was evaluated and scored based on these sub-criteria, 

with a maximum possible score of 100 points.  
 

Table 4: RACER sub-criteria for RURACTIVE KREIs. 

RACER 
Criterion 

RURACTIVE 
Sub-Criterion 

Description Levels Value 

RELEVANCE 

Meaningful 
Is the indicator meaningful for 
RURACTIVE objectives? 

High/mid/low 20/10/0 

Comparable 
Is the indicator comparable across 
different cases? 

Yes/no 10/0 

ACCEPTED 

Previously 
Used 

Has the indicator been previously 
used? 

Yes/no 5/0 

Standard 
Is it a recognised or standardised 
indicator? 

Yes/no 5/0 

CREDIBLE 

Unambiguous 
Is it clearly defined and 
interpretable? 

Yes/no 10/0 

Clear 
Methodology 

Has the indicator a clear 
methodology? 

Yes/no 10/0 

EASY 

Availability Are the data easily available? High/mid/low 15/10/0 

Easy to 
Calculate 

Is the indicator easy to compute? High/mid/low 15/10/0 

ROBUST 

Real Data 
Does the indicator use real data or 
robust estimations? 

Real/estimations 5/0 

Applicable to 
Similar Cases 

Is it possible to apply the indicator 
in numerous (similar but different) 
cases? Has it been used in different 
circumstances and delivered 
reasonable results? 

Yes/Maybe/no 5/2/0 

 

This evaluation framework builds upon the approach developed in the RURITAGE project (12) and has 

been tailored to suit the specific goals of RURACTIVE. The indicators were assessed independently by 

three project partnersτUNIBO, UCD, and CARTIFτbased on expert judgment and internal analysis 

within each institution. Each indicator received a score for every sub-criterion. The resulting RACER 

scores were then averaged across evaluators to produce a final score between 0 and 100. Indicators 

with large discrepancies in evaluator scores triggered a flag (as noted in the Warning column in Figure 

3) and were discussed jointly by the three partners to reach consensus. 



 

 

 

5рΦм 5ȅƴŀƳƻǎΩ .ŀǎŜƭƛƴŜ ŀƴŘ aƻƴƛǘƻǊƛƴƎ tǊƻƎǊŀƳƳŜ                                                   31 

 

 

Figure 3. An excerpt of the spreadsheet file (edited for visual clarity) containing the KREI list with the assigned RACER values and the 
computed average. 
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The final selection of KREIs was guided by the following exclusion criteria: 

¶ Indicators with a low "Meaningful" score were excluded. 

¶ Indicators not comparable across cases were excluded. 

¶ Indicators with low data availability were excluded. 

¶ Indicators not applicable across different RDDs or similar cases were excluded. 

¶ Indicators with an overall RACER score (computed average value) below 70 were excluded. 

This selection process led to a refined set of high-quality indicators that are relevant, feasible, and 

transferable across RURACTIVE use cases. The resulting list of 133 KREIs is included in Annex A. KREI 

List and a sample of the excel spreadsheet is shown in Figure 3. Additional details on indicator 

definitions, including their RACER scores, and expert comments can be found in the excel file attached 

to this deliverable (KREI -  Key Rural  Empowerment Indicators.xlsx ), which complements this 

methodology explanations with the exact data used along the process. 

Out of the 133 indicators in the final list of KREI, мс όмн҈ύ ŀǊŜ ŎƭŀǎǎƛŦƛŜŘ ŀǎ Ψ{ǘǊƻƴƎŜǊΩ !ƻ!Σ р όп҈ύ ǊŜŦŜǊ 

to Connected, 33 (25%) refer to Resilient and 17 (13%) are related to Prosperous AoA. There are 62 

(47%) other indicators not assigned 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 Transversal. Taking into consideration 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 to Climate 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, 

OpenStreetMap, and Rural Observatory, among other country or sector specific data sources. 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 terms Dynamos and 

RURACTIVE Digital Hub provide more specific and updated data, and closer to the source of 

information. As a contingency plan, when Dynamos are unable to provide local data, it is possible to 

use information coming from alternative data sources. Although this is also useful for partially 

automate the data gathering process, as a rule of thumb whenever local data directly provided by the 

Dynamo are available, these data will be used preferably, and data coming from alternative data 

sources will be used otherwise. 
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A key aspect of the data collection process is the 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 Dynamo-related data, such as Dynamo population, local environmental conditions, 

and socio-economic 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 accurate and comprehensive 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. The identified most critical issues are: 

- the format of the new data to be included 

- the format used for the representation of data in the database 

- the quality of the data 

- possible conflicts that result in inconsistencies in the data 

 

The ETL-process (Extract, Transform, Load) provides general guidelines on how the task of including 

newly available data into the database can be accomplished. The first step is to request the newly 

available data. The other steps in the ETL-process 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.g., formatting 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 of the analysis. 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 accordance with 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 

remaining 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 resulting in possible problems during the analysis of the 
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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 to the validation 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 tasks that 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.g., converting 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 be considered 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 T2.1 (Development of a conceptual framework for rural smart 

and community-led solutions) and developing the analysis described in the introduction of the 

document, some KREIs considered important have been selected.  These indicators sub-set are the 

Early Warning Indicators (EWI), and serve as critical signals for emerging challenges. The EWI provide 

timely insights into potential issues that may require special attention and proactive intervention. 

 

EWI have been selected 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 anomalies and launching alerts as solutions are implemented 

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

areas. 

- Accessibility, as well as the veracity of the data, has 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 the EWI, a procedure has been established for each Dynamo to feed the data 

at least every six months. The feeding of these, as well as the clarity of the data, depends on the 
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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 preferences of the 

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 Dynamos. The initially selected 

EWIs are listed in Table 5. 

Table 5: Initial list of EWI. 

Ref Indicator RDD Crosscutting Priorities 

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

NBS6.32 Heatwave incidence Agrifood Climate Change Adaptation 

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

OTH14 
ό9¢L{ύ tŜǊŎŜƴǘŀƎŜ ƻŦ ǘƘŜ ŘŜǎǘƛƴŀǘƛƻƴΩǎ ŜǾŜƴǘǎ ǘƘŀǘ ŀǊŜ 
focused on traditional/local culture and heritage 

Culture Social Justice and Inclusion 

ISO073 
Number of internet connections per 100 000 
population 

Wellbeing Climate Change Mitigation 

ISO120 Cost of living Wellbeing Social Justice and Inclusion 

TExT1.2 Accommodation occupancy Tourism Social Justice and Inclusion 

RO07 Population density Transversal Social Justice and Inclusion 

ISO024 
Greenhouse gas emissions measured in tonnes per 
capita 

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 data will 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 the aim of 

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 collection process. As in the previous case, results will be 

collected and uploaded to the database once they are reviewed and validated. AMT will be up and 

running beyond project end for any additional Dynamo willing to replicate the Monitoring Programme.  

 
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 situation. During the Gotland workshop (see Annex B. Task 5.1 Introductory workshop), the 

final list of KREI was presented to the Dynamos so they could carry out a preliminary selection (see 

Annex C. Indicators Initial Selection by Dynamo). Subsequently, the indicators are being refined at the 

Solution level, considering that selecting between three and five indicators per Solution would be an 

appropriate number. 

