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Executive summary

This deliverable presents an in-depth analysis of regional R&l agendas, smart specialisation
strategies and policy priorities in the context of sustainable food system transformation. The
analysis combined a mix of methods including desk research and semi-structured stakeholder
interviews (three per pilot region), following common templates and guidelines. It assessed key
dimensions such as strategic priorities, funding mechanisms, existing innovation ecosystems,
sustainability aspects, skills and technology adoption, and stakeholder engagement practices.
Drawing on validated insights from five pilot regions (North-Eastern Finland, Thessaly, Castillay
Leon, Greater Poland and Emilia Romagna), as well as comparative mapping of peer regions
across Europe with similar priorities, the report identifies critical challenges, emerging
practices, and opportunities for cross-regional collaboration. The deliverable, also aiming to
support the rest of WP1 and subsequent tasks, places importance on aligning Research and
Innovation(R&I)agendas with Responsible Research and Innovation (RRI)principles. Its input has
been essential for Task 1.4, and parts of it serve as example for other deliverables in the project

and for the practical application of RRI principles.

The European food system faces persistent structural and systemic challenges. Systemic
pressures, such as climate change, fragmented value chains, skills gaps, limited digitalization,
and underperforming governance mechanisms, resulting through lack of coordination,
inclusivity and resources, all hinder efforts toward a sustainable, equitable, and resilient food
transition. While EU initiatives such as the Green Deal, Farm-to-Fork, and Smart Specialisation
Strategies (S3) provide important policy frameworks, their regional implementation often

suffers from misalignment, complexity, and under-resourced coordination.

Through our analysis, including both qualitative and quantitative methods, this deliverable

identifies a range of cross-cutting challenges common across regions:

e Fragmented ecosystems, characterized by weak coordination between R&D

institutions, businesses, and civil society

¢ Ineffective funding mechanisms, particularly for SMEs and rural innovators

e Multi-level governance barriers, limiting cohesion between local, regional, and EU-level
strategies

e Digital and skills gaps, which constrain technology adoption and limit innovation

diffusion
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e Underdeveloped climate and energy efficiency strategies, which vary significantly due

to geographic and socio-economic disparities.

To address these issues and support T1.4, the report also explores how RRI principles, including
public engagement, open access, ethics, science education, gender equality, and inclusive
governance, are reflected (or lacking) within regional innovation agendas. While strong
commitments to sustainability and collaboration exist in our pilot regions, RRI integration
remains partial. Public engagement is evident through multi-actor governance platforms, and
ethics are embedded in climate and food security objectives. However, explicit measures for

gender equality, structured science education, and open data mandates remain underexplored.

Finally, the report presents a comparative mapping of regions with similar food system
transformation priorities. Key findings from this mapping highlight shared struggles, especially
around governance and digital transition, as well as opportunities for targeted cooperation.
Theseinclude shared programs for skills’development, climate adaptation strategies tailored to
regional biodiversity, and joint innovation initiatives between regions with complementary

strengths.
Some key recommendations deriving fromthis in-depth exercise include the following:

e Strengthen multi-level coordination through dedicated regional R&l facilitators and

simplified access to EU platforms and funding.

e Enhance RRI integration by embedding structured public participation, ethics review,
and gender-responsive design in regional innovation programming.

e Promote cross-regional alliances focused on common transformation goals, leveraging
platforms such as S3 Thematic Partnerships, Horizon Europe, and Interreg.

e Support capacity-building and peer-learning models tailored to rural contexts, ensuring
more inclusive and resilient innovation ecosystems.

Overall, this report provides strategic insights for policymakers, regional authorities, and

innovation actors seeking to operationalize inclusive, systemic approaches to food system

innovation.
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All key performance indicators for this activity were achieved. Specifically:

v"  R&I agendas, policy strategies, analysed: 27 (Annex A)
v" Mapped EU regions with similar priorities: 15 (Chapter 5)

In addition 27 RRI best practices were analysed (Conclusions -summary)

The outputs of this deliverable are intended to support and inform other tasks within the
VISION4FOOD project, particularly, Task 1.4, by providing input on RRI best practices and
practical examples of how RRI principles can be applied across project activities, T1.3 focusing
on synthesizing cross-regional insights, as well as T2.2 and T2.4 setting the framework for the
co-definition of the acceleration agendas (T3.3), their deployment (WP4) and the VISION4FOOD
toolkit.
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1. Introduction

Food systems are fundamental to human health, well-being, and planetary sustainability, yet
they continue to face persistent and interconnected challenges. Despite advances in
agricultural productivity and food innovation, the transformation toward a sustainable, resilient,
and equitable food system remains slow and fragmented. Today, around 10% of the global
population continues to experience hunger', while the food system remains a major contributor
to environmental degradation, accounting for approximately 26% of global greenhouse gas
emissions?®. At the same time, it is estimated that 2.5 billion tons of food are lost or wasted
annually due to inefficiencies across supply chains and socio-economic imbalances, further
underscoring the fragmentation of the current food system?. Climate change, along with recent
shocks such as the COVID-19 pandemic, has exposed vulnerability and systemic risks within EU

and global food supply chains.

In this context, there is an urgent need to rethink and upgrade regional innovation ecosystems
through the adoption of a comprehensive “food systems approach™. Current R&| ecosystems,
often rooted in conventional or Triple Helix models, tend to deliver siloed interventions that
address isolated segments of the food system, failing to generate systemic impact. A food
systems approach requires a deeper understanding of the interdependent dynamics that span
actors, activities, policies, and societal functions—from food production and health to
environmental stewardship and social equity. This calls for a shift away from mono- or
interdisciplinary efforts toward transdisciplinary research and innovation frameworks that are

holistic, participatory, and better equipped to co-design resilient food futures®.

The European Commission has placed strong emphasis on empowering EU regions to designand
implement robust innovation strategies that leverage local strengths and competitive
advantages. Instruments such as the Interregional Innovation Investments (13) initiative and the
Research and Innovation Strategies for Smart Specialisation (RIS3) have become cornerstones

of EU cohesion policy and are prerequisites for accessing the European Regional Development

"Climate-Smart Agriculture’, World Bank, 2021, https://www.worldbank.org/en/topic/climate-smart-agriculture
2 Our World in Data. Available: https://ourworldindata.org/food-ghg-emissions

S WWF (2021). Driven to waste: The global impact of food loss and waste on farms

“FA0(2018), Sustainable Food Systems- Concept and framework

® A.C.L. den Boer, et al (2021), Research and innovation as a catalyst for food system transformation, Trends in Food
Science & Technology, Volume 107, 2021

10
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Fund (ERDF). However, many regions, particularly those with lower innovation capacity, still
face challenges in setting priorities, mobilizing regional actors, and establishing effective
governance models’. Thisis especially evident in the food domain, where the scaling of agrifood
innovations often lacks alignment with broader regional and national strategies, and cross-

sectoral collaboration remains underdeveloped®®.

In this light, the concepts of Quadruple Helix (QH) innovation and RRI offer critical tools to
advance food system transformation’. Research highlights that the performance of R&I
ecosystems increasingly depends on their openness, inclusiveness, and the strength of
collaboration among academia, industry, public authorities, and civil society. Embedding RRI
principles, such as ethics, sustainability, gender equality, inclusiveness, and transparency, into
regional innovation systems can help bridge the gap between research, policy, and societal
needs. However, operationalizing these frameworks remains challenging. Public participation,
particularly of vulnerable groups, is limited, and many SMEs lack the capacity or incentives to
engage in collaborative R&I processes'. From an industry perspective, RRI is often seen as

abstract or misaligned with existing business models, limiting its mainstream adoption.

