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1. Introduction

The agrfood sector, forestry, and rural areas in Europe are experiencing a rajasigloping digital
transformation. Digitalisatiopromises a breadth of opportunities such as improved efficiency, digital
connectivity, data analysis, andn@ronmental benefits. However, the true costs of these
opportunities must be researched and understooBigitalisation creates an impact on the
sustainability of all industrial sectorfhe complex nature of the digital transformation within and
across idustrial sectors and geographical regions creates a challenge in measuring these ifipacts.
use of sustainability indicators can mitigate this challengstainability indicators can make
sustainability tangible and comparable across spatial and teaipaales.

The DESIRA project aims moprove the capacity of society and political bodies to respond to the
challenges of digitalisation in rurareas, agriculture and forestry byuilding a knowledge and
methodological base that makes it easier to ass¢he past, current and future soes@onomic
impacts of ICTelated innovation The digital transformation of rural areaagriculture and forestry
generatesintended and norintended impacts on sustainable development and the sustainability
targets suchas the SDGs or national and regional goals. Not all of these impacts are supporting
sustainable development since there are traglifs between economic, environmental and social
sustainability criteria. Thus some sustainability categories are winnersbehefit from the changge
while others ardoserswho are marginalised by the change. They might as well have indirect impacts
by making ienhancing or making difficult or even preventing that other technologies or approaches
for sustainable developmerman be applied or unfold their positive or negative impacts.

Sustainable digital transformation is achieved only with a good understanding of the intended and
unintended benefits, challenges and obstacles that digital technologies can bring to thesfotaiyt,

its communities and the society a wholi the DESIRAroject a sustainability indicator sewas
developedrespectively to comprehensively monitor and measure the secimnomic impacts of
digitization in agricliure, forestryand rural areasThe indicator setvasdeveloped with an interand
transdisciplinary approach to address and appraise societal needs and expectations. The participatory
approach of inelving stakeholders and actors wapplied not only to identify, seléand define
relevant indicators, but also to define targets in order to conduct a distdodarget assessment for

the impact assessment. The distartcetarget method is a weighting method assessing the distance

of an existing situation from a desireth& (the target).

With theknowledgeand insights gained within the sustainability assessment of digital transformation
the capacity of rural communitiesgriculture and forestryo make ICTs a driver of sustability and
wellbeing can be improves. laddition, it provides acommon groundfor mutual learning and
exchange of knowledge among actors and across countries to empower commeaniistakeholder
towards sustainabledigitalization Whether digital technologies will have a positive impact on
sugainable developmenvill depend on the specific conditions of the local contexts in which they will
be applied.
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Within the framework of the DESIRA proje@) DESIRA Living Labs (LLs) were created to bring
stakeholders from the domains of agriculturerdstry, and rural areas into the participatory impact
assessmentTheseDESIRA Living Labs constituted around a focal question-tievedop ideas,
scenarios, digital storytelling outputs, and setéchnical solutions related to digitisation.

Living

Flevoland (NL)

L 11. Trikala (EL)

2. Central Osthrobotnia (Fl) 12. Croatian Adriatic Region (HR)

3. Rhineland-Palatinate (DE) 13. Umbria (IT)

4. Rural Poland (PL) 14. Tuscany (IT)

5. Latvia (LV) 15. Andalucia (ES)

6. Lake of Constance {DE) 16. Aragon (ES)

7. Austria (AT) 17. Nouvelle Aquitaine or Occitanie (FR)
8. North Great Plain region (HU) ;1ugne, Hauts de France, C;n:re {FRI
9. Switzerland (CH) 19. Scotland (UK)

10. Central Greece (GR) 20. West Flanders (BE)

The mpacts of digitalisation were assesl ex post (past and present) using a participatory impact
assessment. These impacts were qualitatively analysed based on the perception of the respondents
and participantsofif KS [ [ Qa NBaSI NOK I QGAGAGASED

The assessment is focusing on the saionomic impacts of the digital transformation in rural areas,
agriculture and forestrySocieEconomic Sustainability Indicatoihe final set of SESI presented in

this report can le used to monitor and measure the impacts of digitalisation in agriculture, forestry,
and rural areas in other research contexts.

SocieEcaomic Sustainabilitylndicators (SESThese indicators operationalise the concept
sustainabledevelopment and of theSustainable Development Goa8O0GPp The SESI indicatof
are identifiedby adaptingthe scientificintegrativeConceptof Sustainability (ICoS). The selecti
of scientifically based, politically or societally discussed, and padlgtiapplicable indicators i
from a variety of sources at international and national scales, including the UN SDGs, UC
CITIES atlfH, the OECD main economic indicator[8gtand the European Environment Agen
indicatorg3]. The indicators are grouped by ®IRA domain (agriculture, forestry, and rural aread
as not all indicators are relevant for each domain.

w https://www.ucl.ac.uk/inegcities/atlag,
12 OECD (2019), Main Economic Indicators, Volume 2019 Issue 10, OECD Publishing, Paris,