Noting the wide diversity of Dynamos and their casuistic, it is also possible to include a few additional 

indicators for very specific aspects. These additional indicators could come from either the original list 

of indicators from the considered sources, or brand-new indicators created from scratch by the 

Dynamos. In either case, these indicators must follow the same rules and structure set for the regular 

list of indicators, providing 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 to statistics 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.g., indicators linked to results of solutions developed in the Dynamos.  

These characteristics, i.e., include additional indicators and set the frequency for data collection, make 

ǘƘŜ ƳƻƴƛǘƻǊƛƴƎ ǇǊƻƎǊŀƳƳŜ άŀŘŀǇǘƛǾŜέ ŀǎ ƛǘ Ŧƛǘǎ ǿƛǘƘ ǘƘŜ ǎǇŜŎƛŦƛŎ ƴŜŜŘǎ ƻŦ ŜǾŜǊȅ 5ȅƴŀƳƻΦ 

 

3.4.4 Citizen Science 

With the proliferation of portable technologies, such as smartphones 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 

critical challenges, such climate change mitigation or biodiversity monitoring, that directly affect them, 

thereby implementing many bottom-up initiatives around the globe (14). They are demonstrating that 

environmental issues in rural 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 sense of citizenship. 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 as compiling research questions, conducting observations, analysing data 

and using the resulting knowledge (15). Researchers or scientific institutions can lead or mediate in 

citizen science projects or have no role, as in extreme citizen science (16). Additional information about 

its application in RURACTIVE can be found in Annex B. Task 5.1 Introductory workshop. 

 

3.4.5 Demographic trend and projection methodology 

The demographic analysis reports the trend and fluctuations in population and growth rates respectively for 

populations across Dynamos from 1961 to 2021, with a view to long-term population trends, signs of stagnation, 

https://docs.smartcitizen.me/introduction/#fn:3
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or reduction in population. The main dataset is sourced from the Rural Observatory, which provides historical 

population records for most Dynamos.  

To make the plots clearer and understand the trends better, both the variability of population size and growth 

rate were categorized into discrete classes. The number of classes used depends on the distribution of values-if 

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

trends. 

In one hand, to analyse population (persons) data, LAUs have been classified according to their average 

population across the period 1961ς2021 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): 

¶ Very Low Population (<25%) 

¶ Low Population (25% ς 50%) 

¶ Moderate Population (50% ς 75%) 

¶ High Population (>75%) 

On the other hand, decadal growth rates (%) were calculated for each LAU for six periods (1961ς1971, 1971ς

1981, 1981-1991, 1991-2001, 2001-2011, 2011-2021). The variability measure is defined as the difference 

between the maximum and minimum decadal growth rates for each LAU (max-min difference). Based on this 

variability, LAUs were grouped into classes. For example, in case four classes in D06 (Zagori Greece):  

¶ Lower-fluctuation LAUs (variability<60%) 

¶ aƻŘŜǊŀǘŜƭȅ ŦƭǳŎǘǳŀǘƛƴƎ [!¦ǎ όсл҈ҖǾŀǊƛŀōƛƭƛǘȅғур҈ύ 

¶ IƛƎƘƭȅ ŦƭǳŎǘǳŀǘƛƴƎ [!¦ǎ όур҈ Җ ǾŀǊƛŀōƛƭƛǘȅғмлл҈ύ 

¶ 9ȄǘǊŜƳŜƭȅ ŦƭǳŎǘǳŀǘƛƴƎ [!¦ǎ όǾŀǊƛŀōƛƭƛǘȅҗмлл҈ύ 

These classes can provide insight into long-term stability, fluctuations, and possible influences on demographic 

development, which are useful in informing policy discussions and regional development strategies. 

The future 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. Then, a 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, 

2001ς2021. These weighted growth rates were used in projecting future populations by applying the rate to the 

recent population. The percentage changes between 2021ς2051 and 2021ς2101 were also calculated. 

 

4. Adaptive Monitoring Programme 

4.1 Overall Approach 

This subsection describes 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 been defined in WP6 

and is referenced here to ensure a clear and scalable design (see Figure 5). 
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Figure 5: RURACTIVE reference architecture. 

 

4.1.1 System Components 

Actors 

Three main actors are defined in the system: 

¶ All Users: Users who interact with the system through a web interface. Can be anyone on the 

internet accessing the public part of the system  

¶ III Parties: External entities that interact with the system through adapters. These users belong 

to the entities awarded in the Open Call with a grant to develop solutions for the Dynamos 

¶ Dynamos: Users who utilize the Solution Catalog subsystem to address specific issues in each 

area, such as 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 HTTP. These packages are: 

¶ Digital Hub Website: This is the main interface through which All Users interact with the system. 

It uses the HTTP protocol and connects users to the database. It depends on the following two 

modules for its operation: Decision Support System and Monitoring Tool. There is a client-server 

relationship, where the Digital Hub Website acts as the client, and the other two modules 

provide the required services. 

¶ Decision Support System: Analyzes and provides recommendations based on data stored in the 

External DB. 

¶ Monitoring Tool: Monitors key parameters and detects relevant system events. This module 

connects to the Data Manager System of the project. It also connects to the External DB 

database. This tool will be detailed in following sections, as it is the tool developed for the 

project within this package 

¶ The third package is the Solution Catalog Extractor, which is briefly mentioned here but more 

information is available in WP2 and Task 6.3 Decision Support Tool. 

 

Architecture of the "Data Manager System" 

This system acts as a service for the Digital Hub Website and connects with Dynamos and III Parties 

actors. The Data Manager System functions as a communication layer based on REST architecture, 

meaning that all components are accessible using standard HTTP methods (GET, POST, PUT, DELETE). 

This system consists of three main blocks: 

¶ Manager Connector: This is the user entry point and consists of: 

o DMS Interface: Data management interface. 

o Stargate and AdaptersΥ CŀŎƛƭƛǘŀǘŜ ǘƘŜ ǳǎŜǊΩǎ ŘƛǊŜŎǘ ŎƻƴƴŜŎǘƛƻƴ ǘƻ ǘƘŜ system. Any data 

ǇǊƻǾƛŘŜŘ ŜƛǘƘŜǊ ōȅ 5ȅƴŀƳƻǎΩ ǎƻƭǳǘƛƻƴǎ ƻǊ LLL tŀǊǘƛŜǎΩ ǎƻƭǳǘƛƻƴǎ should be stored in the 

Data Manager through the Connector Manager and the corresponding Adapter.  

¶ Object Storage: Responsible for storing tables, collections, or any object deemed necessary for 

the functioning of the system, and consists of: 

o Object Storage Interface: Manages interactions with storage. 

o AWS S3 Component: Compatible with systems such as MinIO, OpenStack Swift, among 

others. 

¶ Database: The database management component, which includes: 

o Time Series Database Interface (KairosDB): A time-series oriented database. 

o Database Interface: The module that provides database access. 

o Database Manager (Cassandra): A highly scalable NoSQL system. 
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4.2 Monitoring Tool 

4.2.1 Conceptual Architecture 

The Figure 6 shows a components diagram that illustrates the operation of the Monitoring Tool 

package and how it interacts with the system. 

 

 
Figure 6: AMT conceptual architecture. 

 

The system consists of two main modules: the Backend and the Frontend. The Backend contains the 

"Adaptive Monitoring Tool," which serves as the core for processing and monitoring incoming 

information. Its features include providing services through 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 

reactive tools to extend its functionalities or interact with other systems. 