The shift toward QH-based governance models is further constrained by a range of inter- and
intra-organizational barriers. Stakeholders often struggle to identify appropriate collaborators
and sustain engagement, particularly in resource-constrained regions. Divergent priorities,
communication gaps, and fragmented knowledge flows hinder effective cooperation. Many
actors, especially SMEs, lack the absorptive capacity to interpret and apply research results, and
face challenges related to financing, intellectual property management, and regulatory

compliance.

To supportregional innovation ecosystems in driving food system transformation, it is essential

to foster inclusive, transdisciplinary R&I environments where all QH actors can meaningfully

6 European Commission (2018). Cohesion Policy beyond 2020: Commission helps Europe's regions become more
innovative.

7 Erice, U.L. & Paramo, M. (2020), RIS3 challenges: An analysis of the Nouvelle-Aquitaine, Euskadi, Navarre cross-
border space

8Barzotto, M., Corradini, C., Fai, F., Labory, S., & Tomlinson, P. R.(2020). Smart specialisation, Industry 4.0 and lagging
regions: some directions for policy. Regional Studies, Regional Science, A1), 318-332.

% Joint Research Centre (2023). Aligning smart specialization with transformative innovation policy. Lessons for
implementing challenge-led missions in smart specialization

0 Sanz et al. (2023). Choosing modelling approaches for participatory food governance in city-regions.
Comprehensive guidelines for a system-perspective selection.

""Sadat and Nasrat (2020). The practice of Open Innovation by SMEs in the Food Industry

1
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participate'?®. This is particularly important for regions with emerging innovation ecosystems,
where tailored incentives, capacity-building efforts, and governance reforms are needed to
activate collaborative processes™. Building on the experiences of existing smart specialisation
strategies and thematic platforms, regions must cultivate open, transparent, and system-aware
governance models that facilitate cross-sectoral dialogue, knowledge sharing, and innovation

aligned with societal values.

This report responds directly to the challenges outlined above by examining how regional
innovation ecosystems can be strengthened through the integration of food systems thinking,
transdisciplinary approaches, and RRI principles. Through in-depth analysis of pilot regions and
their respective R&l agendas, smart specialisation strategies, policy frameworks, and value
chain conditions, the report identifies both structural barriers and emerging opportunities for
transformation. By doing so, the report provides practical insights, strategic guidance, and
foundational knowledge to support EU regions in developing more open, inclusive, and resilient

R&I ecosystems that can drive sustainable food system transitions.

12 parkkinen, M., et al. (2020), “Defining ‘Responsible’ in Responsible Research and Innovation: The Case of Quadruple
Helix Innovation in the Energy Sector in the Tampere Region”, Sustainability, 12(21), 8931. doi:10.3390/su12218931

15 Charlton, A. (2020). A quadruple helix Atlantic Area healthy food Ecosystem for growth of SMEs- Interreg NWE
report.

% Miller, K. et al (2016), "Knowledge Transfer in Quadruple Helix Ecosystems: An Absorptive Capacity Perspective”, R &
D Management, 46(2), 383-399

12
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2. Food systems as complex systems

This section provides an overview of the key aspects of food systems in Europe, focusing on
their definition, mapping, and the policy challenges they face at the European level. It serves as
an introduction to the complexities of these systems, highlighting their interconnected nature,
the regulatory frameworks that shape them, and the emerging trends influencing their
development. Additionally, it lays the groundwork for a deeper analysis of sustainable food
production, distribution, and consumption, as well as the role of governance in addressing

pressing challenges such as food security, climate change, and socio-economic disparities.

2.1 Description of food systems as complex systems

Food systems are complex systems because they encompass a wide array of interconnected
elements, processes, and actors that interact at multiple scales and across different
dimensions—environmental, social, economic, and technological. These systems are inherently
dynamic, nonlinear, and characterized by uncertainty and feedback loops, making them difficult
to predict and manage®™. At the EU regionallevel, this complexity is further amplified by territorial
diversity, institutional fragmentation, and the variability of local food cultures and production

systems.

As complex adaptive systems, food systems evolve over time in response to both internal
interactions and external pressures such as climate change, market volatility, policy
interventions, and societal shifts in dietary preferences or sustainability values. A change in one
part of the system, such as the adoption of new farming technologies, disruptions in supply
chains, or shifts in consumer behaviour, can produce cascading effects throughout the entire
value chain. These effects may be beneficial or adverse and often include unintended
consequences, making system-wide foresight and coordination essential for effective

governance.

The complexity of food systems also stems from their embeddedness in broader socio-
economic and policy contexts. Their outcomes, ranging from food security and nutrition to

environmental sustainability and economic resilience, are shaped by interactionsamong diverse

' Gardeazabal, A., Lunt, T., Jahn, M. M., Verhulst, N., Hellin, J., & Govaerts, B. (2023). Knowledge management for
innovation in agri-food systems: a conceptual framework. Knowledge management research & practice, 21(2), 303-
315.

13
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actors and institutions operating at multiple levels. These include farmers, food processors,
retailers, consumers, policymakers, financial institutions, and civil society organizations, each

with differing priorities, capacities, and access to resources.

Recognizing food systems as complex systems calls for a systematic and integrative approach
to policy and innovation. Systems thinking helps uncover synergies and trade-offs among food,
health, energy, climate, and biodiversity goals, facilitating cross-sectoral strategies that align
with EU-wide priorities such as the Green Deal, the Farm-to-Fork Strategy, and the Sustainable
Development Goals(SDGs). Moreover, this perspective emphasizes the importance of resilience,
that is, the capacity of regional food systems to absorb shocks, adapt to long-term pressures,

and transform when necessary to ensure sustainable and equitable outcomes.

2.2 Food systems in Europe

The food sector is highly integrated across the continent, characterized by a complex web of
agricultural production, food processing, distribution, and consumption. In 2021, the EU food
industry accounted for 7.5% of total employment and 3.7% of the EU’s gross value added™. This
sector includes approximately 10.3 million farms and 290,000 food-processing enterprises,
making it a cornerstone of the European economy. The sector is also highly interconnected with
global markets, with the EU being one of the largest agri-food exporters and importers
worldwide. In 2021 EU agri-food exports increased to € 198.0 billion (+7.3%) and EU imports
attained € 130.1billion (+7.0%)".

Europe is a global leader in agricultural production, particularly in key commodities such as
wheat, barley, dairy, and meat. In 2021, the EU produced over 129 million tons of cereals,
accounting for 10% of global cereal production®. Dairy is another vital component, with the EU
producing approximately 160 million tons of raw milk annually, making it the world's largest milk
producer. However, despite high levels of production, Europe faces challenges related to food
security due to increasing demand, climate change, and evolving dietary preferences. For

instance, Europe is highly dependent on imports for specific products such as soybeans, used

® Eurostat. (2022). Agri-environmental indicator - greenhouse gas emissions. Retrieved from:

https://ec.europa.eu/eurostat/statistics
7 Eurostat, Directorate-General for Agriculture and Rural Development, https://ec.europa.eu/info/foodfarming-

fisheries/trade/trade-andinternational-policy-analysis
18

Eurostat. (2022). Agri-environmental indicator - greenhouse gas emissions. Retrieved from:
https://ec.europa.eu/eurostat/statistics

14
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in animal feed, with more than 90% of soybeans being imported, primarily from Brazil and the
U.S.®.

Agriculture in Europe accounts for approximately 10% of the EU's total greenhouse gas (GHG)
emissions?, with livestock farming and the use of synthetic fertilizers being major contributors.
The European Green Deal and the Farm-to-Fork Strategy aim to address these environmental
challenges by promoting sustainable agricultural practices, reducing the use of pesticides by
50%, and halving nutrient losses by 2030?'. Moreover, initiatives to support organic farming are
gaining traction, with the EU targeting to have 25% of agricultural land under organic farming by

2030. As of 2020, 9.1% of the EU's agricultural land was under organic management?,

2.3 Different policy challenges of the food sector

The European food system faces several key challenges. Climate change is perhaps the most
pressing issue, with increasing temperatures, changing precipitation patterns, and more
frequent extreme weather events threatening agricultural productivity. For instance, southern
European countries such as Spain and lItaly are experiencing severe droughts, which have

reduced crop yields by 30% in some regions®.