https://euc-word-edit.officeapps.live.com/we/wordeditorframe.aspx?ui=de-de&rs=de-de&wopisrc=https%3A%2F%2Fkit0.sharepoint.com%2Fsites%2FITAS_DESIRA-HIWIMeeting%2F_vti_bin%2Fwopi.ashx%2Ffiles%2Fb941c89d77614632af761fc31e78b815&wdenableroaming=1&mscc=1&hid=42630db2-c26b-035d-e974-6c08ea2b0626-1215&uiembed=1&uih=teams&uihit=files&hhdr=1&dchat=1&sc=%7B%22pmo%22%3A%22https%3A%2F%2Fteams.microsoft.com%22%2C%22pmshare%22%3Atrue%2C%22surl%22%3A%22%22%2C%22curl%22%3A%22%22%2C%22vurl%22%3A%22%22%2C%22eurl%22%3A%22https%3A%2F%2Fteams.microsoft.com%2Ffiles%2Fapps%2Fcom.microsoft.teams.files%2Ffiles%2F4073305551%2Fopen%3Fagent%3Dpostmessage%26objectUrl%3Dhttps%253A%252F%252Fkit0.sharepoint.com%252Fsites%252FITAS_DESIRA-HIWIMeeting%252FShared%2520Documents%252FGeneral%252FSESI%252FSESI%2520Report%2520Template_KG%252026.10.2021.docx%26fileId%3Db941c89d-7761-4632-af76-1fc31e78b815%26fileType%3Ddocx%26ctx%3Dfiles%26scenarioId%3D1215%26locale%3Dde-de%26theme%3Ddefault%26version%3D21072105700%26setting%3Dring.id%3Ageneral%26setting%3DcreatedTime%3A1635241920984%22%7D&wdorigin=TEAMS-ELECTRON.teams.files&wdhostclicktime=1635241920932&jsapi=1&jsapiver=v1&newsession=1&corrid=d424cc60-3d33-4971-9005-84e981768c57&usid=d424cc60-3d33-4971-9005-84e981768c57&sftc=1&sams=1&accloop=1&sdr=6&scnd=1&hbcv=1&htv=1&hodflp=1&instantedit=1&wopicomplete=1&wdredirectionreason=Unified_SingleFlush&rct=Medium&ctp=LeastProtected#_ftn1
https://euc-word-edit.officeapps.live.com/we/wordeditorframe.aspx?ui=de-de&rs=de-de&wopisrc=https%3A%2F%2Fkit0.sharepoint.com%2Fsites%2FITAS_DESIRA-HIWIMeeting%2F_vti_bin%2Fwopi.ashx%2Ffiles%2Fb941c89d77614632af761fc31e78b815&wdenableroaming=1&mscc=1&hid=42630db2-c26b-035d-e974-6c08ea2b0626-1215&uiembed=1&uih=teams&uihit=files&hhdr=1&dchat=1&sc=%7B%22pmo%22%3A%22https%3A%2F%2Fteams.microsoft.com%22%2C%22pmshare%22%3Atrue%2C%22surl%22%3A%22%22%2C%22curl%22%3A%22%22%2C%22vurl%22%3A%22%22%2C%22eurl%22%3A%22https%3A%2F%2Fteams.microsoft.com%2Ffiles%2Fapps%2Fcom.microsoft.teams.files%2Ffiles%2F4073305551%2Fopen%3Fagent%3Dpostmessage%26objectUrl%3Dhttps%253A%252F%252Fkit0.sharepoint.com%252Fsites%252FITAS_DESIRA-HIWIMeeting%252FShared%2520Documents%252FGeneral%252FSESI%252FSESI%2520Report%2520Template_KG%252026.10.2021.docx%26fileId%3Db941c89d-7761-4632-af76-1fc31e78b815%26fileType%3Ddocx%26ctx%3Dfiles%26scenarioId%3D1215%26locale%3Dde-de%26theme%3Ddefault%26version%3D21072105700%26setting%3Dring.id%3Ageneral%26setting%3DcreatedTime%3A1635241920984%22%7D&wdorigin=TEAMS-ELECTRON.teams.files&wdhostclicktime=1635241920932&jsapi=1&jsapiver=v1&newsession=1&corrid=d424cc60-3d33-4971-9005-84e981768c57&usid=d424cc60-3d33-4971-9005-84e981768c57&sftc=1&sams=1&accloop=1&sdr=6&scnd=1&hbcv=1&htv=1&hodflp=1&instantedit=1&wopicomplete=1&wdredirectionreason=Unified_SingleFlush&rct=Medium&ctp=LeastProtected#_ftn2
https://euc-word-edit.officeapps.live.com/we/wordeditorframe.aspx?ui=de-de&rs=de-de&wopisrc=https%3A%2F%2Fkit0.sharepoint.com%2Fsites%2FITAS_DESIRA-HIWIMeeting%2F_vti_bin%2Fwopi.ashx%2Ffiles%2Fb941c89d77614632af761fc31e78b815&wdenableroaming=1&mscc=1&hid=42630db2-c26b-035d-e974-6c08ea2b0626-1215&uiembed=1&uih=teams&uihit=files&hhdr=1&dchat=1&sc=%7B%22pmo%22%3A%22https%3A%2F%2Fteams.microsoft.com%22%2C%22pmshare%22%3Atrue%2C%22surl%22%3A%22%22%2C%22curl%22%3A%22%22%2C%22vurl%22%3A%22%22%2C%22eurl%22%3A%22https%3A%2F%2Fteams.microsoft.com%2Ffiles%2Fapps%2Fcom.microsoft.teams.files%2Ffiles%2F4073305551%2Fopen%3Fagent%3Dpostmessage%26objectUrl%3Dhttps%253A%252F%252Fkit0.sharepoint.com%252Fsites%252FITAS_DESIRA-HIWIMeeting%252FShared%2520Documents%252FGeneral%252FSESI%252FSESI%2520Report%2520Template_KG%252026.10.2021.docx%26fileId%3Db941c89d-7761-4632-af76-1fc31e78b815%26fileType%3Ddocx%26ctx%3Dfiles%26scenarioId%3D1215%26locale%3Dde-de%26theme%3Ddefault%26version%3D21072105700%26setting%3Dring.id%3Ageneral%26setting%3DcreatedTime%3A1635241920984%22%7D&wdorigin=TEAMS-ELECTRON.teams.files&wdhostclicktime=1635241920932&jsapi=1&jsapiver=v1&newsession=1&corrid=d424cc60-3d33-4971-9005-84e981768c57&usid=d424cc60-3d33-4971-9005-84e981768c57&sftc=1&sams=1&accloop=1&sdr=6&scnd=1&hbcv=1&htv=1&hodflp=1&instantedit=1&wopicomplete=1&wdredirectionreason=Unified_SingleFlush&rct=Medium&ctp=LeastProtected#_ftn3
https://euc-word-edit.officeapps.live.com/we/wordeditorframe.aspx?ui=de-de&rs=de-de&wopisrc=https%3A%2F%2Fkit0.sharepoint.com%2Fsites%2FITAS_DESIRA-HIWIMeeting%2F_vti_bin%2Fwopi.ashx%2Ffiles%2Fb941c89d77614632af761fc31e78b815&wdenableroaming=1&mscc=1&hid=42630db2-c26b-035d-e974-6c08ea2b0626-1215&uiembed=1&uih=teams&uihit=files&hhdr=1&dchat=1&sc=%7B%22pmo%22%3A%22https%3A%2F%2Fteams.microsoft.com%22%2C%22pmshare%22%3Atrue%2C%22surl%22%3A%22%22%2C%22curl%22%3A%22%22%2C%22vurl%22%3A%22%22%2C%22eurl%22%3A%22https%3A%2F%2Fteams.microsoft.com%2Ffiles%2Fapps%2Fcom.microsoft.teams.files%2Ffiles%2F4073305551%2Fopen%3Fagent%3Dpostmessage%26objectUrl%3Dhttps%253A%252F%252Fkit0.sharepoint.com%252Fsites%252FITAS_DESIRA-HIWIMeeting%252FShared%2520Documents%252FGeneral%252FSESI%252FSESI%2520Report%2520Template_KG%252026.10.2021.docx%26fileId%3Db941c89d-7761-4632-af76-1fc31e78b815%26fileType%3Ddocx%26ctx%3Dfiles%26scenarioId%3D1215%26locale%3Dde-de%26theme%3Ddefault%26version%3D21072105700%26setting%3Dring.id%3Ageneral%26setting%3DcreatedTime%3A1635241920984%22%7D&wdorigin=TEAMS-ELECTRON.teams.files&wdhostclicktime=1635241920932&jsapi=1&jsapiver=v1&newsession=1&corrid=d424cc60-3d33-4971-9005-84e981768c57&usid=d424cc60-3d33-4971-9005-84e981768c57&sftc=1&sams=1&accloop=1&sdr=6&scnd=1&hbcv=1&htv=1&hodflp=1&instantedit=1&wopicomplete=1&wdredirectionreason=Unified_SingleFlush&rct=Medium&ctp=LeastProtected#_ftnref1
https://www.ucl.ac.uk/ineq-cities/atlas
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2. Methods

2.1. Living Lab

2.1.1.Focal Question

Each living lab in the DESIRA project proposed a focal questio(s@eQ@ablellin the Annexand

discussed it with theZ y & 2 NIi A dzY R dzNJR y:af méetn§ in BagBndb& QAL ohe fodalh O |
question served to frame the scope of each LL, as well as clarify the specific topic, geographic area,

and possible hypothesis or syjuestions.The process to finalize the focal question was iterative:

during the expert interviews with a key ormant, it was suggested to 1&ssess the FQ and adjust
appropriately, if needed. The intention of the focal question for each LL was to support the assessment

2F 020K OdzNNBYy G |yR FdzidzNBE AYLI Oda 62tH WYR 2t o0l
Oy RAIAGIE adaeaidSya O2yiNRO6dzGS G2 OANDdzZ I NJ SO2y 2
Ll2asSa GKS Cvy Gl 2¢ G2 STFSOGABSt @ | AnhRlabsrati®h OA Sy (i f
of each LL can be found in Deliverable 2.2.

2.1.2.Stakelolders

Every LL is composed afound 20stakeholders Stakeholders are individuals with a personal or
LINEFSaaArzyltf AyidSNBad Ay GKS 3IFAGSYy G2LAOT Ay (K
digitalisation of agriculture, forestry, and/or rurdl NB | &= LJ NI A Odzf NI & NBf | i
guestion. Some examples of stakeholders include farmers and foresters, technology developers,
members of industry, policy makers, researchers, members ofdN&t consumers.

2.2. Indicator Selection

The proces of identifying, selecting, and assessing the SEgla¢1) was iterative and required the
active engagement of LL coordinators andstakeholdersThis process is described in the following
sections.

1. Stakeholders

_ Refine with o assess the SESIs
1cos Literature + feedback Draft set of Living Lab within their LL
Framework, Database indicators Coordinators SESI Results
CAF questions Review from LL -8 pre-select 10 Assessment
coordinators (n=82) 2. Stakeholders

SESls

select the 5§ most
relevant indicators

Final set of SESI
(n=65)

Figurel: SESI Methodology
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2.2.1.Framework of the SESI

Since the idea of sustainable development is common ground in scientifipd@itidal contexts, a
number of guidelines, frameworks and toolaere developed to assess the sustainabiliby
technologies, processes and systerBfmce almost 30 years, seveggproaches to conceptualize
sustainable development have been developed and applied such as the three or four pillar model or
the pillaroverarching integrative approaches. The thyg#ar model is dominating political and
scientific practice although its criticized for its lacking theoretical profoundness in justifying
sustainable development as overall guiding principle, its systematic neglecting of interdependencies
between the pillars, and an insufficient consideration of the postulate of justidgf@mess.

The latest and most relevant work in this respect tre 17 Sustainable DevelopmeBbals (SDGSs)
defined by the UNncluding 230 indicators substantiating gegoals. The SDGs partly buifibn the
Millennium Development Goals (MDGs) that bdeen adopted byhe UN in 2000. They are aiming

at an array of issues, such as slashing poverty, hunger, diseases, and gender inequality, and improving
access tofresh water and sanitation. The SDGs go much further than the MDGs by addgrdss
reasondor poverty and he universal need for a development that works for all people. Each SDG has
specific targets to be achieveder the next 15 yaa.

The SDGs were developed and agreed upon by developed and developingiesyuwhereat
transformative action is dedicated primarily to the national level. Here, more differentiated and
further indicators are needed foistriking a careful balance between different sustainable
development issues drf the definition of additionaindicators with relevance to smitific debates and
societal and political decisiemakirg, a theoretically wefbunded and operable conceptual approach
for analyses and assessments is reggli The Integrative Concept Blistainable DevelopmeiCOS)
that was developed withinhle German Helmholtz Association is such a coneeptis used in this
work as a methodological framework to derive a coherent eystof sustainability indicators
(Kopfmdiller et al. 2001)n contrast to other concepts structured along the economic, eccklgand
social dmension, ICOB based upon threeonstitutive elements of sustainable development, which
basically characterize the key documents dftainabledevelopnent like the Brundtland reporthe
Rio Delaration and the Agenda 21:

(1) Inter- and inta-generational justice, both equally weighted, as theoretical and ethical
fundament. Justice is understood as distributional justice with respect to rights and
obligations, benefits and burdens.