On the other hand, the Frontend ƘŀƴŘƭŜǎ ǘƘŜ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜǎΣ ǎŜǊǾƛƴƎ ŀǎ ǘƘŜ ǎȅǎǘŜƳΩǎ ƛƴǘŜǊŀŎǘƛƻƴ ƭŀȅŜǊΦ 

It is bidirectionally connected to the Backend, enabling a client-server architecture in which the 

Frontend consumes services exposed by the Backend and sends data for processing. Overall, the 

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 efficient deployment. 

 

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 cases that interact with 

each other to ensure the proper operation of the monitoring system. The actors, main use cases, 

relationships between them, and additional procedures are described in Figure 7, enabling dynamic 

and flexible data management. 
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Figure 7: AMT Use Cases diagram. 

 

System Actors 

¶ Dynamo: The Dynamos play 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 the Monitoring Data use case, where Dynamos manage both the collection and 

monitoring of the data, including Early Warning Indicators (EWIs). Additionally, Dynamos have 

the option to customize the indicators according to their specific needs. 

¶ Data Reviewer: The Data Reviewer is responsible for checking, validating, and accepting the 

collected data. Their role is to ensure that the data is correct before being entered into the 



 

 

 

5рΦм 5ȅƴŀƳƻǎΩ .ŀǎŜƭƛƴŜ ŀƴŘ aƻƴƛǘƻǊƛƴƎ tǊƻƎǊŀƳƳŜ                                                   42 

 

system for later visualization. This actor has access to the authentication, data validation, and 

visualization modules, playing an essential role in the quality of the data entering the system. 

¶ Visitor (equivalent to All User): This actor has limited functionality and can only access the Data 

Visualization module to view the validated and analyzed data. Visitors do not require 

authentication, which allows them easy access to the information. 

¶ Admin: The Admin is 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 that data collection procedures are followed correctly. The Admin also has access to the 

User Manager use case for managing users and the Dynamo Manager use case to oversee and 

manage the operation of the Dynamos monitoring system. 

 

External Use Cases 

¶ 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 the Visitor, require authentication to access the system. 

¶ User Manager: Exclusive to the Admin, 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. 

¶ Dynamo Manager: Related to both the system and an external service, this use case allows the 

Admin to manage the operation of the Dynamos monitoring system, ensuring its operation, 

configuration, and control. 

 

Main Use Cases of the System 

¶ Monitoring Data: The Monitoring Data use case is where Dynamos select and collect relevant 

data. This collection includes both standard indicators and EWIs, which must be updated 

periodically (e.g., every six months). Dynamos also select and weight the relevant indicators 

through the KREI Selection and KREI Weighting ǳǎŜ ŎŀǎŜǎΣ ŦƻƭƭƻǿƛƴƎ ǘƘŜ ǎȅǎǘŜƳΩǎ ǊǳƭŜǎ ŀƴŘ 

structure. 

¶ Data Validation: In this use case, the Data Reviewer validates the data collected by the Dynamos 

before it is visualized. Data validation is crucial to ensure information accuracy, especially for 

EWIs that are sensitive indicators that can anticipate problems or deviations. The validation 

process ensures that the data is reliable before being used for further analysis. 

¶ Data Visualization: Once the data has been validated, it is visualized through the Data 

Visualization module. Both Dynamos and Data Reviewers can access this module to analyze the 

results of the collected and validated data. Additionally, this use case may extend to the KREI 

Calculation use case whenever it is necessary to update those calculations, i.e. when new data 

are available. 
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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, where the Admin 

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

Dynamos. 

This flexible approach of the system is reflected in the relationship between Monitoring Data and KREI 

Selection/KREI Weighting, 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 the Dynamos and guarantee the effectiveness of data 

collection according to the specific objectives of the project. 

 

Use Case Scenarios 

¶ Adaptive Monitoring Scenario: The Dynamos select the indicators they consider most relevant 

for their regions, assign a weight to each, and update them regularly (every six months or as 

necessary). If an EWI is selected, the system ensures that its monitoring is done under special 

vigilance, and in case of anomalies, automatic alerts are issued for immediate follow-up. 

¶ Data Validation and Visualization Scenario: Once the Dynamos have collected the data, the Data 

Reviewer validates it to ensure its accuracy before being visualized. Both Dynamos and Data 

Reviewers can access Data Visualization to analyze the impact of the validated indicators and 

make informed decisions based on this information. 

¶ Indicator and Collection Frequency Management Scenario: The Admin has the ability to adjust 

the collection frequencies of data indicators or add new indicators as needed. 

¶ Public access Scenario: Any person can act as a Visitor and access to the public part of the AMT 

without further requirements, consulting the available open data through the dashboards.  

 

Additional detailed information about the definition of the Use Cases and requirements analysis could 

be found in Annex F. AMT Requirement Analysis. 

 

4.3 Data Analytics 

Data pre-processing is a relevant step in statistic processes. Available data are often obtained in a not 

well controlled domain. Out-of-range values (e.g. Income: -100), impossible data combinations (e.g. 

Gender: Male, Pregnant: Yes), missing values, outliers, are often included into datasets. Models that 

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 dataset. There 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 
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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 or 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, for instance, is used to scale 

numeric values to a particular range, usually to the interval [0, 1] or z-score normalization. Data 

harmonization is based on a detailed description of the individual elements in the data coming from 

different sources. 

Every indicator could have different relevance when 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 indicators in a specific Dynamo. There 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.  

 
Figure 8. Example with Mobility indicators. 

For instance, Dynamo shown in Figure 8 has selected 2 out of 5 possible indicators for Mobility RDD. 

Among those 2 indicators, it has been set that IRD6.1 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 80 % of the weight and RO67 the remaining 20 %. 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: 

 

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

 

Ref Indicator Units Description and Purposes
Relevant for 

Dynamo

Baseline Value 

Provided by the 

Dynamo

Automated 

Value
Min Max Target Weight

IRD6.3

Total number of rail crossings 

and rail stations No.

Railway transportation infrastructure and 

accessibility is able to infer connectivity within 

an area through the use rail services

No

IRD6.1

Maximum total daily capacity 

of public transport as a 

percentage of population %

Maximum total daily capacity of public 

transport as a percentage of population

Yes

0,428848466 0 1 0,6 80%

ISO079

Number of personal 

automobiles per capita

No. Per 

capita

No

0,88822852

ISO082

Kilometres of bicycle paths 

and lanes per 100 000 

population No.

No

0

RO67

Average distance to train 

stations km Average distance to train stations

Yes

68,95

38,53; 10,78; 

60,55 50 70 50 20%
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Where w(indicator) is the weight assigned to the indicator, p(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, considering if 

άǇƻǎƛǘƛǾŜέ ǇŜǊŦƻǊƳŀƴŎŜ ŜǾƻƭǳǘƛƻƴ ƛǎ ǊŜƭŀǘŜŘ ǘƻ ŀƴ ƛƴŎǊŜŀǎŜ ƻǊ ŘŜŎǊŜŀǎŜ ƛƴ ǘƘŜ ƛƴŘƛŎŀǘƻǊ ǾŀƭǳŜΦ ¢ȅǇƛŎŀƭ 

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 case. These calculations can be run when developing the baseline 

and in a regular basis, e.g. every six months, thus obtaining updated values for the global 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 "KREI - Key Rural Empowerment Ind 

v20240927_UNIBO-UCD.xls". 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 transparency of the data 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, we provide 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 

ŦƛƭŜΩǎ ƴƻƳŜƴŎƭŀǘǳǊŜΣ ǎǘructure, and content. 