Additionally, disparities in technological adoption between northern and southern European
regions are widening. While precision agriculture, smart farming technologies, and automation
areincreasingly usedin countries like Germany and the Netherlands, southernregionslagbehind
due toinfrastructural, financial, and knowledge constraints?. These challenges are exacerbated
by demographic changes, with rural depopulation further threatening the sustainability of the

food sectorin less developed regions.

The food sector in Mediterranean countries faces challenges related to climate vulnerability,

socioeconomic disparities, small and fragmented production units, sustainability, and the need

19 European Commission. (2021). Trade in agricultural goods. Retrieved from: https://ec.europa.eu/commission

20 European Environment Agency (2022). Environmental Statement 2022. Retrieved from:
https://www.eea.europa.eu/en/analysis/publications/environmental-statement-report-2022

2 European Commission. (2020). Farm to Fork Strategy. Retrieved from: https://ec.europa.eu/food
22 Eyrostat. (2021). Agri-environmental indicators. Retrieved from: https://ec.europa.eu/eurostat/statistics
25 European Drought Observatory.(2021). Drought in southern Europe. Retrieved from: https://edo.jrc.ec.europa.eu

24 JRC. (2020). Precision agriculture and the future of farming in Europe. Joint Research Centre, European
Commission. Retrieved from: https://ec.europa.eu/jrc

15
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for the adoption of modern technologies®. Western Europe, on the other hand, faces challenges
linked to managing the complexity of its highly diversified and interconnected food systems,
ranging from balancing intensive production with environmental protection to coordinating
multi-level governance and stakeholder interests across sectors. It must also respond to
emerging trends such as dietary shifts toward plant-based foods, the rapid digitalisation of agri-
food value chains, and evolving consumer demands for transparency and sustainability, all while
ensuring long-term resilience and equity, and meeting global and regional policy goals such as

the 2030 Agenda and the European Green Deal®.

Within this broader context, five cross-cutting challenges have been identified at the EU
regional level, which are particularly relevant for understanding food ecosystems as they evolve
under multiple pressures. First, fragmented ecosystems remain a core barrier to acceleration
and systemic transformation. The lack of coordination among food value chain actors—farmers,
processors, researchers, policymakers, and consumers—leads to siloed innovation and limited
diffusion of sustainable practices. Fragmentation reduces the effectiveness of knowledge
transfer, undermines trust, and delays the scaling of circular, resilient, and place-sensitive

solutions essential to food system transition.

Second, access to funding mechanisms present a significant governance challenge. Many food
system actors, particularly small-scale producers, cooperatives, and social enterprises,
struggle to access EU or national funding due to administrative burdens and misaligned
priorities. Regions with weaker institutional capacity or limited financial literacy are especially
disadvantaged. Bridging the funding gap will require more inclusive, transparent, and outcome-
oriented financial instruments that embed sustainability criteria and support long-term

investment in food system resilience.

Third, multi-level governance collaboration is often insufficiently developed. The governance
of food systems spans local, regional, national, and EU levels, yet coordination across these
layers is frequently fragmented or inconsistent. This leads to policy incoherence and missed
synergies, particularly when regional or municipal initiatives lack the mandate or capacity to

align with EU-level strategies such as the Farm to Fork or Biodiversity strategies. Enhancing

%5 Martinho, V. J. P. D. (2021). Agri-food contexts in Mediterranean regions: Contributions to better resources
management. Sustainability, 13(12), 6683.

28 prejss, M., Vogt, J. H. M., Dreher, C., & Schreiner, M.(2022). Trends Shaping Western European Agrifood Systems of
the Future. Sustainability, 14(21), 13976
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vertical and horizontal cooperation is crucial for enabling place-based food policies that reflect

regional needs while contributing to common European goals.

Fourth, disparities technology adoption and skills development pose significant efficiency
challenges. Technological innovations such as digital farming platforms, Al-driven logistics, and
precision irrigation are transforming food production and distribution, yet regional disparities in
infrastructure, skills, and digital readiness hinder their widespread uptake. In less developed or
rural areas, lack of technical capacity, digital literacy, and training opportunities exacerbate the
risk of being left behind. Addressing this challenge entails coordinated action to upskill the agri-

food workforce, invest in innovation ecosystems, and build enabling infrastructures.

Fifth, energy efficiency in food systems remains under-optimized, despite its centrality to
climate goals and economic sustainability. From high-emission cold chains to energy-intensive
processing and distribution systems, the food sector’'s energy footprint is considerable. In many
regions, outdated technologies and reliance on fossil fuels persist. Improving energy efficiency
requires regionally tailored solutions, from integrating renewable energy into agricultural

operationstoincentivizinglow-carbon logistics and upgrading storage and processing facilities.

Together, these challenges reflect the systemic nature of food systems, where barriers in one
domain often amplify constraints in others. For instance, funding gaps can reinforce
institutional fragmentation by limiting opportunities for coordinated action, while governance
weaknesses may hinder the adoption of innovative technologies or the scaling of local solutions.
Similarly, limited stakeholder engagement can reduce the legitimacy and effectiveness of policy
interventions, perpetuating cycles of inefficiency and exclusion. Recognising these
interdependencies underscores the need for integrated, multilevel, and regionally nuanced
responses that address the feedback loops shaping food system transformation. Understanding
and acting upon these interconnections is essential for achieving a just and sustainable food

transition across Europe.

2.4 Connecting food system challenges to the RRI perspective

The European food system faces a constellation of complex and interdependent challenges that

demand not only technological solutions but also new modes of innovation governance?. As

27 7urek, M., Ingram, J., Sanderson Bellamy, A., Goold, C., Lyon, C., Alexander, P., Barnes, A., Daniel, P. B., Breeze,
D.T., Bruce, A., Collins, M.L., Davies, J., Doherty,B., Ensor, J., Franco, C.S., Gatto,A., Hess,T., Lamprinopoulou,C., Liu,
L., Merkle,M., Norton,L., Oliver, T., Ollerton,J., Potts,S., Reed, S.M., Sutcliffe, C. and Withers, J.A.P. (2022). Food
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outlined above, these challenges span environmental, economic, technological, and institutional
domains, from the accelerating impacts of climate change and regional inequalities in
technology uptake, to fragmented governance structures and underperforming funding
mechanisms?. Addressing these issues requires more than conventional policy or sectoral
interventions; it necessitates a shift toward systemic, inclusive, and anticipatory approaches
that engage a broader array of actors and embed societal values within innovation processes.

This is precisely where the framework of RRI offers significant potential.

RRI calls for innovation that is ethically acceptable, socially desirable, and sustainable, achieved
through greater openness, inclusiveness, and reflexivity in research and innovation
ecosystems®. It stresses the importance of engaging citizens, civil society, and
underrepresented groups in defining the goals of innovation, particularly in domains like food,
where outcomes are tightly linked to public health, ecological resilience, and social equity. When
applied to the food sector, RRI offers both a lens to understand existing systemic failures and a

toolkit to foster more legitimate and effective responses®.

The first challenge - fragmented ecosystems - highlights the absence of shared vision and
connectivity among food system actors. Farmers, processors, researchers, policymakers, and
consumers often operate in silos, limiting the collective capacity to scale sustainable
practices®. From an RRI perspective, this fragmentation reflects a lack of inclusive governance
and participatory structures. RRI encourages co-creation processes that bring diverse
stakeholders together from the outset to jointly define problems, set research agendas, and
monitor innovation impacts. In practice, this could mean establishing regional food innovation
platforms that integrate producers and consumers into R&| governance, using participatory
foresight methods to build shared narratives, or supporting living labs to experiment with

localized food solutions.