(2) A global perspective, by addressing key challenges of timbtommunity and developing
goals and strategies to achieve them. It also includes a strategic justification to translate
globally defined goals into the national and regional context.

(3) An enlightened anthropocentric approach including an obligation ahdmkind to interact
cautiously with nature based on a welhderstood seHinterest.

These constitutive elementsf ICOSare translated into three general goals and preconditions of
sustainable development:
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(1) Securing human existence, including basic neadsthe capability of human beings to shape
their lives on their own.

alAyililrAyAy3a a20AS0eQa LINRRdzOG A @nadeigninSand A I £ = ¢
knowledge capital.

Bt NBaSNBAYy3a a20ASieQa 2LIA2ya T2 NlarbddSstich LIY Sy i
as integration in cultural and sociedntexts, whicicomplement material needs.

These goals are specified by substanhfiustainability rules (Figure formingthe core element of
ICOS

Substantial Rules

Securing human existence Mai nt ai ning societyd{Preserving societ
productive potential development and action
Protection of human health 6. Sustainableise of renewable resources 11. Equal access for all to information

Satisfaction of basic needs 7. Sustainable use of naenewable education and occupation

resources 12. Participation in societal decision
making processes

3. Autonomous subsistence based

on income from own work 8. Sustainable use of the environment as

4. Just distribution of opportunities sink for waste and emissions 13. Conservation of cultural heritage
to use natural resources 9. Avoidance of technical risks with and cultural diversity

5. Reduction of extreme income potentially catastrophic impacts 14. Conservation of the cultural
and wealth inequality 10. Sustainable development of marade, function of nature

human and kowledge capital 15. Conservation of soal resources

Conditions to achieve the substantial sustainability

1.Internalization of external social and ecological costs 6. Societybs ability to res
2.Adequate discounting 7. Societyods ability of ref]l
3.Limitation of public debt 8. Societybds capability of

4 Fair international economic framework conditions 9. Soci et yds -caghnizétiont y of sel f
5.Promotion of internationalo-operation 10. Balance of power between societal actors

Figure2: The IntegrativeCorcept of Sustainable Developmefitopfmuiller et al. 2001)

ThelCOS was used to develop the SESI for the DESIRA prbgeefore, thethree general goals of

the substantial rules and the instrumental rules weapplied This ensured that all topics of
sustainalidity were covered, as the substantial sustainability rules describe the minimum
requirements of sustainable development for all peopie.addition to the ICOS, th€onceptual

Analytical Framework (CA®&) the DESIRA project was udedframe the selectio of SESIThe CAF

has defined and elaborated the main concepts of this project, including digital transformation, the
socialcyberphysical system, and soegwonomic impact, and all concepts are set in relation to digital
technology use in agriculturepriestry, and rural area@®ijswijk et al. 2020FEach concept is elatated

upon within the CARwith implications for empirical analysis and a setgokstions, whicHink the

various conceptsSuch questions from the CAF that are particularly relevant for the SESI ivicludd 2 &

R2 ailF1SK2f RSNBEQ ySSRHUSNYRASEBRISERNI ¥RXZY¥ OKRYyAF |
RAIAGEFE (SOKy2t23ASa o6LRGSYdGAlrItteo OKFy3dS GKS 41
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2.2.1.Literature Review to Indicator selectiorand the Sustainable
Development Goals (SDGs)

In this next step, workackage leaders reviewedisntifically based, politically or societally discussed

and practically applicable and measurable indicatorsonsider for the first draft of the SESI list. These
indicatorswere selected from a variety of sources at internaaband national scales, including the
United Nations Sustainable Development Gpal€L INE®ITIES atlaBnegcities and University
College London 2022the OECD main economic indicator $&ECD 2002)and the European
Environment Agency indicato&uropean Environment Agency (EEA) 20THg indicators were
plugged into the ICOS sustainability rules framework, as previously lkegciihe indicators are
grouped by DESIRA domain (agriculture, forestry, and rural areas), as not all indicators are relevant
for each domainDue to the specific nature of each LL and the associated FQs, the initial set of
indicators was created to covell topics of digitalisation in agriculture, forestry, and rural aréas
separate column, the SDGs of direct relevance for each indicator were listed for later reference in the
FylLrfearao C 2 dhdrel of mainualyivorEess infworkfode IsekndtTablel) relates to

SDGs 3 (good health and wellbeing), 8 (decent work and economic growth), and 10 (reduced
inequalities) By linking each indator with one or more SDGs, the results of the SESI analysis could be
put into a familiar context and appeal to a greater audier&mecifically, analyzing the SDGs in relation

to the SESI identifies implications for the sustainability of digitalisaticegriculture, forestry, and

rural areas in various regions across Europe within the larger, global context of the SDGs. Together,
this process created a draft list of indicators.

Living Lab cadinators were sent thelraft list of indicators around M6 (January 2020) and requested

G2 LINPOARS FTSSRoOoIFIO1® {LISOAFAOFIftEes O22NRAYIl G42N&
each indicator when considering of the indicator was relevant to their LL and FQ. Coordimeters

also encouraged to provide feedback arggestions for other indicatorgrom this point onward,
differentiations were not made between soegonomic and environmental indicators, for instance

they were not grouped into separate tablés selectionor analysisThis was intentional because part

of the analysis was also to see whedticeconomic and/or environmentahdicators were overall of

more importance/value to the LL coordinataad their stakeholders.

2.2.2.Creation of DESIRA Sastability Targets

In order to add context to the indicators and to allestakeholdersto assess the impact on
sustainability using the indicators, a DESIRA Sustainability Target was created for each indicator. The
targets are the positive form of the indicator; forihsy OS> G KS AYRAOF 12N WaKI NB
GKS 62N] F2NOSQ KIFa GKS 59{Lw! {dAadGlrAylFoAtAlGE ¢l
G2N] T2NOSQd ¢KS GFNBSGa IINB y20 o02dzyR (2 | NBIA?2
the project. It is necessary to include targets in the assessment so that the stakeholders involved in

the assessment of the indicators have a common goal in mind when asked to assess the impact of
RAIAGEFEAALFGA2Y LISNI AYRAOFG2N) G261 NRa GKS AYyRAOL
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2.2.3.1dentification of Top 10 Indicators per LL

For the stakeholders to be able to assess the relevant indicators, each LL coordinator was tasked to
select a maximum of 10 indicators for their LL from the draft list based on relevance to the focal
guestion. In some cases, indicators were articulatedhfer by the LL coordinator to create sub

indicators. Forinstancél KS A Y RAOI G 2NJ W! INK Odzf G dzNF £ Ay Lddzi STTFA
A Y RA @griduuNa Input Efficiency (pesticides, fungicides, insecticides, fertilizer, etc.) in Organic
AgicultureQ> & GKA& &1 & LI NI A Odz | NITRismbikbé Bridtionedo F2 NJ 2 y
both elaborate the existing draft list by filling any gaps from the previous steps, as well as improving

the relevance of the indicator list to current igsiin the three DESIRA domains. Based on this
selection, a final set of SESI was created {sd#el in section3.1).

2.3. Indicator Assessment

2.3.1.0nline Survey SESI assessment by LL stakebodd

Two questions on the SESI assessment were included in the online survey developed jointly by KIT
ITAS and UNIBhore information on the online survey and the common structure can be found in the
Annex of Deliverable 2.2Jhel0 sustainabilitytargetsfor each of thelO indicators selected by the LL

gSNBE GN¥yatlhidSR Ayid2 GKS ylLaAzylt €I ydagedS I+ yR
respondents were prompted to answer the question

1. How would digitalisation influence tharogresstowards the target?

2. Please identify the 5 targets you value to be the most important/critical of the 10. To identify
them, please rank them from 1 to 5, with 1 being the most important.

To question 1, respondents were provided withLikertscale responsesStrongly Reduce Current

Progress; Reduce Current Progress; No impact on current Progress; Improve Current Progress;
{GNRyYy3Af& LYLNRZGS OdzNNByld t NPAINBaaT YR b2 FyasSN
risk to farmers and farm workers®dza & ' yR LISaiA OARS&¢X NBaLRyRSyila
digitalisation in the context of their FQ would influence the current progress towards this target.

To question 2, respondents were provided with a ranking from 1 to 5, in order to rardathe listed

G NBSGa o0& LISNOSAQGSR tS@St 2F AYLRNIIYyOS® ¢KSNB
that for each target, a response should be given, even if the target was not important enough-o be 1

5. Using the same target above as the rapée, respondents should have considered if the target
GNBRdzOSR Nxal (2 FIENXYSNBR FYyR FIENY 62N]JSNBR o6& Rdz
(therefore 1), important but not the most important (therefore 2,3,4, or 5) or was not important in
comparison.
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3. SESI Results Assessment

The qualitative assessment collects the perspectives/expectations of stakeholders on the impact of
digitalization in the context of their LEocal Question and with their fivaelected indicators. In this
way, the assesnent conglers current and future impacts.