 

File Structure: 

¶ The file follows a clear naming convention that allows for quick identification, including the 

acronym describing the data subject of this WP (KREI ς Key Rural Empowerment Indicators), a 

brief description (Key Rural Empowerment Ind), the document version (v20240927), and the 

responsible institution (UNIBO-UCD). 

¶ Data is organized into structured spreadsheet sheets such as "KREI_D01", "KREI_D02", etc., 

allowing information to be segmented according to its category, in this case, its source. The 

suffix D0X indicates each of the dynamos studied, numbered from 1 to 12. Each sheet contains 

the information corresponding to its specific dynamo. 

 

Unique Indicator Identification: 

¶ Each KPI within the file has a unique identifier in the "Ref" column, ensuring its traceability. 

Examples: IRD6.3, ISO079, RO67 
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¶ Additionally, the indicators follow a structure that identifies their type/category: IR, ISO, RO... 

 

Clear Definition of Data: 

¶ The "Indicator" column specifies the name of each indicator. Example: "Total number of rail 

crossingsέ 

¶ A άUnits" column is included to define the measurement unit for each indicator. Example: "km" 

or "No." 

 

Cross-Reference and Categorization: 

¶ The "Baseline" and "Target" columns establish reference values and objectives, facilitating 

trend identification. 

¶ The categorization of KPIs is defined in the "RDD" column, grouping indicators into relevant 

project categories: Agrifood, Culture, Energy, Mobility, Tourism, and Well-being, including an 

additional category: Transversal, for those general context indicators not directly related to any 

of the previous categories. 

 

ACCESIBLE 

Making data accessible is crucial for ensuring its usability across different 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: 

¶ The file is provided in Excel format (.xls), which is widely compatible with tools such as Microsoft 
Excel, Google Sheets, Python (pandas), and R. 

¶ To enhance interoperability, it is recommended to export a version in .csv, allowing seamless 
integration with data processing and visualization software. 

Data Documentation and Traceability: 

¶ The data sources are documented in the "Dynamo's Source" and "Automated Value Source" 
columns, ensuring transparency regarding the origin of the information. 

¶ 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 Accessibility: 

¶ An additional sheet, "Metadata," provides comprehensive information about the dataset, 
including: 

- Purpose of the file, explaining its relevance within the project. 

- Definition of each column, ensuring clarity for users unfamiliar with the dataset structure. 

- Update frequency, specifying how often the dataset is refreshed. 
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- License and usage permissions, clarifying access rights and restrictions to promote responsible 

data sharing. 

 

INTEROPERABLE 

To ensure data integration across systems and platforms, standardized formats and metadata enhance 

compatibility. Automated access via APIs further facilitates seamless interoperability. 

 

Standardization of Formats and Nomenclature: 

¶ The "Data Format" column defines the type of data contained in each field (numerical, textual, 
etc.). 

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

 

Standardized Tabular Structure: 

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

¶ Examples of key columns: 
o "Indicator" Ҧ 5ŜŦƛƴŜǎ ǘƘŜ YtL ōŜƛƴƎ ŜǾŀƭǳŀǘŜŘΦ 

o "Units" Ҧ LƴŘƛŎŀǘŜǎ ǘƘŜ ǳƴƛǘ ƻŦ ƳŜŀǎǳǊŜƳŜƴǘΦ 

o "Min" / "Max"  Ҧ 9ǎǘŀōƭƛǎƘŜǎ ǇŜǊƳƛǘǘŜŘ ǾŀƭǳŜ ǊŀƴƎŜǎΦ 

o "Weight" Ҧ 5ŜŦƛƴŜǎ ǘƘŜ ǿŜƛƎƘǘ ƻŦ ǘƘŜ ƛƴŘƛŎŀǘƻǊ ƛƴ ŎƻƳǇƻǎƛǘŜ ŀƴŀƭȅǎŜǎΦ 

 

Integration with Other Systems: 

¶ Data integration with databases and analysis tools is ensured through the "Data Provenance" 
column, which documents the original data source. 

¶ The use of RESTful APIs is encouraged for automated data querying. 

 

REUSABLE  

To maximize the reuse of data in different contexts and ensure its applicability in multiple scenarios: 

 

Clarity in objectives and definitions: 

¶ The "Description and Purposes" column provides detailed documentation on the purpose of 
each KPI, ensuring that users understand its intended use. 

¶ 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 facilitates understanding and adapting the data to 

different projects: 
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¶ "Project Objective": Establishes the relationship between each KPI and the strategic objectives 

of the project. 

¶ άPotential Users": 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, update mechanisms have been 

implemented: 

¶ "Update Frequency": Defines the frequency with which the KPI values are updated, allowing 
users to know the freshness of the data. 

¶ The "Metadata" sheet documents the file versions and relevant changes, ensuring traceability 
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 in a relational 

database, periodic updates of values, and interactive visualization in a dynamic application, 

accessibility, and reuse of information in different contexts are guaranteed. 
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5. DynamosË Baseline 

¢Ƙƛǎ ǎŜŎǘƛƻƴ ƘƛƎƘƭƛƎƘǘǎ ǘƘŜ ƪŜȅ ŦƛƴŘƛƴƎǎ ƻƴ 5ȅƴŀƳƻǎΩ .ŀǎŜƭƛƴŜ ƛƴ ŀ Ŝŀǎȅ ǘƻ ǊŜŀŘ ƭŜŀŦƭŜǘ ƭŀȅƻǳǘΦ CƻǊ Ŧǳƭƭ 

Baseline description, please see Annex D. Crosscutting Priorities Data. 

5.1 D1. Northern Ostrobothnia, Finland 

Pudasjärvi, a vast and sparsely populated 
municipality in Finland, faces significant 
challenges related to accessibility, 
economic sustainability, and 
environmental resilience. With 14 remote 
villages, long distances, and a diminishing 
population. 
  

Figure 9. Snowy Oulu road, by wikimedia 

   

Social Justice and Inclusion Cross -Cutting Priorities  

 

Ensuring social justice and inclusion in Pudasjärvi requires 
enhancing essential services, improving mobility, and fostering 
economic resilience. One of the main challenges is the lack of 
accessible services, especially for elderly residents, who struggle 
with daily tasks such as firewood preparation, snow shoveling, and 
running errands. 
 
Beyond household support, transportation remains a major 
obstacle for local businesses and tourism development. A 
structured, digital logistics platform could streamline these efforts, 
allowing for more efficient deliveries of local products, food, 
recycling materials, and even medication. Improved digital 
infrastructure would also enhance access to financial and business 
ƻǇǇƻǊǘǳƴƛǘƛŜǎΣ ŜƴǎǳǊƛƴƎ ǘƘŀǘ tǳŘŀǎƧŅǊǾƛΩǎ ŎƻƳƳǳƴƛǘƛŜǎ ǊŜƳŀƛƴ 
connected and economically viable. 
 
For all these reasons, it is interesting to monitor indicators that 
reveal the current employment situation or unemployment rates 
in the region, as well as indicators such as road connections to 
shopping centres, hospitals or leisure venues. 
 