System Resilience: Concepts, Issues, and Challenges. Annual Review of Environment and Resources (47), 511-534.
https://doi.org/10.1146/annurev-environ-112320-050744

28.Gill, M., Den Boer, A. C. L., Kok, K. P., Cahill, J., Callenius, C., Caron, P., & Broerse, J. E. W.(2018). A systems approach
to research and innovation for food system transformation. https://fit4food2030.eu/eu-think-tank-policy-brief.

28 Tricarico, L., Galimberti, A., Campanaro, A., Magoni, C., & Labra, M. (2020). Experimenting with RRI tools to drive
sustainable agri-food research: The SASS case study from sub-Saharan Africa. Sustainability, 12(3), 827.

%0 Gremmen, B., Blok, V., & Bovenkerk, B. (2019). Responsible innovation for life: five challenges agriculture offers for
responsible innovationin agriculture and food, and the necessity of an ethics of innovation. Journal of Agricultural and
Environmental Ethics, 32(5), 673-679. https://doi.org/10.1007/s10806-019-09808-w

1 De Bernardi, P., & Azucar, D. (2019). Entrepreneurial food ecosystem: Strategic driver to boost resilience and
sustainability. InInnovation in food ecosystems: Entrepreneurship for a sustainable future(pp. 135-159). Cham:
Springer International Publishing.
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The second challenge, referring to inequitable funding mechanisms, points to governance and
access issues that disproportionately affect small-scale actors, cooperatives, and social
enterprises. RRI addresses this through its commitment to equity and responsiveness®.
Embedding RRI into funding design would entail rethinking how food innovation is financed,
ensuring that calls for proposals, eligibility criteria, and evaluation procedures are transparent,
accessible, and aligned with societal needs, not just market potential. Funding programs could
also include requirements or incentives for stakeholder inclusion, societal impact assessment,
or alignment with public values, thereby rebalancing innovation systems in favour of public

interest outcomes.

Multi-level governance fragmentation, the third cross-cutting challenge, resonates closely with
RRI's emphasis on anticipatory and reflexive governance®. Food policy operates across
overlapping levels - local, regional, national, and European, and innovation efforts are often
derailed by misalignments between these scales®. RRI principles encourage greater
transparency and coordination across policy levels, as well as adaptive learning mechanisms
that allow innovation pathways to evolve in response to new evidence or social concerns. For
example, embedding RRI into RIS3 could help regions better align local innovation objectives
with overarching EU strategies like the Green Deal or Farm-to-Fork, while simultaneously

fostering bottom-up experimentation and cross-sectoral dialogue.

The fourth challenge, encompassing uneven technology adoption and limited skills
development, further highlights the need for inclusive and anticipatory R&I systems.
Technological innovation in the food sector (e.g., precision farming, Al-enabled logistics) holds
immense potential but risks deepening territorial and socio-economic divides if not equitably
distributed or meaningfully embraced. Importantly, adoption is not only a matter of access or
capacity but also of motivation and perceivedrelevance, people and communities must see clear
benefits, alignment with their values, and trust in the process. RRI underscores the importance
of responsible technology governance through early stakeholder engagement, ethical
reflection, and capacity-building. This could translate into initiatives that combine digital

infrastructure investments with participatory training schemes for rural communities, or that

2 Agbugba, 1. (2024). Brain Re-Engineering Concept & Reimagination: Strategy for Promoting Ethics, Values &
Inclusivity in Food Chain Security. Journal of family and society research, 3(1), 8-24.

33 Ishtiaque, A., Eakin, H., Vij, S., Chhetri, N., Rahman, F., & Hug, S. (2021). Multilevel governance in climate change
adaptation in Bangladesh: structure, processes, and power dynamics. Regional Environmental Change, 21(3), 75.

% Karlsson, S. 1. (2004). Agricultural pesticides: a multilevel governance challenge. Environment: Science and Policy
for Sustainable Development, 46(4), 22-41.
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ensure technologies are co-developed with farmers and end-users, fostering both trust and

ownership rather than top-down imposition.

Lastly, the challenge of low energy efficiency within food systems points to the need for
integrated, sustainability-oriented innovation®. Here, RRI's principle of environmental
sustainability takes centre stage. Integrating renewable energy into food logistics, reducing
energy-intensive practices, and fostering climate-smart supply chains all require not only
technical solutions but also cultural and behavioural shifts®. RRI can help ensure that such
transitions are both environmentally sound and socially just - by involving communities in
technology choices, assessing long-term ecological impacts, and building trust around

controversial innovations.

Taken together, these five challenges reinforce the view that Europe’s food systems are
embedded in broader societal systems and cannot be transformed through technical innovation
alone. RRI offers a structured approach to ensure that food innovation is anticipatory, inclusive,
and aligned with the public good. By incorporating RRI principles into regional food innovation
strategies, funding frameworks, and governance models, EU regions can better respond to the
multi-dimensional nature of food system transformation, ensuring that innovation not only
solves problems but also reflects the values and priorities of the communities it is meant to

serve.

3. Methodology

This task employs a multi-step, mixed-method approach designed to analyse regional R&l
agendas, S3, and policy priorities related to food systems across the pilot regions. The
methodology combines qualitative and quantitative tools to develop a nuanced understanding
of regional frameworks, knowledge ecosystems, and stakeholder configurations that shape

food system innovation. Figure 1 below presents a schematic overview of the methodological

% Rodriguez-Sinobas, L., Schneider, X., Matendo, S. E., Sanchez-Revuelta, M., and Segovia Cardozo, D. A.(2025) Co-
creating a Water, Energy, Food and Ecosystem (WEFE) transition in irrigated agriculture systems within the Spanish
Duero River Basin, EGU General Assembly 2025, Vienna, Austria, 27 Apr-2 May 2025, EGU25-12866,
https://doi.org/10.5194/eqgusphere-equ25-12866, 2025.

% Clairand, J. -M., Bricefio-Leon, M., Escriva-Escriva, G. and Pantaleo, A. M. (2020) "Review of Energy Efficiency
Technologiesinthe Food Industry: Trends, Barriers, and Opportunities,"in IEEE Access, vol. 8, pp. 48015-48029, 2020,
doi: 10.1109/ACCESS.2020.2979077
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approach applied in this task, illustrating the sequential integration of research phases from

desk analysis to stakeholder engagement and synthesis.

Qualitative analysis- Secondary data

Desk research to map the framework Policy document analysis to identify and examine key regional
conditions governing food systems in strategies and development plans that pertain to food systems
the EU context (S3 strategies and R&l agendas)

Quantitative analysis - Secondary data

Bibliometricanalysis using Scopus data Quantitativeanalysis of EU-funded projects using Kohesio
to understand the state of on-the-field dataset to examined the types of food-related projectsin the
knowledge productionin the pilot regions pilot regions

Qualitative analysis- Primary data

Semi-structuredinterviews to capture information not available through secondary data sources focusing on
regulatory frameworks, stakeholder engagement, innovation ecosystems, funding mechanisms, and
replicability

Figure 1 Schematic overview of the methodological approach applied in this task

The process began with extensive desk research to map the framework conditions governing
food systems in the EU context. This included a detailed literature review to explore strategic
policy priorities, regulatory environments, stakeholder engagement mechanisms, innovation
ecosystem structures, levels of technology adoption, sustainability objectives, skill
development initiatives, and the presence of specialization partnerships or platforms. The goal
was to establish a conceptual baseline and analytical lens through which to assess the regional

policy landscape.

Building on this, the next phase focused on policy document analysis. This involved identifying
and examining key regional strategies and development plans that pertain to food systems, such
as S3 strategies and R&| roadmaps (see Annex A for detailed list). These documents were
subjected to qualitative content analysis to extract information on food system priorities,
specific targets and challenges, and the extent to which food-related objectives are embedded
in broader development strategies. This allowed for a comparative view across regions,
revealing both commonalities and divergences in how food systems are prioritized and

addressed.