3.1. SESI Indicators

The SESIs selected by LL coordinators for their respective LL (as described in section 2.2.5) were
collected into a Microsoft Excel filldicators from the draft list that were not chosen by any LL were
eliminated. This resulted in a set of 65 SESI that were identified as being relevant to the sustainability
of digitalisation in agriculture, forestry, and/or rural areas.
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Tablel: Final Set of SociBconomic Sustainability Indicators (n=65)

ICoS Rul{ ICoS Rule SESI Indicator Indicator source SDG Applies | DESIRA sustainability target
Group to
Domain
Securing Protection ofi1 Share of manual workers ithe | UCL INECITIES 3, 8, 10 |all increased share of manu
Human human health workforce atlas workers in the workforce
Existence 2 Health risks of farmers by du{ DESIRA 3,6 AG Reduced risk to farmers an
andpesticides farm workers by dust an
pesticides
3 Health risks to the public by duj DESIRA 3,6 AG Reduced risk tothe public by
and pesticides dust and pesticides
4 Pollution of air and water (DESIRA) 3,13 all Reduced pollution of air an
water
Satisfaction 0|5 Volume of production per labouy SDG 2.3.1 2,10, 8 |all Increased volume g
basic needs unit by classes q production per labour unit b
farming/pastoral/forestry classes 0
enterprise size farming/pastoral/forestry
enterprise size
6 Householdexpenditure change| (DESIRA) 9,10 RA Decreased househol
for digitalization (ie. Is the cost expenditure
living reducedvia digitalizatiof
7 Proportion of medium and high SDG 9.b.1 9 all Increased proportion  of
tech industry value added in tot medium  and hightech
value-added industry value added in tota
value-added
8 Value-added to endproduct vial Kruse et al.2009 8,9 all Added value to engbroduct
digitalization
9 Proportion of smalscale| SDG 9.3.1 8,9,10 |all Increasedproportion of smalt
industries in total industrial scale industries in tots
valueadded industrial valueadded
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resources

ICoS Rul¢{ ICoS Rule SESI Indicator Indicator source SDG Applies | DESIRA sustainability target
Group to
Domain
10 Share of production from small| DESIRA (Inno'vin) | 9, 10 all Increased share of productia
scale industries within tots from smaliscale industries
industrial valueadded within total industrial value
added
11 Proportion of material needs tha| DESIRA (Cultivate | 7, 8, 9,RA Increased poportion  of
can be sourced locally 11.12 material needs that can b
sourced locally
Autonomous |12 Unit labour cost OECD 31 8 all Reduced unit labour cost
subsistence |13 Total employment OECD 33 8 all Increased total employment
based oni14 Locallybased employment DESIRA (Cultivate 1| 8, 9, 10,| RA Increased locallpased
income  from 11 employment
own work 15 Dependence on seasonal migrd DESIRA 8 AG Decreased dependence ¢
workers seasonal migrant workers
16 Employment of women if (DESIRA) 58 AG, FO |Increased employment ¢
agriculture and forestry women in ag and forestry
17 Average income of smadicale SDG 2.3.2 2,58 |AG Increased average income
food producers, by sex ar smaltscale food producers b
indigenous status sex and indigenous status
18 contribution to income (of nev adapted from Krus¢8, 9 all New technology has a positi\
technology) et al. 2009 contribution to income
19 Online sale ofhe product DESIRA (Inno'vin) | 9 all Increase share of online sales
Just 20 Ownership and disclosure (DESIRA 10,12 |all Increased protection 0
distribution of collected data ownership and disclosure
opportunities collected data
to use naturafp; Ability of actors to collect data | DESIRA (Inno'vin) |10, 12 |all Increased ability of actors t

collect data
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ICoS Rul¢{ ICoS Rule SESI Indicator Indicator source SDG Applies | DESIRA sustainability target
Group to
Domain
22 Availability of data collected (4 DESIRA 10,12 |all Increased availability of dat
the farmer or land manager to th collected (by the farmer or lan
landowner or lessor) manager the landowner of
lessor)
23 Accessibility of public data wil DESIRA 10,12 |AG Increasedaccessibilityf public
businesgelated interfaceg data
(farmers)
Maintaining Qustainable usq 24 Freshwater Use Efficiency DESIRA 6, 13, 14| all Improved freshwater us
Society's of renewable efficiency
Productive resources 25 Agricultural  Input  Efficienc| DESIRA 2,12,13| AG Improved agricultural inpu
Potential (pesticides, fungicidey 14, 15 efficiency
insecticides, fertilizer, etc.)
26 Agricultural  Input  Efficienc DESIRA (KIT LL) |2,12,13|AG Improved agricultural inpu
(pesticides, fungicidey 14, 15 efficiency in organiegriculture

insecticides, fertilizer, etc.) i
Organic Agriculture
27 Land Use efficiency DESIRA 13,15 |all Increased land use efficiency
28 Digitized land area DESIRA (Inno'vin) | 9, 15 all Increase in the number ¢
hectares digitized, mapped af
remotely detected

29 Energy Use efficiency DESIRA 7,13 all Increased energy use efficien
30 Area under organic farming Eurostat_sdg_02_4( 2, 13, 15| AG Increased area under orgar
farming
31 Agriculture: area unde EEA_SEBI020 2, 13, 15| AG Increased area unde
management practice] biodiversity practices
potentially supporting
biodiversity
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ICoS Rul¢{ ICoS Rule SESI Indicator Indicator source SDG Applies | DESIRA sustainability target
Group to
Domain
32 Diversification of  emergin| DESIRA (Inno'vin) | 9 AG Diversification of emergin
farming models using digital ar farming models using digit
the number of new farms usin and increase in the number
digital from the start new farms using digital fror
the start
58 Livestock genetic diversity EEA_SEBIO06 15 AG Increased livestock genetic
diversity
34 Soil erosion- area affected by source: JR(6, 15 AG, FO |Reduced area affected b
severe erosion rate Eurostat_sdg_15 5( severe rates of erosion
35 Progress towards sustainab SDG 15.2.1 15 FO Increased progress towarg
forest management sustainable fores
management
36 Forest fires EEA CLIMO035 15 FO Raluced number of forest fire
37 Forest: growing stock, increme| EEA_SEBI017 15 FO Increased growing  stoc
and fellings increment, and fellings
Qustainable usg 38 Non-renewable resourc{ DESIRA 7,12, 13 all Improved efficiency of foss
of non efficiency (fossil fuels, phosphat 14,15 fuel use efficiency
renewable
resources
Qustainable usg 39 Greenhouse gas emissiotidal | DESIRA 7,12, 13 all Readuced greenhouse @a
of the 14, 15 emissions
environment as 40 Greenhouse gas emissions fr¢ DESIRA (Cultivate L{ 11, 12,RA Reduced greenhouse g
a sink for wastg travel for work purposes 13 emissions from travel fowork
andemissions purposes
41 Greenhouse gas emissions fr¢ DESIRA (Cultivate L 9, 11, 12| RA Readuced greenhouse Qa
the length of supply chains 13 emissions through shortene
supply chains
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ICoS Rul¢{ ICoS Rule SESI Indicator Indicator source SDG Applies | DESIRA sustainability target
Group to
Domain

42 CQ emissions per unit of valu¢ SDG 9.4.1 9,13 all Reduced C© emissions pe
added (infrastructure an unit of valueadded
industries) (infrastructure and

43 Generation of waste by was|Eurostat ten00018 |9, 13 all Reduced waste generation
category

44 Hnal energy consumption K Eurostat_taiO4 7,13, 15| AG, FO | Reduced final energ
agriculture/forestry per hectarg consumption by
of utilized agricultural are agriculture/forestry per
(renewable and fossil energy) hectare of utilized agriculturg

area (renewable and foss
energy)

45 Share of fossil fuel and renewabl DESIRA (Inno'vin) | 7, 12,|AG Reducedshare of fossil fuels
energy consumption per hectal 13,15 and increased consuption of
of farming area NBySélotS SyS

hectares othe farmed area

46 Proportion of time spent onSDG 5.4.1 4,5 all Decreasel proportion of time
unpaid domestic and care wor spent on unpaid domestic ar
by sex, age, and location care work by women

47 Unemployment rate by sex, ag| SDG 8.5.2 58 all Decreased unemployment rat
and persons with disabilities by sex, age, and persons w

disabilities

48 Person hours of production Kruse et a].2009 5,10 all Realuced person hours ¢

production
Participation in| 49 Public awareness of a subject |EEA 4,10, 16| all Increased public awareness
societal 50 Public awareness of local| DESIRA (Cultivate I 8, 9, 10| RA Increased public awareness
decision producers/products/services v 11, 12 local
making digitalization producers/products/services
processes via digitalization
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institutions and citizens