An optimisation of the region's logistics can improve aspects such 
as the inclusion of older people, a vulnerable group. 
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BASELINE   

 
 
The overall population trends of Oulu, Pudasjärvi, and Ii between 1961 and 2021 are pretty different. While 
Oulu shows a big and constant growth, with the sharp increase of the population over the decades, Pudasjärvi 
and Ii have flat trends, with slight fluctuations and small decreases in recent years. 
 

 
 
These differences can be seen in the decadal growth rates for these LAUs. Whereas Oulu had a positive growth 
rate that decreased over time, Pudasjärvi and Ii show consistently negative growth rates in later decades, 
especially between 1991 -2011. 
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Looking ahead, the predictions for 2051 and 2101 depict quite different changes in the populations:. Oulu will 
have a rather high population increase, greatly higher than Pudasjärvi and Ii. The change in population for 
Oulu will increase by over 500,000 until the year of 2101, while Pudasjärvi and Ii are so small that their increase 
indicates very little to no growth. These projected figures outline the potential for growth disparity among 
the three LAUs. 
 

LAU Actual 2051 2101 Change (2021ς2051) (%) Change (2021ς2101) (%) 

Oulu 2054890 2,837,250 4,888,600 47 179 

Pudasjärvi 78730 68,000 53,900 -13 -31 

Ii 98440 112,260 141,640 14 44 
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Biodiversity  

 
Pudasjärvi's natural environment plays a crucial role in the well-
being of its residents and the sustainability of its economy. The 
region is home to extensive forests, wetlands, and diverse 
ecosystems that support local biodiversity. However, traditional 
transportation and resource extraction methods have put pressure 
on these habitats. Sustainable logistics and transportation 
solutions, such as shared delivery routes and optimized 
commuting traffic, could reduce habitat fragmentation and 
minimize disturbances to wildlife. 
 
Furthermore, promoting eco-tourism and responsible land 
management practices would help protect biodiversity while also 
creating economic opportunities for local communities. 
Encouraging sustainable agriculture and forestry practices would 
further contribute to maintaining the ecological balance of the 
region, ensuring that natural resources continue to support both 
human livelihoods and wildlife populations. 
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Percentage composition by group of protected habitats: Finland 

   

Climate change mitigation and adaptation  

  Developing sustainable mobility solutions, such as a digital logistics 
system that optimizes transport routes and minimizes unnecessary 
trips, would help lower carbon emissions while maintaining 
essential services for residents. 
 
By integrating digital innovation, community-based support 
systems, and environmental conservation efforts, Pudasjärvi can 
serve as a model for rural sustainability, balancing social inclusion, 
economic viability, and environmental responsibility. 
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BASELINE   

 
 

5.2 D2. Südburgenland, Austria 

Südburgenland is a mountainous 
region in southern Burgenland, 
home to numerous natural and 
cultural monuments such as 
nature parks, castles, palaces, 
heritage-protected wineries and 
museums. 
 
 

 
Figure 10. Cyclists in the Saalehäuser vineyards, Bad Kösen. By thuecat.org 



 

 

 

5рΦм 5ȅƴŀƳƻǎΩ .ŀǎŜƭƛƴŜ ŀƴŘ aƻƴƛǘƻǊƛƴƎ tǊƻƎǊŀƳƳŜ                                                   54 

 

   

Social Justice and Inclusion Cross -Cutting Priorities  

 

The population is aging, with a significant proportion of elderly 
residents, which presents challenges in terms of mobility, 
healthcare, and social inclusion. Accessibility in the region varies; 
while the main towns are relatively well-connected, remote 
villages and countryside areas face limitations in public transport 
and digital infrastructure. Efforts to improve accessibility, such as 
inclusive tourism initiatives and better mobility solutions, are 
crucial to ensuring that all residents, including older adults and 
individuals with disabilities, can participate fully in social and 
economic life. 
 
{ǸŘōǳǊƎŜƴƭŀƴŘΩǎ ǊƛŎƘ ŎǳƭǘǳǊŀƭ ŀƴŘ ƴŀǘǳǊŀƭ ƘŜǊƛǘŀƎŜ ƻŦŦŜǊǎ 
significant tourism potential, yet accessibility remains a challenge. 
Despite nearly 935,000 overnight stays in 2023, visitors tend to 
stay for less than three nights, indicating the need for improved 
services and experiences. It is a good idea encourage iniciatives to 
raise the inclusive infrastructure, and accessible transportation 
networks, that can encourage longer visits and make tourism more 
inclusive for families, seniors and people with disabilities. 
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The analysis of the high-population LAUs (the ones above median of averages) shows cities like Jennerdorf, 
Güssing, and Rechnitz to have increases in total population over time; for 2051 and 2101, further growth can 
be predicted. These LAUs, particularly Jennerdorf and Güssing, are distinguished because they show just a 
steady rise, indicating thereby that these may be good representations of strong urbanization trends. Sankt 
Martin an der Raab and Kohfidisch, among others, demonstrate minimal growth but their population is 
nevertheless maintained. 

 
 
The less-populated LAUs are likely decrease.  The trend of depopulation is continuing, which is reflected until 
2051 and further into 2101. Projections are that these LAUs will face a very serious decline, especially in the 
longer term.  
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On the other hand, high-population LAUs are showing relatively stable or slightly declining growth, especially 
in the most populous areas where decadal growth rates have seen some fluctuation but mostly remained 
stable. Low-population LAUs, however, have been very volatile, with growth rates fluctuating drastically 
across decades. The high variability in growth rates among the low-population LAUs signals potentially 
unstable demographic trends. 
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LAU Actual 2051 2101 Change (2021ς2051) (%) Change (2021ς2101) (%) 

Jennersdorf 41210 40,180 38,570 -3 -6 

Güssing 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 -7.7 -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 Schützen-Eisenberg 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 

Unterkohlstätten 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 

Mühlgraben 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 
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Biodiversity  

 

It is a region rich in biodiversity, with a landscape characterized by 
rolling hills, forests, vineyards, and wetlands. The region is home 
to diverse flora and fauna. Traditional agricultural practices, 
including organic farming and small-scale viticulture, help maintain 
biodiversity by supporting soil health and preserving native plant 
varieties. However, biodiversity in Südburgenland faces challenges 
due to habitat fragmentation, land use changes, and climate 
change. Conservation efforts focus on restoring natural habitats, 
promoting sustainable agriculture, and integrating biodiversity-
friendly practices into tourism and local industries. 
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Percentage composition by group of protected habitats: Austria 
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Climate change mitigation and adaptation  

  
Südburgenland, like many rural regions, is increasingly affected by 
climate change, with rising temperatures, changing precipitation 
patterns, and extreme weather events impacting agriculture and 
natural ecosystems. One of the most pressing concerns is the 
impact on viticulture, as higher temperatures accelerate grape 
ripening and affect wine quality.  
 
Furthermore, promoting sustainable mobility initiatives would 
contribute to reducing emissions. 
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5.3 D3. Zamora, Spain 

This Dynamo is made up of rural 
areas in the province of Zamora, 
which face significant challenges in 
terms of social justice and inclusion. 
The population is ageing and most 
municipalities have fewer than 1,000 
inhabitants, leading to a progressive 
depopulation of the area. In 
particular, the Tierras de Campos-
Pan-Lampreana area requires 
attention in aspects such as 
accessibility. 