Complementing this, a quantitative analysis of EU-funded projects was conducted using data

from the Kohesio dataset, covering the period 2014 to 2020 (see Annex B for detailed
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methodology). This analysis examined the types of projects implemented in the pilot regions in
relation to food systems, their thematic orientation, and their distribution across the three
pillars of EU cohesion policy: smart, social, and green. By comparing implementation trends
across and within regions, the analysis provided insights into the practical realization of policy

agendas and the distribution of investment across different facets of the food system.

To better understand the state of knowledge production in the pilot regions, a bibliometric
analysis of Scopus data was carried out (see Annex C for detailed methodology). This focused
on scientific publications that used the pilot areas as empirical cases and addressed themes
related to food systems. The analysis quantified the research output, examined disciplinary
patterns, and assessed the alignment between academic production and regional policy
concerns. It also enabled the comparison of research activity levels across regions and shed

light on the presence or absence of food-related knowledge hubs.

Finally, the study incorporated semi-structured interviews to capture information not available
through secondary data sources. A set of interview guidelines and assessment templates was
developed®, focusing (among others) on five core themes: regulatory frameworks, stakeholder
engagement, innovation ecosystems, funding mechanisms, and replicability (see Annex D for the
full questionnaire developed by CBS'in collaboration with AUTH for both tasks 1.1and 1.2). These
interviews were conducted by local partners, with three interviews held in each pilot region.
Interviewees were selected based on their knowledge of regional food systems, with a
preference for individuals affiliated with regional authorities, given their strategic insight into
local governance and implementation processes (see Annex D for the list of organizations of
stakeholders). The interviews were conducted between June 2025 and July 2025 and served to
validate and deepen findings from the earlier steps and offered qualitative perspectives on

institutional configurations and policy effectiveness.

57 The interview guidelines and assessment templates were developed together with CBS for Task 1.2, with additional
questions subsequently incorporated by AUTH to ensure comprehensive coverage of Task 1.1.
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4. Analyse policy priorities and challenges in pilot areas

Understanding the transformation potential of regional food ecosystems requires close
alignment with existing R&| agendas, S3, and broader territorial policy priorities. These
frameworks serve as key levers for identifying regional strengths, fostering innovation, and
mobilizing targeted investments in areas of strategic importance, including sustainable food
systems. Across the pilot areas, smart specialisation platforms and regional innovation
roadmaps reflect varying degrees of focus on agri-food systems, environmental sustainability,
digitalization, circular economy, and rural development. This section provides a comparative
analysis of how food-related innovation is embedded within each region’s S3 framework, the
degree of alignment with EU-wide goals such as the Green Deal and Farm-to-Fork Strategy, and
the presence of specific R&l efforts aimed at addressing identified challenges such as energy
efficiency, technology uptake, and governance fragmentation. By unpacking these regional
priorities, the analysis highlights both the enabling factors and barriers in leveraging food

system transformation through place-based innovation policy.

This section presents a detailed analysis of the five pilot regions: North-Eastern Finland,
Thessaly, Castilla-y-Leon, Wielkopolska, and Emilia-Romagna. For each region, we highlight the
key smart specialisation priorities and R&l strategies, while mapping them against the systemic
challenges previously identified: fragmented ecosystems, inequitable funding mechanisms,
multi-level governance fragmentation, uneven technology adoption and limited skills

development and low energy efficiency.

4.1 North-Eastern Finland (Finland)

Priorities and challenges

North-Eastern Finland represents a promising Nordic innovation environment in the agri-food
and bioeconomy domain. The Smart Specialisation Strategy for East and North Finland (ENF)

defines bioeconomy and industrial circular economy, clean technologies, and digitalization as
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its core strategic priorities®. This reflects the region’s strengths in sustainable resource use,

renewable energies, and ICT-driven value chain innovation3¥°.

At the regional level, clusters as a means for implementing specialization partnerships,
particularly the North Savo Agri-Food Cluster, act as engines of specialisation by integrating
SMEs, research institutes, and public actors under an expanded cluster-based innovation
platform model, which is central to implementing RIS3 priorities in ENF“2. Cluster operators
across NUTS 3 regions form coordinated networks that underpin regional smart specialisation

and facilitate aligned agri-food innovation®.

In terms of agri-food and circular bioeconomy value chain, ENF regions showcase strengths in
organic farming, traceable forest and berry value chains, and sustainable food production suited
to Arctic conditions, leveraging exceptionally clean air and water sources*. Finland's 2021-2035
Food Research and Innovation Strategy further embeds resource efficiency, zero-waste, and
climate resilience as foundational missions for the national food system, positioning North-
Eastern Finland as a desirable testbed for sustainable food technologies and value chain
models®®. Recent trends in agrifood tech venture capital funding show that Finland raised S390
million in 2024, securing its position among the top global regions—as evidence of growing

investor confidence and innovation momentum®*®.

Despite these strengths, implementation gaps remain. While bio- and digital innovation
agendas receive policy emphasis, fragmentation between local SMEs, R&D capabilities, and
value chain actors, limits scaling. Regional strategies underscore the need to strengthen
coordination, reduce duplication, and amplify absorptive capacity among local enterprises,

particularly in remote and rural municipalities®’.

8 https://www.lapinliitto.fi/wp-content/uploads/2023/12/1P-Suomi-A%CC %88ES-taitto-
210x210mm_ENG_verkkojulkaisu.pdf

39 https://elmoenf.eu/the-new-joint-smart-specialization-strategy-for-eastern-and-northern-finland-has-been-
released/#:~:text=The %20provinces%200f%20Eastern%20and,collaboration%20within%20the %20large % 20region.

40 https://www.iea.org/policies/17073-east-and-north-finland-in-industrial-transition-smart-specialisation-strategy-2019-2023

4T https://agrifoodclusterns.fi/en/
42 https://www.eastnorth.fi/en/cluster-development/

43 https://agrifoodclusterns.fi/en/purest-and-safest-food-in-the-world-sustainable-food-production-in-east-and-north-finland/

44 hittps://www.eastnorth.fi/en/cluster-development/

45 https://www.vttresearch.com/sites/default/files/2021-03/Food-research-and-innovation-research-for-Finland-2021-2035.pdf

46 https://agfundernews.com/data-dive-can-finland-sustain-2024-funding-levels-and-become-a-true-food-innovation-hub

47 https://www.pohjois-savo.fi/ media/2-aluekehitys-ja-ohjelmatyo/alykas-
erikoistuminen/enf_s3_governance_final_report.pdf
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When it comes to the identified challenges in regional food systems, the analysis highlights a
broad and interconnected set of issues as shown in Table 1. Within the acceleration category,
the persistence of fragmented ecosystems poses a significant barrier to systemic innovation.
Challenges in this area include fostering effective cross-sector collaboration, addressing
demographic decline and generational gaps in farming and food processing, and overcoming
fragmentation in food system research and investment structures. These issues hinder the
development of resilient, innovation-driven food economies that can meet emerging societal

and environmental demands.

In the domain of governance, two critical sub-challenges are identified: funding mechanisms
and multi-level governance collaboration. Regional actors face increasing uncertainty due to
policy shifts that impact agricultural profitability and industry structure. At the same time,
national research funding often lacks alignment with regional food system priorities, creating a
gap between policy ambitions and implementation capacity. Furthermore, the need to enhance
coordination across regional, national, and international levels is evident. Improved access to
strategic networks and funding instruments for regional operators is essential to unlock

collaborative opportunities and scale innovation.

The efficiency category encompasses a range of technology- and sustainability-related
challenges. Interms of technology adoption and skills development, regions must accelerate the
uptake of advanced technologies, including artificial intelligence, and integrate digital expertise
into circular economy models. Key areas of innovation include sustainable food and feed
production from local raw materials and personalized nutrition solutions based on data-driven
insights and alternative proteins. In the area of energy efficiency and climate change, regional
priorities include achieving sustainable resource use, advancing industrial circular economy
competencies, and promoting wellbeing through sustainable service models. Biodiversity
preservationisalso highlighted as a cross-cutting enabler of both ecological health and tourism-

driven rural development.