ICoS Rul¢{ ICoS Rule SESI Indicator Indicator source SDG Applies | DESIRA sustainability target
Group to
Domain
51 Public education about digitg DESIRA (Inno'vin) | 4, 10, 16 all better education about digits
tools tools (e.g. cost reductio
possibilities, improvement ¢
equipment use)
52 Public image of a subject (DESIRA 4,10, 16| all Improved image of a subject
product product
53 Public image of sustainabl{ DESIRA (Cultivate L 4, 10, 16| all Improved public image ¢
valuebased practices sustainable, valudased
practices/improved publi
image of sustainable valug
andlifestyles
54 Marketing of a product DESIRA 4,10, 16| all Improved marketing of :
product
Conservation |55 Tourism direct GDP as |SDG 8.9.1 8, 15 all Increasel tourism direct GDP
of social proportion of total GDP and i
resources growth rate
56 Proportion of jobs in sustainabl SDG 8.9.2 8,15 all Increasel proportion of jobs in
tourism industries out of tota sustainable tourism
tourism jobs
57 Number of sustainable tourisn SDG 12.b.1 12, 15/ all Increase number of
strategies or policies an 16 sustainable tourism strategig
implemented action plans wit or policies and implemente
agreed monitoring an action plans with agree
evaluation tools monitoring and evaluatiof
tools
58 Cooperation between differen| DESIRA (AMIGO LI 16,17 |r.a. Increased cooperatio

between different institutions
and citizens
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ICoS Rul¢{ ICoS Rule SESI Indicator Indicator source SDG Applies | DESIRA sustainability target
Group to
Domain
59 Collaboration between nof DESIRA (Cultivate L 16, 17 Increased collaboratio
governmental organisationy between NGOs, communi
community groups, and loc groups, local initiatives
initiatives
Conditions to| Society’s ability 60 Climaterelated economic lossq Eurostat_sdg_13_4( 10, 13 |all Reduced economic losses fro
achieve  the| of reflexivity by type of event source: EEA climaterelated types of event
substantial 61 official development assistand SDG 15.a.1 11, 15]AG, FO |Increased official developmel
sustainability and public expenditure o 16 assistance and publ
conservation and sustainable u expenditure on conservatio
of biodiversity and ecosystems and sustainable use
biodiversity and ecosystems
62 Gross value added of the forest Eurostat_tag00058 |8, 9, 15 | FO Increased gross value added
industry, at basic prices the industry
63 Regional Connectivity DESIRA (Oosterwg 11, 12 all Increased regional connectivi
LL) 16, 17
balance ol 64 Application of digital technolog DESIRA 8,9,10 |all Increased application of digit
power in small and mediursized technology in small an
between enterprises mediumsized enterprises
societal actors | 65 Interdependency in food DESIRAOosterwold 2,11, 12 all Increased interdependency
LL) food
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3.2. Comparative Analysis dhe SESI SelectidResults

l'a | FANROG NRBdzyR 2F lylfearas GKS AyRAOIG2NAR OK?2
identified across all Llssnd domains.

Table 2 shows the ten indicators most often assessed by the LLs. The overall most selected indicator

Ad ydzYoSNI cnY W! LIX AOFGA2Y 2F RAIAGIE (SOKy2f 238
for assesing the sustainability of digitalisation. Two other indicators were selected by more than half

2F GKS [[&az ylYSte {9NPRUIDI VYORT dZRABRRBRER A T R ( S/
WO2YUGNROdzGAZ2Y (G2 AyO2YS 027F i Goacluded oy hbicatars, 0 Q o n
Wal N] SGAYy3 2F | LINRPRdAZOUIQ YR W9YySNHE dzaS STFAOACS
indicators, 8 are socieconomic and 2 are environmental indicators. This implies that at the time of

the participatoy sustainability assessment within the DESIRA project, -ssoivomic challenges

related to digitalisation are more prevalent among living labs than environmental challenges.

Table2: Top 10 most selected indicators in @timains(rural, agricultural and forestryy the stakeholder of the 20 Living
Labs of the DESIRA project

Top 10 most selected Indicators in all domains  (rural, agricultural and forestry)
SESI Indicator % of LL who chose this indicator
Application of digital technology in small and medium
1 64 . . 65
sized enterprises
2 8 value added to end-product via digitalization 57
3 18 contribution to income (of new technology) 48
4 52 public image of a subject or product 48
5 49 public awareness of a subject 43
6 27 Land Use efficiency 39
7 20 Ownership and disclosure of collected data 35
8 5 volume of production per labour unit by classes of 35
farming/pastoral/forestry enterprise size
9 54 marketing of a product 26
10 29 Energy Use efficiency 26




A
% Deslira D2.3| SocieEconomic Sustainability Indicators (SER&port

Error! Not a valid bookmark selfeference.showsthat most ofthe selected indicatorbelong to the

ICOS Rule Grosp{ SOdzNA y 3 | d@0v)yThis9spekifiesi tay' LD So@rdinators saw the need

to measure essential sustainability targets to secure human existence, such as the satisfdwigin of

needs or autonomous subsistence based on income from own work, over less essential topics when

researching digitalisation in the LLs. On the other h&ahd,2 Yy RAGA2y & G2 | OKAS(

ddza G Ayl ogkotipwith&t® smiabiest 8hikr€ of exansd indicator(10%)h ¥ 0KS Ww{ SOdzN.

| dzY' |y QEAaLalS)lyﬁdl\&OEﬂ‘llr(EﬁlIdzﬂl\KS )\yR)\OI G2NAR o0Sf2y3a (2 GK

ol aAé YSSRAQ 6oy 20 FYR Wldzi2zy2Y2dza adzoaAraidSyOS
GAFf QaINP &yt @2PZFAAYRAOIG2NA o6St2y3aAay3d (2 GK

NE&2dz2NODS&aQ o071 w20 dhatdithd/ (i 22 T KIGK 3Pt ANBRIASONIAAY/NTE a2 OA S &8¢

FYR | O0ANBO LANHIMZZTF GKS L/ h{ degiszin SiakdINRD S DA EH OA& ¢ o0

KAt S 2yfte mm: 2F GKS 3INBdZIQa AYRAOFG2NBE o0Sf2y3

200dzLI GA2YQd CAYL £ f éZ GKS avyrftfSad L/ h{ wdz S DNEP

isprimarie Y RS dzLd 2F AYRAOIFIG2NR o6Sf2y3aAay3a G2 GKS w.
(76%).

Table3: Most selected ICOS Rule Groups/Rslesall domains (rural, agricultural and forestry) by the stakeholder of the 20
LivingLabs of the DESIRA project

Most selected ICOS Rule Groups/Rules
% of  chosen % of chosen
indicators of rule indicators for each
ICOS Rule Group ICOS Rules L
group from total within  ICOS rule
chosen indicators group
Protection of human health 13
Satisfaction of basic needs 38
L Securing Human 40 Autonomous subsistence based on 29
Existence income from own work
Just distribution of opportunities to 21
use natural resources
Sustainable use of renewable 72
o resources
Maintaining
Society's Sustainable use of non-renewable 0
2 ) 28
Productive resources
Potential Sustainable use of the environment as o8
a sink for waste and emissions
Equal access for all to information, 14
) education, and occupation
Preserving
3 Society's Options 22 Participation in societal decision 63
for Development making processes
and Action
Conservation of social resources 22
Conditions to Society’s ability of reflexivity 43
4 achieve the 10
substantial Balance of power between societal 76
sustainability actors
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While only in the third place overall, thmost selected indicator of the LLsthre Agriculturaldomain

Ad W/ 2y (ONROdziA2Y (2 &AW AsYcén bé sedn TablB4 It is Blovieg iyt 2 38 0 Q
WILILX AOIF GA2RI2BERAFAGIVI t G SOKR MMSRAHYRaAWEBRAzZSYH R
endLINE RdzO i @A | 46R)AFdrthdinhofe AtHere éra t&vo/idlicadors specific to the Top 10 of

0KS W!I IRROHA FazNIVIFYSt e Wt SNE2Y K2 dzNR urd TputLINE R dzO (
STFAOASYO&Q 6! ANR Odzf (i dzNJ € AyLlzi STFAOASyOe 6 LIS
(31%).Similar to the top 10 indicators selected across all domdiable2), only two of the top ten

indicators chosen in the agricultural domain are environmental indicators, suggestingesaciomic

challenges are most pressing at the time of this research.

Table4: Top 10 most selected indicatooy the stakeholders of the DESIRA LL in the Agricudiurein

Top 10 most selected indicators of the DESIRA LL stakeholder in the  Agriculture domain
Indicator No Indicator % of LLs who chose indicator

1 18 Contribution to income (of new technology) 69
Application of digital technology in small and

2 64 . . ) 54
medium-sized enterprises

3 8 Value-added to end -product via digitalization 46

4 5 Volume of production per labour unit 46

5 20 Ownership and disclosure of collected data 38

6 48 Person hours of production 38

7 52 Public image of a subject or product 38
Agricultural  Input Efficiency (pesticides,

8 25 - : - . 31
fungicides, insecticides, fertilizer, etc.)

9 29 Energy Use efficiency 31

10 54 Marketing of a product 31
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As seen irError! Not a valid bookmark selfeference, alli KS [ [ & Ay (GKS WC2NBadl!
W+ £ dzS | RENPRRAIGI AR RAIAGIEAT I GA2YQ & 2yS 2F G
unanimous agreement among LL coordinatorattdigitalisation in forestry will impact the value

added toend-products, and that this indicator must be assessed to understand the influence of
digitalisation on the sustainability of forestry. Besides that, four of the most selected indicators can
only6S F2dzyR Ay (KS C¢2R2YMAY ¥ T Wil KIB3INBCR2NLE & 2 8lB RR &
YEYEF3ISYSyiQ 6T NBEI WEFEFSOISENRE DR2ESOSNE SNRaA2Yy NI
increment andf St OApWZHQ | YR WC 2 K@hiparedtd théN&heQDESIRARIpraais,

forestry places more importance on environmental indicators, which can be seen in the higher number

of environmental indicators (5 of 10).