 
Figure 11. Tierra de Campos, by StockPhotoAstur 

   

Social Justice and Inclusion Cross -Cutting Priorities  

 

The demographic decline has resulted in a weakening of essential 
services, such as public healthcare, as geographical isolation and 
poor transportation infrastructure make it difficult for residents to 
access medical assistance in a timely manner.  
 
Digital connectivity is also uneven, hindering the development of 
telemedicine solutions that could bridge this gap.  
 
Simultaneously, cultural and historical sites, such as the Templar 
Castle of Castrotorafe, are underutilized due to poor preservation, 
lack of modern digital experiences, and inadequate road 
infrastructureτespecially in adverse weather conditions.  
 
Revitalizing these cultural treasures through digital tools and 
improving road access could stimulate tourism, engage younger 
generations, and enhance the sense of belonging among residents. 
Addressing these barriers is vital to fostering social cohesion and 
providing equal opportunities for all inhabitants. 
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The general trens shows a stable population decline for high and low population LAUs. In the high-population 
group, areas such as Coreses, Roales, Villafáfila, Manganeses de la Lampreana, and 
Vezdemarbán show a constant decrease, although in Villarrín de Campos and Revellinos, the ratios of 
decline are slower. In the low-population group, the main majority correspond to areas where this decline 
follows similarly, although Villalba de la Lampreana and Castronuevo present a regular decline. Nevertheless, 
Piedrahita de Castro, Vidayanes, and Pobladura de Valderaduey show more dramatic decreases.  
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The general trend reveals a mixed pattern in growth rates. For the high-population group, the growth rate of 
most LAUs fluctuates, with some periods of decline and recovery, though generally maintaining a negative 
trend. Vezdemarbán, Coreses, and Manganeses de la Lampreana exhibit the steepest declines, while 
Revellinos and Villarrín de Campos show milder fluctuations. In the low-population group, the growth rates 
are predominantly negative, with Pobladura de Valderaduey, Vidayanes, and Piedrahita de Castro facing 
consistent losses. However, San Esteban del Molar and Villaveza del Agua experience periods of more 
moderate change. 
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The population projections for the LAUs from 2021 to 2101 show a general trend of decline, with some 
variations. For high-population areas, Roales and Villafáfila are expected to experience significant population 
growth until 2051, followed by a slight decrease by 2101. On the other hand, Manganeses de la Lampreana 
and Granja de Moreruela show a steady decline in population over the decades, with projections indicating a 
further reduction by 2101. Villaveza del Agua and Piedrahita de Castro also demonstrate moderate population 
decreases, continuing a downward trend throughout the period. This suggests that while some areas may 
experience growth in the near future, the overall trend for these LAUs is a gradual population decline over 
the next 80 years. 

LAU Actual 2051 2101 Change (2021ς2051) (%) 
Change (2021ς2101) 
(%) 

Coreses 10590 8,000 5,900 -24.5 -44.3 

Roales 9870 13,400 18,200 35.8 84.4 

Villafáfila 4750 3,700 2,800 -22.1 -41.1 

Manganeses de la Lampreana 4480 3,200 2,300 -28.6 -48.7 



 

 

 

5рΦм 5ȅƴŀƳƻǎΩ .ŀǎŜƭƛƴŜ ŀƴŘ aƻƴƛǘƻǊƛƴƎ tǊƻƎǊŀƳƳŜ                                                   65 

 

Vezdemarbán 4480 3,500 2,700 -21.9 -39.7 

Villarrín de Campos 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 -24.5 -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 Cebrián 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 Agustín 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 de Castro 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  

 
¢ƘŜ ōƛƻŘƛǾŜǊǎƛǘȅ ƻŦ ½ŀƳƻǊŀΩǎ ǊǳǊŀƭ ƭŀƴŘǎŎŀǇŜ ƛǎ ŎƭƻǎŜƭȅ ƭƛƴƪŜŘ ǘƻ ƛǘǎ 
traditional land use, forested areas, and agricultural fields. 
However, the declining human presence and reduction in livestock 
farming have led to the abandonment of lands and the 
accumulation of undergrowth, increasing the risk of large forest 
fires. These fires, which have affected the western part of the 
province in recent years, pose a significant threat to both 
ecosystems and local communities. The loss of biodiversity 
resulting from such fires damages habitats, disrupts wildlife, and 
ŘŜǇƭŜǘŜǎ ǘƘŜ ǊŜƎƛƻƴΩǎ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎΦ tǊŜǎŜǊǾƛƴƎ ōƛƻŘƛǾersity 
requires a combination of sustainable land management practices, 
such as encouraging extensive livestock grazing to reduce 
undergrowth, and implementing monitoring systems to prevent 
ǘƘŜ ǎǇǊŜŀŘ ƻŦ ŦƻǊŜǎǘ ŦƛǊŜǎΦ tǊƻǘŜŎǘƛƴƎ ½ŀƳƻǊŀΩǎ ōƛƻŘƛǾŜǊǎƛǘȅ ƛǎ ƴƻt 
only crucial for maintaining ecological balance but also supports 
rural livelihoods that depend on natural resources. 
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Percentage composition by group of protected habitats: Spain 

   

Climate change mitigation and adaptation  

  
Zamora is increasingly vulnerable to climate change, with hotter 
and drier summers contributing to the growing frequency and 
intensity of forest fires. These environmental changes threaten 
both the natural landscape and the safety of rural communities. 
The combination of reduced land maintenance and climate 
variability has led to more severe fire outbreaks, highlighting the 
need for proactive adaptation strategies.  
 
While local emergency services from the Junta de Castilla y León 
and the Diputación de Zamora are available, municipalities lack 
advanced fire detection technologies and real-time monitoring 
systems.  
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5.4 D4. North-East Scotland, United Kingdom 

North East Scotland is characterised by 
diverse landscapes of coastal areas, 
rolling hills and fertile agricultural 
land. 
 
Agriculture remains a vital component 
of the region's economy. North East 
Scotland accounts for approximately 
16% of Scotland's agricultural land, 
producing almost half of the country's 
crops, one-third of its fattening cattle 
and two-thirds of its pigs. 
 
The population is ageing and the birth 
rate is declining. This demographic 
shift poses challenges for the region, 
including potential labour shortages 
and increased pressure on healthcare 
services.  

 
Figure 12. Baling Hay, Netherwood, by geograph.org 

 

   

Social Justice and Inclusion Cross -Cutting Priorities  

 

Rural areas in North-East Scotland, including districts like Perth and 
Kinross, face demographic challenges characterized by an aging 
population and the depopulation of rural communities. These 
trends contribute to social isolation and loneliness, particularly 
among older residents, which are known risk factors for 
ƴŜǳǊƻŘŜƎŜƴŜǊŀǘƛǾŜ ŘƛǎŜŀǎŜǎ ǎǳŎƘ ŀǎ !ƭȊƘŜƛƳŜǊΩǎ ŀƴŘ ŘŜƳŜƴǘƛŀΦ 
Accessibility to health services can be limited due to the 
remoteness of some villages, and digital connectivity remains 
inconsistent in certain rural parts.  
 