Table 1Categorization of regional food system challenges across acceleration,
governance, and efficiency domains (North-Eastern Finland)

Challenge Category Challenge Sub-Category Regional Challenges

Fostering cross-sector collaboration for
innovation and growth

Acceleration Fragmented ecosystems - - - -
Addressing the decline and generational gap in

the food processing and farming sectors
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Overcoming fragmentation and funding gaps in
food system research

Funding mechanisms

Adapting to policy changes impacting agricultural
profitability and industry structure

Addressing gaps in national research funding and
alignment with policy priorities

Governance

Multi-level governance
collaboration

Enhancing cross-regional, national, and
international cooperation

Supporting regional operators'access to
networks and funding

development

Efficiency

Leveraging advanced technologies to enhance
business competitiveness and resource
efficiency

Accelerating adoption of artificial intelligence
across all sectors

Technology adoption & skills

Integrating digital expertise with circular
economy models

Developing healthy and sustainable food and feed
from local raw materials

Holistic research on food technology and data-
driven personalized nutrition for sustainable
health: researching nutritional potential and
sustainability of alternative proteins and food
sources

change

Achieving sustainable solutions in energy and
resource use

Energy efficiency & climate

Advancing industrial circular economy
competencies

Promoting sustainable service production for
wellbeing

Preserving natural biodiversity as a foundation for
tourism

Source: Authors’elaboration.

Funded projects through EU Cohesion Policy

Northern-Eastern Finland appears to spend less for food industry projects compared to the

other regions. Most of the expenditures are allocated towards addressing smarter policy

objectives, aiming to enhance growth and modernization through knowledge, innovation and

technical expertise (Figure 2). Food industry projects seem to mainly prioritize project

development and creating new products while also addressing sustainability concerns through

low carbon emissions and circular economy practices(Table 2). This indicates that people in the

food industry demonstrate innovative thinking with an emphasis in creating high-quality, natural

products and helping businesses grow by helping them expand into foreign markets.
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Deflated Total Eligible Expenditure amount per 1000 Inhabitants for All Policy Objectives
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Figure 2 Deflated total eligible expenditure amount per 1000 inhabitants for all Policy Objectives
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There is also a strong interest in improving the quality and safety of products, which indicates

that public health might be a key issue in the region. In addition, the strong appearance of

keywords like ‘Tourism’ and ‘Services’ in the analysis underlines that food can be seen as an

opportunity to enhance the tourism industry in the region, by promoting local businesses and

attracting food enthusiasts from all over the world.

Table 2 Kohesio dataset analysis - Implemented projects 2014-2020 (North-Eastern

Finland)
Pilot ‘ Policy Objective
Northern and Eastern Finland, Smarter Europe
Finland

Most frequent bigrams

Product Development
Circular Economy
Low Carbon

Natural Products
Raw Materials

Local Food
Wellbeing
Development Project
Innovation Hub
Carbon Emissions

Greener, Carbon-free Europe

Low Carbon
Carbon Footprint
Food Chain
Eco Human
Energy Efficient

Social Europe

Young People
Social Inclusion
Labor Market
Social Health
Natural Resources

Source: Authors’elaboration.
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Green and social projects are also very important in the region, contributing to a smarter food
system. Greener policies aim to make the food industry become more sustainable with a focus
on achieving low carbon emissions and energy efficiency. On the other hand, social policies aim
to address challenges already mentioned in the smarter policy objectives such as human health,
project development and promoting natural resources by making the food industry more
inclusive, skilled and healthy. This will lead to more employment opportunities and inclusion
within the community, with a higher number of people contributing to the economy. According
toastudy conducted by the Natural Resources Institute of Finland (2024)*¢, the country imported
around €6.9 billion worth of agricultural products and foodstuffs in 2024, while exports reached
only €2.2 billion, proving that there is a significant trade imbalance and a strong reliance on food
imports. This aligns with our analysis, which suggests that the region is aiming to reduce its
reliance on food imports by developing new products, enhancing local production, and

supporting local businesses.

The use of Microcrystalline Cellulose in food products, which seems to be very common in
Northern-Eastern Finland is a perfect example of how the region focuses on implementing
smarter, sustainable and innovative practices in the food industry. Derived from local plants,
MCC supports the use of local, organic resources, which helps reduce reliance on imports and
chemicals to improve the texture of foods. This ensures that food is healthier, produced locally,

supporting the principles of sustainability and circular economy.

Field research and knowledge production

In the region of Northern-Eastern Finland, research largely focuses on dietary intakes, health
and disease prevention, especially among vulnerable populations like older adults. There is a
specific interest in the Nordic diet, with research aiming to assess how local foods, alcohol
consumption and traditional eating habits affect chronic diseases, such as cardiovascular

diseases, diabetes and obesity“*%%®', According to the Finnish Institute of Health and Welfare®?

“8 https://www.luke.fi/en/statistics/foreign-trade-in-agrifood-products/foreign-trade-of-agricultural-products-
and-foodstuffs-2023-preliminary

“9 paatero, J., & Salminen-Paatero, S. (2020). Transfer of transuranium elements along the food chain lichen-
reindeer-man-A review of investigations in Finnish Lapland. Journal of Environmental Radioactivity, 212, 106126.

80 Koivuniemi, E., Nuutinen, 0., Riskumaki, M., Vahlberg, T., & Laitinen, K.(2021). Development of a stand-alone index
for the assessment of diet quality in elementary school-aged children. Public Health Nutrition, 24(17), 5629-5640.

5 Zagkos, L., Drenos, F., Emmett, P., Blakemore, A. |., Nordstrém, T., Hurtig, T., ... & Dovey, T. M. (2023). Associations
of adolescents’diet and meal patterns with school performance inthe Northern Finland Birth Cohort 1986: A Mendelian
randomisation study. Appetite, 190, 107036.

52 https://thl.fi/en/topics/chronic-diseases/general-information-about-chronic-diseases-affecting-public-health
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cardiovascular diseases and obesity are some of the leading causes of death in Finland, with
poor diets and excessive alcohol consumption being the main risk factors. In Northern-Eastern
Finland, where aging population is a main demographic concern as shown in the preliminary
population statistics of 2025 from Statistics Finland®, age-related health risks need to be

addressed with researchers studying food patterns that can keep people healthy.

In Northern-Eastern Finland, research seems to be data-driven, with scientists relying on large
population datasets, especially from vulnerable groups like older men and women, to model the
effects of certain eating habits and their risks of various diseases® . They often use health
records and data from population studies to find patterns and use statistical methods and
modelling techniques to understand which foods and dietary habits are associated with higher
risks of heart diseases. This data-driven approach helps researchersrecommend better dietary

choices to those at risk®28.

Interviews'insights

The validated insights gathered from three regional interviews in North-Eastern Finland paint a
complex and evolving picture of food system transformation (Table 3). This discussion reflects
on those findings by examining areas of convergence, divergence, and opportunity across key
dimensions, offering a nuanced understanding of how regional actors navigate innovation under

structural, political and economic constraints.

All three interviewees emphasize the strategic urgency of strengthening the regional food
system. Despite differing institutional perspectives, there is broad alignment around
bioeconomy, local processing, and diversification as regional imperatives. The presence of
established food companies like Feelia (Interview 1), alongside regional narratives such as Oulu
2026 (Interview 2), and the way for self-sufficiency (Interview 3), illustrate a strong momentum
toward embedding food innovation in wider regional development goals. What varies, however,

is the degree to which these priorities are formalized into strategy and practice. While some

53 https://pxdata.stat.fi/PxWeb/pxweb/en/StatFin/StatFin__vamuu/statfin_vamuu_pxt_11lj.px/

% De Mello, V. D. F., Schwab, U., Kolehmainen, M., Koenig, W., Siloaho, M., Poutanen, K., ... & Uusitupa, M. (2011). A diet
high in fatty fish, bilberries and wholegrain products improves markers of endothelial function and inflammation in
individuals with impaired glucose metabolism in a randomised controlled trial: the Sysdimet study. Diabetologia,
54(11), 2755-2767.