Table5: Top 10 most selected indicatooy the stakeholdersfahe DESIRA LL in tRerestrydomain

Top 10 most selected indicators in the Fo restry domain
Indicator No Indicator % of LLs who chose indicator

1 8 Value-added to end -product via digitalization 100

5 29 Availability of data collected (by the farmer or land 75
manager or the land owner or lessor)

3 35 Progress towards sustainable forest management 75

4 34 Soil erosion - area affected by severe erosion rate 75

5 64 Application of digital technology in small and medium 75
sized enterprises

6 27 Land Use efficiency 50

7 37 Forest: growing stock, increment and fellings 50

8 36 Forest fires 50

9 48 Public awareness of a subject via digitalization 50

10 54 Marketing of a product 50
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Error! Not a valid bookmark selfeference.shows the most selected indicators of thes in théP w dzNJ- €

I NB | & Q TRefnvain iniérdstappears to be public perception. Three fourthstbé LLs chose

Wt dzof AO | g NBySaa 2F || adzoaSOG OAlF RAIAGATIFGA2YQ
one of their indicators for assessment. Additionadlymost 40% of the LLs in the domain assess
indicators connected to the tourism idda G NB Y Wt NRBLR2 NI A2Y 2F 2206a Ay ad
2F G224t (2d2NRAaY 2206aQ 6oy 0 FYR WbdzYoSNJ 2F &
AYLE SYSYGSR FOGA2Y LXFyada 6AGK FINBSR Y2yAlG2NAy3
OFSNI f 3 Wt tLAXP RABOUS RIAG2 RAYVAR G E AT I GA2yQ A& | aas
I NB | &Spciepcprdmdic indicators constitute 8 of the top 10 indicators while environmental
indicators appear less often (n=2) among the top 10.

Table6: Top 10 most selected indicatoly the stakeholders of the DESIRA LL irRbtial areaslomain

Top 10 most selected indicators in Rural Areas domain

Indicator No Indicator % of LLs who chose indicator
49 Public awareness of a subject via digitalization 75
2 52 Public image of a subject or product 63
Proportion of small -scale industries in total industrial
3 9 50
value added
4 43 Generation of waste 50
Application of digital technology in small and
5 64 . . ) 50
medium sized enterprises
6 27 Land Use efficiency 38
7 56 Proportion of jobs in sustainable tourism industries 38

out of total tourism jobs

Number of sustainable tourism strategies or policies
8 57 and implemented action plans with agreed 38
monitoring and evaluation tools

Household expenditure (limited to household, not

: : . 25
including farm or connected enterprise)

10 8 Value added to end-product via digitalization 25
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3.3.  Analysis of the Participatory SESI Assessment Results

As described in sectidh3.1, stakeholders othe LLsparticipated in the assessment of the ten SESI for
their respective LLgia an online surveyParticipation rates varied across the LLs, as seérabie12

in the AnnexSome LLs were challenged to involve stakeholders in the online survey due to limitations
such asnsufficientinternet access in their region at the time of the survey or inadequate stakeholder
engagement.On average, 11 participants per LL participatethie online survey and therefore the
participatory SESI assessment.

Raw online survey results from tlvariousLLs were exported and then organized into the master

excel file spreadsheet. Furthermore, the answ@rg G KS jdzSadAz2ya NBIFNRA)
iy RA O lwére dédp@red between the Ll&ccordingly, it was possible to check whdF G KS W¢ 2 L
10A y R A Qneré 2hNserOmost often to increase decrease the progress towards the individual

goals of the LLOn top of that,i KS Ay RA Ol (R22aNiR ANGLENG | lyal QY y R Wi S| &
survey participantsvere assessedlhe abbreviations for the LLs used in the following tables are
elaborated inTablellin the Annex.

Table 7 shows the LLs that had the majority (50% or more) of their respondents specify that
RAIAGFEAALFGA2Y SAGKSNI WY2RSNIGSteQ 2N WadNRy3f
sustainability targt per top 10 indicator. All LLs who assessed the two most selected indicators
OWIF LI AOIFGA2y 2F RAIAGIE GSOKy2ft23@ Ay &kttt Iyl
LINE RdzOG @Al RAIAGIEATFGAZ2Y Q0 LIS NPE&SWOSIRainddAitg A O | f A
targets. The remaining indicators were assessed by the majority of the LLs as increasing progress
towards the targets, although one or two LLs per indicator either negatively or neutrally assessed

these targets. When these resslare compared with the results below in Table 8, it is clear that the

LLs overall perceive digitalisation to increase rather than decrease progress towards the sustainability
targets.

p

«
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Table7: Response rates for the Top 10 Indicatdosen to incease progress towards the sustainabilitad

response
0,
LLs who " Vo for
. 6stron
positivel and
Indicat . DESIRA y . .
Indicator N LL Domain 6moder
or No Sustainability Target assessed .
y6 inc
these progress
targets towards
the target
ZSA BSC| Agricultural 53
ILVO Agricultural 100
Fraunhof Agricultural 54
er
AgrOnov Agricultural 75
Application qf digital Incrgqsed application uco Forestry 86
1 64 technology in s_mall pf digital technolqu PEEC Forestry 84
and medium sized in small and medium i
enterprises sized enterprises WRand | Agricultural/Ru 88
wu ral Areas
AMIGO Rural Areas 75
Jyu Rural Areas 92
UL Rural Areas 84
FiBL Agricultural 77
AFS Rural Areas 100
SISTEMA Forestry 60
ZSA BSC| Agricultural 53
Fraunhof Agricultural 77
er
InnoVin Agricultural 83
Value-added to end - AgrOnov Agricultural 83
2 8 product via Added;)\:s‘ljuui:o end- uco Forestry 86
digitalization PEFC Forestry 79
SARGA Forestry/Rural 100
Areas
Jyu Rural Areas 83
AFS Rural Areas 84
ZSA_BSC| Agricultural 53
o Fraunhof .
Contribution to New technology has a or Agricultural 54
3 18 income (of new positive contribution - -
technology) o — InnoVin Agricultural 50
AgrOnov Agricultural 69
Agricultural/R
Hutton gricultural/Ru 100
ral Areas
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FiBL Agricultural 62
AFS Rural Areas 100
response %
for
LLs who 6stror
Indicato . DESIRA Sustainability positively . . and
Indicator assessed LL Domain 6moder
r No Target L
these 6 incr
targets progress
towards the
target
KIT Agricultural 54
ZSA BSC| Agricultural 69
ILVO Agricultural 100
F hof .
ra:r: © Agricultural 85
4 52 Public image of a Improved image of a
subject or product subject or product PEFC Forestry 9
WR and | Agricultural/Ru 75
WU ral Areas
AMIGO Rural Areas 81
JYU Rural Areas 83
Hutton Agricultural/Ru 50
ral Areas
ZSA BSC| Agricultural 74
Fraunhof Agricultural 92
er
SARGA Forestry/Rural 100
Areas
WR and | Agricultural/Ru
5 49 Public awareness of a Increased public wu ral Areas 100
subject awareness .
Hutton Agricultural/Ru 100
ral Areas
AMIGO Rural Areas 87
JYU Rural Areas 92
UL Rural Areas 74
SISTEMA Forestry 80
ZSA BSC| Agricultural 59
Uuco Forestry 86
6 27 Land Use efficiency Incre:f?iii:ir;d use
SARGA Forestry/Rural 100
Areas
WR and | Agricultural/Ru 88
wu ral Areas




%

DeslIra

D2.3| SocieEconomic Sustainability Indicators (SEB&port

Agricultural/Ru

Hutton ral Areas 50
AMIGO Rural Areas 69
AFS Rural Areas 100

response
0,
LLs who ~ Vo for
- O0stron
positivel and
Indicat . DESIRA y . .
Indicator N LL Domain 6moder
or No Sustainability Target assessed .
yd inc
these progress
t t
argets towards
the target
Fra:?hof Agricultural 61
o hi d Increased protection
) wnership an of ownership and SISTEMA Forestry 60
7 20 disclosure of collected .
daia disclosure of collected UL Rural Areas 90
data AFS Rural Areas 88
Cultivate Rural Areas 63
KIT Agricultural 61
Frazr:hof Agricultural 62
Volume of production Increased volume of .
per labour unit by production per labour Végépoly Agricultural 54
8 5 classes of unit by classes of S
farming/pastoral/fore | farming/pastoral/fore WR and | Agricultural/Ru 76
stry enterprise size stry enterprise size WU ral Areas
Hutton Agricultural/Ru 50
ral Areas
FiBL Agricultural 92
ZSA_BSC| Agricultural 69
SISTEMA Forestry 80
WR and | Agricultural/Ru 88
) . wu ral Areas
9 54 Marketing of a Improved marketing . hof
product of a product ra:? 0 Agricultural 77
PEFC Forestry 89
Hutton Agricultural/Ru 100
ral Areas
KIT Agricultural 77
Vegipoly Agricultural 82
. Increased energy use
10 29 Energy Use efficiency efficiency Jyu Rural Areas 100
Cultivate Rural Areas 81
FiBL Agricultural 39
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Table 8 displays the indicators which were assessed by LLs as perceiving digitalisation to either
WY2RSNI GSteQ 2NJ WaliNRy3IfeQ RSONSESIUalRe inT&l7, thaN2 I NB a &
table does not display only the responses of the majority, because stakeholders assessed so few
indicators to decrease the progress towards the targétere is only one LL (KIT), referring to a singular

indicator  (Ownership and  disclosure  of collected data), wlere majority

of respondentq61%)believes that digitalization will decrease the progress towards the goal; all other
negative assessments weconducted by the minority of stakeholders within particular LLs, such as

the Latvian (ZSA _BSC) LL. It can be seenhhatakeholders within thikLwere more often critical

2F RAIGAGIEAAFGAZ2YQa AYLI OG0 2y 1 étterLL3NEsAINGcasad G2 61 N
2y GKS jdzSadAz2y WIi2¢ KIFIGS RAIAGIE (G22f& F2NI |jdz f
YSIG AYLINRZDSR YI N] SiG SB5y#R (valuing of proddcioN.pet IbBURWEOHY NB K Q d
classes of farming/pastal/forestry enterprise size) was not assessed to have a negative impact on

the progress towards the sustainability target by any LL.