There is a growing need for proactive solutions that enhance the 
well-being of older people by promoting mental and physical 
health. Furthermore, improving transport links and ensuring 
reliable digital infrastructure would enhance healthcare access, 
reduce isolation, and foster greater inclusion. 
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Biodiversity  

 
The agricultural landscape of North-East Scotland, which plays a 
ŎŜƴǘǊŀƭ ǊƻƭŜ ƛƴ ǘƘŜ ǊŜƎƛƻƴΩǎ ŜŎƻƴƻƳȅ ŀƴŘ ŎǳƭǘǳǊŀƭ ƛŘŜƴǘƛǘȅΣ ƛǎ 
increasingly under pressure from unsustainable land management 
practices and the effects of climate change. Farmers are struggling 
to adapt to evolving environmental conditions, leading to soil 
degradation, biodiversity loss, and reduced ecosystem resilience. 
Enhancing biodiversity both above and below ground is crucial to 
restoring ecological balance.  
 
Involving rural residents in conservation projects and fostering a 
sense of stewardship over the land can create a more biodiverse 
and sustainable rural environment. Art-based initiatives and 
landscape engagement activities can also promote ecological 
awareness among older residents, further bridging the connection 
between biodiversity and well-being. 
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Climate change mitigation and adaptation  

  

Climate change poses a growing threat to North-9ŀǎǘ {ŎƻǘƭŀƴŘΩǎ 
rural landscape, impacting agricultural productivity, water 
resources, and land stability. Farmers are increasingly required to 
adapt to these changes while also contributing to climate change 
mitigation.  
 
Rural communities directly affected by renewable energy 
infrastructure need support to ensure that the economic and 
social benefits of the green transition are fairly distributed, 
fostering equity and local empowerment. 
 
 Digital platforms can equip residents with knowledge on 
mitigating these effects while ensuring that local communities 
receive a fair share of the economic benefits from green energy 
projects. 
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5.5 D5. Andalucía, Spain 

Córdoba, located in southern 
Spain, is a region historically 
exposed to high temperatures. 
These villages face growing 
concerns related to climate 
change and its effects on daily life, 
especially for vulnerable 
populations. The expected rise in 
temperatures by approximately 
2°C and a reduction in annual 
precipitation by about 100 mm by 
2040 will likely exacerbate existing 
inequalities. 

 
Figure 13. Reservoir of Iznájar, by flickr.com 

 

Social Justice and Inclusion Cross -Cutting Priorities  

 

Rural communities, small farmers and low-income families may 
experience greater difficulties in accessing water and food 
resources, which are affected by climate change and the extreme 
weather in the region. There is a growing need to empower citizens 
through educational programs that highlight the relationship 
between water consumption, food production, and their role as 
consumers. Public awareness campaigns targeting food waste and 
water-saving practices can enhance community resilience.  
 
Furthermore, improving digital connectivity and road 
infrastructure can ensure that remote populations are not left 
behind in accessing resources and knowledge, promoting fairness 
and inclusion across the region. 
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This Dynao shows dynamic population tendencies, with quite modest growth marked in cities like Lucena and 
Carmona, while smaller LAUs like Iznajar and Fuentes de Andalucía present declines.  
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Decadal growth rates are quite different for every decade, which is especially important in highly fluctuating 
LAUs, noting instability in demographic trends. 
 

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

LAU Actual 2051 2101 Change (2021ς2051) (%) Change (2021ς2101) (%) 

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 Frontera 133980 130,000 120,000 -3 -10.4 

Rute 98350 95,000 90,000 -3.4 -8.5 

Fuentes de Andalucía 71600 70,200 69,000 -2 -3.6 

Benamejí 49820 50,000 52,000 0.4 4.4 

Iznájar 41060 38,000 35,000 -7.4 -14.8 

Moriles 37210 37,700 38,500 1.3 3.5 

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 
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Biodiversity  

 
The region's changing climate conditions, marked by prolonged 
droughts and heatwaves, pose a threat to local biodiversity. 
Decreasing water availability and more frequent extreme weather 
events can harm the natural habitats of flora and fauna, reducing 
species diversity.  
 
Agriculture, a key economic activity, could also face biodiversity 
loss due to water scarcity and unsustainable farming practices. 
Supporting the transition to agroecological methods and 
promoting sustainable land management can help preserve local 
ecosystems. Restoring native vegetation and encouraging water-
efficient crops can protect biodiversity while enhancing the 
resilience of agricultural landscapes. 
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Climate change mitigation and adaptation  

  
Climate change projections for Andalucia necessitate both 
mitigation and adaptation strategies.  
 
On the mitigation front, reducing food waste can significantly 
lower greenhouse gas emissions along the supply chain. 
Educational initiatives can encourage consumers and businesses to 
adopt more responsible consumption habits. Adaptation 
measures, such as investing in modern irrigation systems, 
promoting drought-resistant crops, and improving water storage 
infrastructure, can safeguard agricultural productivity.  
 
Additionally, enhancing water management systems and 
integrating climate awareness into local policies will help ensure 
the region can cope with future challenges, securing the well-being 
of both residents and the environment. 
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BASELINE   

 
 

5.6 D6. Zagori, Greece 

Zagori is a mountainous region 
located in the Epirus region of 
northwestern Greece. It is known 
for its rugged and dramatic 
geographical features, shaped by 
its position within the Pindus 
Mountain Range.  

 
Figure 14. Megas Lakkos, Zagori, by flickr 
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Social Justice and Inclusion Cross -Cutting Priorities  

 

Zagori, with its picturesque stone villages and mountainous 
terrain, offers a rich cultural and natural heritage, yet faces 
significant challenges regarding accessibility and social inclusion.  
The region is heavily reliant on private vehicles due to limited 
public transportation, creating barriers for older people, youth, 
and individuals with disabilities. The rising costs of fuel and the 
isolation of certain villages exacerbate inequalities, making it 
difficult for residents to access essential services and limiting 
tourism opportunities for those with mobility or visual 
impairments.  
 
Furthermore, improving tourism infrastructure to include tactile 
pathways, Braille signage, and audio guides would enable visually 
ƛƳǇŀƛǊŜŘ ǾƛǎƛǘƻǊǎ ǘƻ ŜƴƧƻȅ ǘƘŜ ǊŜƎƛƻƴΩǎ ƴŀtural and cultural 
landmarks. Such initiatives would not only foster social inclusion 
ōǳǘ ŀƭǎƻ ǎǘǊŜƴƎǘƘŜƴ ½ŀƎƻǊƛΩǎ Ǉƻǎƛǘƛƻƴ ŀǎ ŀƴ ŀŎŎŜǎǎƛōƭŜ ŀƴŘ 
welcoming destination. 
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In D6, the population trends are very disparate; while certain LAUs are growing in specific decades, like Karyes 
in and Vitsa in from 2001 to 2011, others are either in decline or stagnation like Trestino in the same decade. 
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Regarding the decadal growth rates, while some areas present a stable or slightly declining trend, other areas 
present a high variability in their growth rates. Most of the LAUs present a significant increase or decrease 
from 2001 to 2011except Koukkoli, which continued as its normal behavior. 
 

 
 
Future projections show a mixed results. Some LAUs like Vryssochori and Tsepelovo are expected to see 
population increases, whereas others like Kato Pedina, are likely to continue experiencing a downward trend. 
These variations indicate both opportunities and challenges for the region in terms of long-term population 
stability. 
 