5 Nettleton, J. A., Lovegrove, J. A., Mensink, R. P., & Schwab, U. (20186). Dietary fatty acids: is it time to change the
recommendations?. Annals of Nutrition and Metabolism, 68(4), 249-257.

% Rasanen, L., Laitinen, S., Stirkkinen, R., Kimppa, S., Viikari, J., Uhari, M., ... & Akerblom, H. K. (1991). Composition of
the diet of young Finns in 1986. Annals of medicine, 23(1), 73-80.
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initiatives are clearly structured within Research, Development and Innovation (RDI)
frameworks, others reflect emergent, issue-driven agendas lacking comprehensive

coordination.

Across all three interviews, regulatory frameworks are consistently described as a barrier
rather than an enabler of innovation. This is a critical finding. Stakeholders identify excessive
bureaucracy, inflexible funding instruments, and overly restrictive national interpretations of EU
regulations as major constraints. Specifically, the Annex I/1l classification system and state aid
rules are seen as outdated and ill-suited to the realities of rural, cross-sectoral value chains.
Moreover, revenue-generation limits and rigid project structures are viewed as incompatible
with experimentation, particularly problematic for smaller enterprises. These insights suggest
a pressing need to align innovation policy with the realities of regional development and
entrepreneurship, moving away from compliance-driven models toward outcome-oriented

flexibility.

A shared strength across interviews is the extensive engagement of local and regional
stakeholders. All three accounts describe vibrant collaboration among municipalities, SMEs, RDI
institutions (such as Centria UAS and the University of Oulu), NGOs, and farmer groups. The
interviews suggest that North-Eastern Finland’s innovation system is not constrained by a lack
of actor diversity, but by coordination capacity and continuity. For example, while Interview 1
highlights successful collaboration between municipal authorities and driver companies,
Interview 2 laments the absence of dedicated coordination projects during the current funding
period. Interview 3, by contrast, stresses the value of multi-level and cross-sector ecosystems
but emphasizes that collaboration must remain voluntary and need-driven. These insights point
to a critical need for dedicated facilitation structures and sustained support for partnership-

building.

Innovation in the region is project-driven and highly dependent on public funding, particularly
EU structural funds. All three interviews reflect strong reliance on development projects to trial
new technologies, support diversification (e.g., specialty crops, bioenergy), and build
collaborative capacity. The role of regional authorities and development organizations in
convening actors and securing funding is central to this ecosystem. However, innovation
infrastructure remains underdeveloped relative to more industrialized regions. Interview 3, for
example, points to the region’s peripheral status and the limitations of relying solely on RDI

without broader market access. The effectiveness of ecosystem-building is thus closely tied to
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the availability and continuity of funding, the administrative flexibility of programs, and the

alignment between regional needs and national frameworks.

All interviewees express concern about the future of EU structural funding, despite
acknowledging its current effectiveness. Interviews highlight the gap between regional
innovation potential and private investment, due to risk aversion in banking and limited access
to blended finance models. Rigid procurement laws and overly centralized funding governance
are additional barriers. While Interview 1 calls for better communication of available funding
instruments, Interview 2 advocates for greater flexibility, especially in combining business
development and investment support. Interview 3 echoes this concern, suggesting that
bureaucracy undermines innovation by limiting responsiveness. These concerns indicate a
shared need for simplified, context-sensitive financial instruments that promote

experimentation, SME participation, and long-term planning.

Technological adoption is generally not perceived as a major obstacle. Stakeholders agree that
top-performing companies in the region are engaging with advanced technologies and
international networks. However, integration of such technologies into the broader ecosystem,
particularlyamong small farms and rural SMEs, remains uneven. There is a clear need for support
systems that facilitate not just access to technology, but also capacity-building and digital
literacy at scale. In parallel, all three interviews underscore the shortage of skilled labor, the lack
of food-sector-specific education, and demographic decline as persistent challenges.
Educational institutions are described as supportive, but distant, both geographically and

strategically, from regional food system needs.

Sustainability, replicability, and specialisation: Environmental values are deeply embedded in
theregional identity but underleveraged in terms of branding and market positioning. While local
food safety, clean production, and climate adaptation are praised, their potential to differentiate
regional products in competitive markets remains largely untapped. Peer-learning models,
especially in specialty crop projects and Reko networks, are cited as effective for building
replicable innovation pathways. However, these models often remain isolated and under-
supported. Participation in EU platforms such as ERIAF and S3P is evident (Interview 3) but lacks

visibility and coordinated promotion.

Table 3 Interview insights (North-Eastern Finland)

Dimension Interview 1 Interview 2 Interview 3
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Focus on bioeconomy,
food-tech integration,

Emphasis on value chain
integration, local

Strong emphasis on food
system recognition post-
Ukraine crisis; rising focus

Strategic and specialty crop processing, and diversified . .
. . e . on regional self-sufficiency,
Priorities diversification; strong production; Oulu 2026 ]
. . . local processing, and
link to local driver serves as a driver for food . L
L . . integration into broader RDI
companies like Feelia. sector collaboration.
agendas.
Strict national food Challenges stem fromrigid | Bureaucracy from national
safety standards: EU fund structures (Annex | | interpretation of EU rules
complex coordination boundaries); policy limits innovation flexibility;
Regulatory between EU and national | instruments like CAP and fragmentation in policy
Frameworks regulations; Green Deal are impactful implementation;

overregulation
discourages small food
entrepreneurs.

but unevenly balanced
between environmental
and livelihood priorities.

overregulation of revenue
generation and intellectual
property cited.

Stakeholder

Broad engagement
across public
(municipalities), private
(SMEs, driver

Strong coordination by ELY
Centres; stakeholder-
informed programming;

Collaboration anchored in
public RDI networks,
municipalities, and
S3/ERIAF platforms;

Engagement companies), academia . . . . ) L
. . - cooperation with ProAgria, | regional council facilitates
Strategies (Centria UAS), and civil ) . ]
. . universities, and forest multi-stakeholder
society; emphasis on . . S .
agencies seen as essential. | coordination without
trust-based, concrete ) . . .
. dictating direction.
collaboration.
. . . Innovation supported
Regional innovation .
. through regional Ecosystem-based
anchored in cross-sector S .
. \ coordination, open data collaboration promoted
. projects(e.qg., specialty . . .
Existing . use, and collaboration with | across sectoral boundaries;
i crops, drones, biogas); R
Innovation . . research institutions; small | support for RDI
local partnerships with .
Ecosystems . . number of actors environments seen as key
higher education .
N\ encourages proactive, tolong-term food system
institutions; Cluster .
. challenge-driven development.
model mentioned. .
programming.
Public funding essential; . .
EU structural funds . ) g Structural funding remains
. . . issues include fragmented . .
critical; national funding . - vital but subject to future
. financial instruments, . .
restricted; concernsover | . | . . cuts; public mechanisms
. . limited private capital, and . ) .
Funding future programming; effective but private capital
L procurement law . N
current tools sufficient is scarce; funding rigidity
. . challenges; need for more .
but reliant on motivated . and complexity noted as
flexible and guarantee- . .
local actors. . persistent barriers.
based mechanisms.
Active support for Technology diffusionled by | Technological adoption is
Technology applying existing top firms; regional support | not seen as a major
Adoption technologies(e.g., Al, for broadband and digital challenge; region benefits

drones); limited internal

tools; lack of success with

from top-down diffusion of
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R&D but strongin
facilitation and adoption;
challenges in rural digital
readiness.

farmer groups and
producer organizations.

innovation via strong firms
and international
cooperation.