Table8: Response rates of tH€op 10 indicators' chosen to dease progress towards thaustainabilitygoal

Indicators tiosen most often to decreasthe progress towards the goal
In
di
ca DESIRA LLs _ who response % f or O6st |
to | Indicator | Sustainabili | "S92vely LL Domain | @N4d omoderate]
) ty Target assessed  thest progress towards the
N targets target
0.
Applicatio
n of digital | Increased
technolog | application of
y in small | digital
1 64 | and technology in | ZSA BSC Agricultural 21
medium small and
sized medium sized
enterprise | enterprises
S
Value-
added to
end- Added-value
2 8 | product to end- | ZSA BSC Agricultural 21
via product
digitalizati
on
Contributi Vew
on to
income (of technolog)'/. .
3 18 new has a positive | ZSA_BSC Agricultural 21
contribution
technolog .
) to income




N
%7 Deslira D2.3| SocieEconomic Sustainability Indicators (SER&port

Public Improved
4 | s5p|Imageofafimage of al o, goo Agricultural 21
subject or | subject or -
product product
Public
AwAreness Increased
5 49 of a public ZSA BSC Agricultural 21
: awareness
subject
Increased
L .
6 |27 | t@nd Usel 4 use| zsA Bsc Agricultural 21
efficiency .
efficiency
Ownership | Increased
and protection of
7 | oo | disclosure | ownership KIT Agricultural 61
of and
collected disclosure of
data collected data
Volume of
. Increased
productio
N . volume of
labour production
i per labour
unit by it b
8 5 | classes of y ZSA BSC Agricultural - 21
i classes of
farming/p .
farming/past
astoral/for
oral/forestry
estry .
. enterprise
enterprise :
. size
size
Marketing | Improved
9 54 | of a | marketing of | ZSA_BSC Agricultural 21
product a product
Energy Increased
10 29 | Use energy  use | InnoVin Agricultural 33
efficiency | efficiency

Table9 depicts the indicators assessed by LLs wlkerrajority ofthe respondents stated that an
indicator is the most important of the indicators. It is important to highlight here (as explained in
section2.3.]) that the stakeholders within each LL were provided with only 10 indicators, not the final

set of 65. Thereforghe stakeholders were identifying which of the 10 indicators for their LL they
perceived as most important and (as seefablel0) as least importantn this regard, the indicator
WO2YGNROdzGAZ2Y (2 AyO2YSQ A& | aaSaaSR Thisdmpiie$S GKS
that stakeholders feel this indicator is the most important to measure regarding digitalisation in the
domains of the DESARproject.

Table9: LLs that identified 'Top 10 indicators' as most important

Top 10 indicatord_Ls and domains identified the dhicators as the most importan{majority of
responses within LL are 'most important’)

Indicator No | Indicator ‘ DESIRA Sustainability Targ({ LL \ LL Domain
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Application of digital — .
PP . g Increased application of digital
technology in small and . i .
64 . . technology in small and medium | Amigo Rural Areas
medium sized | .
. sized enterprises
enterprises
value added to end- InnoVin Agricultural
8 L Added-value to end-product g
product via digitalization PEFC Forestry
InnoVin Agricultural
AgrOnov | Agricultural
I : . Végépol )
18 Contribution to income | New technology has a positive s gepoly Agricultural
(of new technology) contribution to income -
Agricultural/Rura
Hutton
| Areas
FiBL Agricultural
ILVO Agricultural
50 Public image of a subject | Improved image of a subject or | PEFC Forestry
or product product Agricultural/Rura
Hutton
| Areas
Publi f . Agricultural/R
49 .IC awareness ot a Increased public awareness Hutton gricufiuraliura
subject | Areas
. o ZSA BSC | Agricultural
27 Land Use efficiency Increased land use efficiency :
Trilofos Rural Areas
Ownership and | Increased protection of
20 disclosure of collected | ownership and disclosure of | SISTEMA | Forestry
data collected data
Volume of production .
. Increased volume of production
per labour unit by classes .
per labour unit by classes of | _. .
5 of . FiBL Agricultural
. farming/pastoral/forestry
farming/pastoral/forestr : .
. . enterprise size
y enterprise size
. : Agricultural/Rura
54 Marketing of a product Improved marketing of a product | Hutton | greas
29 Energy Use efficiency Increasedenergy use efficiency Cultivate Rural Areas

Table10 shows the indicators assessed by LLs wheneajority ofthe respondents stated that an

indicator is the least important of the indicatorBhis implies that the stakeholders disagree with the

[[ O22NRAYIG2NRA RSOAaA2Yy (2 YSIadaNBE (KSaS AyRA
indicate which indicators are perceived by stakeholders to be unimportant in measuring the impact of
digitalisation on the socie@conomic and/or environmntal sustainability in the DESIRA domains. Two

LLs, and thus most, ratk! LILIX A Ol G A2y 2F RAIAGEHE GSOKy2ész23& Ay
the least important indicator. This contradicts the choices of the majority of the LLs, as this indicator

was chosen most frequently among all LLs. Several of the Top 10 indicators were not selected to be

least important by any of the LL&nother important result to highlight is that neither of the
environmental indicators were identified by the majorityldf stakeholders to be the least important.
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TablelQ: LLs that identified 'Top 10 indicators' as least important

Indicator No | Indicator DESIRA Sustainability Target LL LL Domain
Application of digital | . — L
bp . 9 increased application of digital PEFC Forestry
technology in small and . -
64 medium sized technology in small and medium
. sized enterprises Jyu Rural Areas
enterprises
8 value ac.jde(.j . to. gnd- added value to end-product - -
product via digitalization
18 contribution to income | new technology has a positive | i
(of new technology) contribution to income
50 public image of a subject | improved image of a subject or Culiivate | Rural Areas
or product product
ublic awareness of a| . . .
49 P ) increased public awareness Cultivate | Rural Areas
subject
27 Land use efficiency increased land use efficiency - -
Ownership and | . . . ILVO Agricultural
. increased protection of ownership
20 disclosure of collected . .
. and disclosure of collected data Cultivate | Rural Areas
volume of production per | increased volume of production
5 labour unit by classes of | per labour unit by classes of i i
farming/pastoral/forestry | farming/pastoral/forestry
enterprise size enterprise size
54 marketing of a product improved marketing of a product | PEFC Forestry
29 Energy Use efficiency increased energy use efficiency - -
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3.4. SESIResults related to the Sustainable Development
Goals

NO ! GOOD HEALTH QUALITY GENDER CLEANWATER
POVERTY AND WELL-BEING EDUCATION EQUALITY AND SANITATION

RESPONSIBLE
CONSUMPTION
ANDPRODUCTION

QO

‘.“
SUSTAINABLE
DEVELOPMENT

GLALS

DECENT WORK AND ) 1 REDUCED
ECONOMIC GROWTH INEQUALITIES

1 CLIMATE LIFE 1 PEACE, JUSTICE 1 PARTNERSHIPS
ACTION ON LAND AND STRONG FOR THE GOALS
INSTITUTIONS

Figure3: United Nation's Sustainable Development G¢llis 2019)

Some of the SDGBigure3: United Nation's Sustainable Development GgaN 2019%igure3) were
included as indicators in the SESI (SESI #s 5, 7, 9, 17, 35, 42, 45,56/,%, 61) based on the
requirements identified by LL coordinators, while others were omitted. As described in sQidn
each SESI relates bne or more SDGs, which are listedlablel. The following tables provide an
analysis of the SGDs related to the selected and assessed SESIs.

SUSTAINABILITY DEVELOPMENT GOALS
(SD&) RELATED TO ALL SESI

35%
30%
25%
20%
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10%
« BgHEak
0% =

3 5 6

1 2 4 7 8 9 100 11 12 13 14 15 16 17

% of all indicators related to SDG

At
AR

A

Figue 4: Sustainable Development Goals (SDGs) related to all SESI indicators
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Figue 4 depicts the percentage of all SESI (n=65) that are related to the 17 SDGs. The SDGs related to
the most SE$icludeSDG 15 (life on land); SDG 10 (reduced inequalities); SDG 9 (industry, innovation,
and infrastructure); SDG 8 (decent work and economiavtjr); SDG 16 (peace, justice, and strong
institutions); SDG 12 (responsible consumption and production); and SDG 13 (climate action). These
results suggest that digitalisation in agriculture, forestry, and rural dneasthe greatest impact on

impact these SDGsiccording to LL coordinators and their focal questitmglications of these results

include a purposeful focus on these sustainabiiipalsin research, development, and policy related

to digitalisation.