LAU Actual 2051 2101 Change (2021ς2051) (%) Change (2021ς2101) (%) 

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 
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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 

Iliochori 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 

 
 

 



 

 

 

5рΦм 5ȅƴŀƳƻǎΩ .ŀǎŜƭƛƴŜ ŀƴŘ aƻƴƛǘƻǊƛƴƎ tǊƻƎǊŀƳƳŜ                                                   81 

 

 
   

Biodiversity  

 
The biodiversity of Zagori is deeply intertwined with its traditional 
ƭŀƴŘ ƳŀƴŀƎŜƳŜƴǘ ǇǊŀŎǘƛŎŜǎ ŀƴŘ ǿŀǘŜǊ ǎȅǎǘŜƳǎΦ ¢ƘŜ ǊŜƎƛƻƴΩǎ 
ecosystems, including mountain forests, rivers, and valleys, 
support diverse flora and fauna. However, increasing human-
wildlife conflicts, driven by car dependency and habitat 
fragmentation, pose threats to animal populations. Additionally, 
the decline of traditional irrigation systems and the abandonment 
of old mills have affected local biodiversity, as these systems 
historically maintained water flow and provided microhabitats for 
aquatic and plant species.  
 
Revitalizing these traditional practices alongside the adoption of 
modern conservation techniques could help restore ecological 
balance. Preserving and expanding green corridors would 
safeguard wildlife, while promoting coexistence between human 
activity and nature. 
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Percentage composition by group of protected habitats: Greece 

   

Climate change mitigation and adaptation  

  
Drought conditions place pressure on both local communities and 
the growing number of visitors. Sustainable water management is 
crucial, requiring the integration of modern water-saving 
technologies with traditional systems like stone aqueducts and 
irrigation channels.  
Additionally, reducing car dependency through eco-friendly 
transport options would cut emissions, contributing to climate 
change mitigation. 
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5.7 D7. Zakarpattya, Ukraine 

Zakarpattia is located in the westernmost part of Ukraine, bordering Romania to the south, Hungary 
to the southwest, Slovakia to the west, and Poland to the northwest. It is a predominantly 
mountainous area, with approximately 80% of its territory covered by the Carpathian Mountains and 
over 50% covered by forests. The region is known for its rich biodiversity, picturesque landscapes, 
and important natural resources, including rivers, dense forests, and alpine meadows. 
 
Demographically, Zakarpattia is characterized by its multicultural and multiethnic composition. The 
population is predominantly rural, with many small towns scattered across the mountainous 
landscape. Migration patterns reflect a population decline in some rural areas. The population tends 
to be older, as younger generations often seek employment opportunities abroad. 

 
Figure 15. Ukraine. Zakarpattia. Autumn Waterfall Shipot, by deviantart 

   

Social Justice and Inclusion Cross -Cutting Priorities  

 

Dynamo faces significant challenges in accessibility and mobility 
due to a lack of public transport and adequate road infrastructure. 
 
Villages within the community are connected by long stretches of 
unlit and underdeveloped roads. Residents, especially vulnerable 
groups such as the elderly and children, often walk several 
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kilometres in poorly lit conditions, increasing the risk of accidents 
and limiting their mobility. 
 
Digital infrastructure could also be improved, increasing quality of 
life, encouraging social inclusion, local tourism and business 
development. 

 

Financial and 
business 
models 
innovation 

RDD  

 

Local services, 
health and 
wellbeing 

 

Sustainable 
multimodal 
mobility 

 

Sustainable 
agrifood 
systems and 
ecosystem 
management 

BASELINE   

 

   



 

 

 

5рΦм 5ȅƴŀƳƻǎΩ .ŀǎŜƭƛƴŜ ŀƴŘ aƻƴƛǘƻǊƛƴƎ tǊƻƎǊŀƳƳŜ                                                   85 

 

Biodiversity  

 
The Zakarpattya region is renowned for its rich biodiversity, with 
over 50% of its territory covered by forests and 80% made up of 
mountains. 
 
Traditional beekeeping, particularly involving the Carpathian 
honey bee (Apis mellifera carpatica), plays a vital role in 
maintaining local biodiversity. However, this practice is threatened 
by disease, inadequate pest management and a lack of monitoring 
systems. 
 
The development of tourism with an emphasis on nature-based 
experiences, combined with systems to track visitor numbers and 
environmental impacts, can further protect and highlight the 
region's biodiversity. 
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Climate change mitigation and adaptation  

  
½ŀƪŀǊǇŀǘǘȅŀΩǎ Ƴƻǳƴǘŀƛƴƻǳǎ ŜƴǾƛǊƻƴƳŜƴǘ ƛǎ ƛƴŎǊŜŀǎƛƴƎƭȅ ǾǳƭƴŜǊŀōƭŜ 
to the impacts of climate change, including extreme weather 
events and changing ecological conditions. 
 
Communities that rely on traditional agriculture and beekeeping 
are particularly susceptible to temperature fluctuations and 
changes in flowering cycles, which affect honey production and 
crop yields. 
 
Increasing the use of renewable energy-powered systems can 
reduce emissions and contribute to climate change mitigation. 
 
Additionally, promoting sustainable tourism and implementing 
water-efficient practices in local businesses can help adapt to 
future climate challenges. 
 
Integrating modern technologies with traditional ecological 
knowledge will be crucial to enhancing community resilience, 
safeguarding natural resources and ensuring the long-term 
sustainability of the region. 
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5.8 D8. Fiastra Valley, Italy 

The Fiastra Valley is located in the 
inner part of the Le Marche region 
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 rural, 
with agricultural fields dominating 
the land cover, alongside patches 
of forests in steeper and riparian 
zones. 

  
Figure 16. Borgofuturo festival, by mcnet.tv 

The area is known for traditional farming practices, particularly the cultivation of ancient grains and 
vineyards, which contribute to both biodiversity and food heritage. 
 
In addition to its natural tourist appeal, the region is characterised by a community identity led by 
festivals such as Borgofuturo, which since its inception has promoted cultural revival and rural 
regeneration. 
   

Social Justice and Inclusion Cross -Cutting Priorities  

 

The Fiastra Valley, with its small and dispersed population, faces 
challenges in ensuring equitable access to local resources, 
particularly food produced in the valley. The complexity of 
distributing local products reduces access to fresh, locally grown 
produce. This lack of access disproportionately affects vulnerable 
groups, such as elderly residents or those without private 
transportation. Establishing an accessible and cooperative system 
that facilitates the direct sale and distribution of valley products 
can promote social inclusion by connecting local farmers and 
consumers, strengthening community ties, and supporting small-
scale agricultural livelihoods. 
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The population in D8 is constantly falling, and in some LAUs, like San Ginesio and Sant'Angelo in Pontano, this 
downward trend is likely to continue well into the future.  
 

 
 
Municipalities like Ripe San Ginesio show negative growth rates for the period 1961-2001, recover in the 
decade 2001-2011, even reaches a positive growth rate. On the other hand, municipalities like San Ginesio 
always decline, with a sharp decline from 2011 to 2021. decades. 
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The long-term projections are that this Dynamo will also continue to face difficulties in holding its resident 
population, with decreases in all LAUs.  
 

LAU Actual 2051 2101 Change (2021ς2051) (%) Change (2021ς2101) (%) 

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 

 

 
   


































































































































































































