Of theseSDG related to the most SESDG 15 and SDG 13 could be considered direct environmental
indicators while the others are distinctly more seeiconomic.

SUSTAINABILITY DEVELOPMENT GOALS
RELATED TO TOP 10 INDICATORS PER
DOMAIN

E % of top 10 AG indicators related to SEGb of top 10 FO indicators related to SDG
& % of top 10 RA indicators related to SDG
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Figureb: related Sustainable Development Goals (SP&afed to the top 10 SESI per domain

As seenri Figureb, the SDGselatesto the top 10 SESI per domain were analysedhé agriculture
domain, SDGs J(@educed inequalities)8 (decent work and economic growth (quality education)

and 2(zero hungeryelate most often to the top 10 selected indicators. Similarly, for the rural area
domain, SDGs 10, (fhdustry, innovation, and infrastructure®, and 1§peace, justice, andtrong
institutions)relate most often to the top 10 selected indicators. And finally, SDGQ§fé%n land) 10,

9 (industry, innovation, and infrastructure}l6, and 4relate most often to the top 10 selected
indicators in the forestry domairCertain Gs relate only to SESI in one domain. For instance, SDG 2
relates to approximately 20% of the top 10 agriculture domain SESIs, but not the forestry or rural area
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SESIs. Similarly, SDG 5 (gender equality), SDG 7 (affordable and clean energy), andf&bé&ott (1
water) relate to around 10% of the top 10 agriculture SESIs respectively, while SDG 6 (clean water and
sanitation) relates only to 10% of the top 10 forestry SESI. As also indicated in the previous figure,
SDGs 4, 8, 9, 10, 12, 13, 15, and 1&tedio top 10 indicators across all three domains, suggesting that
sustainable digitalisation is the most important regarding these géalsn example, digitalisation is
perceived to have a greater impact on quality education (SDG 4) than no povertiXSDG

SDGs that were not among the top 10 indicators of any domain include 1 (no poverty), 3 (good health
and weltbeing), 11 (sustainable cities and communities), and 17 (partnerships for the goals). While
this result does not indicate that these SDGsiadevant for sustainable digitalisation in the DESIRA
domains, it does suggest that these SDGs are of less relevance and that focus on progression towards
the morefrequently relatedSDGs should be a priority.

4. Conclusionsand furtherrecommendations

Through an iterative, participatory process, a final set of 65 SBcamomic Sustainability Indicators

to assess the impact of digitalisation in agriculture, forestry, and rural areas have been created. These
indicators were then used irfhe context of the DESIRA projectqoalitatively measureéhe impact of
digitalisation across 21 Living Labwards the DESIRA sustainability targets

The final set of SESI presented in this report can be used to monitor and measure the impacts of
digitalisation in agriculture, forestry, and rural areas in other research contexts. This assessment
provides a snapshot into the current and ndature impacts of digitalisation in the DESIRA domains.
Furthermore, these results can be compared across spatthtemporal contexts.

Most indicators chosen by LL coordinators for the final set of SESI and therefore most indicators
chosen by stakeholders during the assessment were samoomic In particular, the impact of
digitalisation on the use of digital tenblogies in small and mediusized enterprises, valuadded to
products through digitalisation, data ownership, public image and public acceptance of subjects or
products were identified as the most important indicators to assess across the DESIR¥s limplies

that LL coordinators and stakeholders expaigfitalisationto impact socieeconomic challengesuch

as the public image of a subject or contribution to incomere than environmental challenges.
Furthermore, that these socieconomic challengeare currently of more importance to stakeholders
than environmentalln the participatory SESI assessment, most LLs assessed digitalisation to increase
progress towards the sustainability targets for the SEBhis is a promising outlook fdigitalisation

in agriculture, forestry, and rural areas.
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Tablell: Focal Questions of the 21 Living Labs

L DESIRA Partne .
Living Lab Abbreviation Focal Question
. How can digitalisation support and enforce the adoption of the Europ
! Austria SISTEMA Timber Regulation (EUTR) concerning imported round wood in Austl
What is the impact of individual farm based airborne monitoring
West Flanders o . . . ) -
2 . ILVO emissions of ammuia, particulate matter, and odour, in the intensiy
Belgium - . . o
livestock sector for agriculture, policy, and society in Flanders?
3 Switzerland FiBL How to contrql weeds effectively and efficiently in Swiss orge
vegetable farming?
Lake of o . - . .
How can digitalisation contribute to the sustainability of fruit producti
4 Constance, KIT . .
in the Lake of Constance region?
Germany
Rheinland How the local administration camope with internal and externa
5 Palatinate, Fraunhofer challenges of the digital transformation and integrate citizens as we
Germany other local actors into this process?
How to develop new digital services and functionalities for ru
Northern communities based onutilization of existing agricultural / dat:
6 Greece AFS infrastructures and tools. How can these infrastructures be usec
FdzNI KSNJ adzZLJLl2 NI GKS SO2y2vyeée |y
O2YYdzyAiASaKQ
7 Trikala, Greece | ATHENA How to better manage water resoces for t_h_e benefit of both, farming
purposes and the everyday needs of the citizens?
How can digitalisation contribute to reduce the damage caused
8 Andalucia, Spairl UCO wildfires and to make more effective firefighting and degraded le
restoration by 20307
. How can digitalisation contribute to enhance the global attractivenes
9 Aragon, Spain | SARGA the territory of Maestrazgo and Guddkavalambre?
Central i . . . .
. How can digital systems contribute to advancing bioeconomy and cir¢
10 Osthrobotnia, JYu . o
. economy in Central Ostrobothnia in 2030?
Finland
What is the current state of the level of digitalisation within the wi
New Aquitaine " asSot2Nna G tdzS OKIAY YR K2g
11 Inno'vin . o . . .
France agroecological transition of the wine sector while strengthening
competitiveness?
Burgundy How does digital technology contribute to the emergence of innovati
12 FrancheCome, | AgrOnov . 9 . 9y e . 9
in favour of agreecological transition in agriculture?
France
How can digital technology enable horticultural companiesnicrease
- their productivity and reduce costs, while reducing their environmer
Végépolys _ . . . .
13 vallev. France Végépolys impact? How can digital technology enable horticultural companies
Y, have a better knowledge of the offer, to better appreciate the market ¢
the real needs of end consumelsjt also to diversify the sales methods
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Croatian

How can digitisation contribute to availability of local produc
recognition, flexibility and standardization of local traditional srsakle

14 Adriatic Region, hAAIr:;z'gl}tlure of products and services? How can digitisation contribute to strengther
Croatia 9 the connections between farmers and tourists, and create a be
position of the small family farms in the value chain?
Cloughjordan . How can digitalisation support latlivelihoods that contribute to rura
15 Cultivate . o o .
Ireland regeneration and assist in the transition to a low carbon society?
How can a better communication among citizens, farmers, pu
Tuscanv Nord administration and other stakeholders make ordinary land managen
16 ltal y AMIGO in marginal rural areas more effective? And how can digitaliza
y facilitate the information flows between actors/tools inlved in this
process?
. How to strengthen the adoption of digital tools to support the wec
Apennine . L .
17 Region|tal PEFC energy traceability over the whole supply chain in conformity to f
g Y compulsory EU Timber Regulation (995/2010) in Italian forests
To develop an innovative support system with the use of digitals tools
the recognition and traceability of beef cattle meat in order to imprc
18 Latvia ZSA BSC and extend markets (e.g. digital marketing strategy aimed
communicating the characterii A 0a 2F [ G @Al Q&
farmers).
19 Flevoland, the WR and WU How can digital systems/platform_s contribute to the exchange
Netherlands knowledge of short food supply chains?
How to enhance participation in rural planning? And how (
20 RuralPoland UL digitalisation improve the involvement of local communities in spa
planning processes?
21 Scotland Hutton How can digital technologies promote opportunities for crofti

communities in Wester Ross?

Tablel2: Stakeholder participation in the online survey per LL

LL # of survey responses
1 Austria 5
2 West Flanders, Belgium 1
3 Switzerland 13
4 Lake of Constance, Germany 13
5 RheinlandPalatinate, Germany 13
6 Northern Greece 6
7 Trikala, Greece 7
8 Andalucia, Spain 14
9 Aragon, Spain 1
10 CentralOsthrobotnia, Finland 12
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11 New Agquitaine, France 6
12 BurgundyFrancheComté, France 29
13 Végépolys Valley, France 11
14 Croatian Adriatic Region, Croatia 0
15 Cloughjordan, Ireland 16
16 Tuscany Nord, Italy 16
17 Apennine Region, Italy 19
18 Latvia 19
19 Flevoland, the Netherlands 8
20 Rural Poland 19
21 Scotland 4
Total number of stakeholder 232
Averagenumber ofsStakeholder per LL 11
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