Sustainability
and
Environmental

Bioeconomy and circular
economy promoted via
projects(biogas,
specialty crops); growing
renewable energy
initiatives; food waste

Broad emphasis on local
food, processing,
sustainable sourcing, and
preserving rural
production; underutilized

Environmental values
embedded in regional
ethos; clean food, local
resilience, and climate
adaptation noted as

Aspects . . circular economy and emerging narratives; food
reduction and climate- L .
. . limited SME market access | system branding
resilience strategies . . .
. remain key barriers. underexploited.
emerging.
Labour shortages:
limited access to food- Skilled workforce remains Educational levels are
specific education; a strength, but specific strong but traditional
SKill reliance on digital expertise gaps and mindsets and demographic

Development

learning; strong
vocational partnership
with Centria UAS; need
for local upskilling; peer
learning in the field

declining educational
attainment noted; need for
targeted skill development
and retraining incentives.

aging challenge workforce
renewal; migrant labor
remains essential; more
upskilling needed.

Replicability

Peer learning models
(e.g., farmers in specialty
crops project) show
promise for replication;
emerging local storage
solutions support
ecosystem scaling.

Imitative learning and
peer-based innovation
models observed; potential
for scaling through
replication of local
processing and farmer-led
initiatives.

Mixed innovation culture;
good practices exist but are
oftenisolated; regional
branding and peer models
underused; Reko and Arctic
Food Lab show replicability
potential.

Specialisation
Partnerships
and Platforms

Collaboration with
Centria UAS and Feelia
shows potential; no
formal inclusion in JRC
S3P observed; emphasis
on applied, cross-sector
project platforms.

Ongoing partnerships with
universities, NGOs, and
development companies;
Oulu 2026 initiative seen as
catalyst for food system
ecosystem building; no
formal EU platform
involvement noted.

Participation in ERIAF,
Traceability and Big Data,
and High Tech Farming
platforms; strong
involvement in
regional/national thematic
networks despite limited
visibility.

Source: Authors’elaboration.

Insights regarding the integration of RRI principles

Based on the validated interviews conducted in North-Eastern Finland, the integration of RRI

principles is partial but emerging, with varying levels of depth and formality across the six core

dimensions: public engagement, ethics, gender equality, open access, governance, and science
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education. While RRI is not explicitly referenced in regional policy language, many of its

foundational values are embedded in local practices and innovation logic.

Public engagement is a notable strength in the region. Stakeholder collaboration spans
municipalities, SMEs, research institutions (e.g., Centria UAS), civil society, and development
agencies. Participationis generally described asinclusive and trust-based, with a preference for
voluntary and concrete collaboration. Coordination bodies such as ELY Centres and the regional
council enable bottom-up input, while thematic projects often incorporate local producers and
user groups. However, the absence of formalized co-creation processes or permanent
participatory structures limits the depth and continuity of engagement, particularly between

programming periods.

Ethical considerations are evident in the region's strong focus on food safety, climate
resilience, clean production, and wellbeing. Local food systems are framed not just in economic
terms but as enablers of public health, environmental responsibility, and cultural identity.
Concerns about overregulation, especially in relation to value generation and intellectual
property, highlight ongoing tensions between compliance-driven systems and ethically
grounded innovation. There is also a clear desire to preserve traditional knowledge and rural
livelihoods, signaling sensitivity to ethical dimensions such as intergenerational equity and

socio-economic justice.

Gender equality is not addressed explicitly in the interviews, which suggests that it is either
underprioritized or integrated in less formalized ways. There is limited discussion of gender-
specific programming, participation disparities, or targeted support for women in agri-food
innovation. This presents a clear gap in the application of RRI principles, especially in rural and

technical sectors where gender disparities are often persistent and underexamined.

Elements of open access are reflected in the region’s commitment to transparent data sharing
and knowledge dissemination. Interviewees mention peer learning, regional report publication,
and open data platforms as mechanisms to facilitate learning and replication. Initiatives such as
Reko food networks and Arctic Food Lab illustrate decentralized and open models for sharing
practices and branding. However, the potential for open science to feed directly into innovation
policy remains underdeveloped. Formal policies or mandates supporting open access to

research outputs, methodologies, or datasets were not described.
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The regional governance model is marked by flexibility, subsidiarity, and multi-level
coordination. Governance structures are shaped by voluntary participation and horizontal
cooperation, often facilitated by regional actors like municipalities, development companies,
and university partnerships. While the region does not participate formally in many EU-wide RRI
frameworks, it engages actively in networks such as ERIAF and S3P (e.q., Traceability, Big Data,
High Tech Farming). Still, some gaps in coordination and continuity are reported—particularly
when funding cycles shift, or policy agendas become misaligned. Overall, governance practices
are inclusive and actor-driven but could benefit from clearer institutional mechanisms for long-

term RRI alignment.

Science education, training, and capacity-building are areas of both strength and vulnerability.
The region benefits from institutions like Centria UAS and active RDI environments, but rural
labor shortages, aging populations, and limited access to sector-specific education pose
ongoing challenges. Interviewees note the need for stronger links between training and practice,
especially in digital agriculture, processing technologies, and climate-smart systems.
Educational formats such as vocational learning, digital modules, and peer-based farmer
training are used, but not always scaled or aligned with broader innovation strategies.
Importantly, there is no evidence of targeted RRI-oriented education or formal inclusion of

science education in food policy initiatives.
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4.2 Thessaly (Greece)

Priorities and challenges

Thessaly, which is often regarded as the “breadbasket” of Greece, is strategically pivotal in the
agri-food sector, housing major crop and livestock production infrastructure® 8, Its regional
RIS3 prioritizes agri-food development, emphasizing quality-labelled products (PDO/PGI/TSG),

digital innovation, and sustainable value chain enhancement®®808!,

Thessaly's RIS3 places certification-driven branding atits core. The region has launched support
actions for PDO/PGI/TSG labels in dairy, meat, fruits, olives, and wine, targeting local SME
competitiveness and market visibility, ofteninline with interregional learning practices adopted

from Catalonia and others Interreqg Europe. Although formal JRC platform membership is not

documented, thematic alignment with Agri-Food and Digital Innovation priorities is evident

through participation in quality schemes and traceability pilot initiatives.

Furthermore, inlate 2024 Thessaly inaugurated its European Digital Innovation Hub in Agri-Food
("DigiAgriFood”), hosted by the University of Thessaly®. This hub fosters the digital and green
transformation of the regional agri-food chain by mobilizing scientific expertise and delivering
digital tools directly to farmers and SMEs—a strong signal of ambitions at the science-to-market
interface. Thessaly's agri-food cluster is-also connected to tourism, circular cultural economy,

and regional branding strategies, providing synergies across sectors.

When it comes to the identified challenges in regional agri-food systems for Thessaly, Table 4
outlines a set of multifaceted issues. In terms of acceleration, challengesrelated to fragmented
ecosystems are particularly evident. These include the persistent science-to-market gap in
traditional sectors such as beekeeping, weak vertical integration in agri-food value chains, and

limited use of geographical identity through certification schemes. Additionally, sustainable

57 https://www.komninos.eu/wp-content/uploads/2014/01/RIS3-review-report-Thessaly-final-edited-2012.pdf

% https://espa2014-2020.thessalia-espa.qr/images/files/2014-
2020/nomothesia/keimena/RIS3_Report_final_Feb2013.pdf

5 https://projects2014-2020.interregeurope.eu/fileadmin/user_upload/tx_tevprojects/library/file_1657196317.pdf

80 https://www.clustercollaboration.eu/sites/default/files/2023-country-
factsheets/ECCPfactsheet_Greece_2023_Final.pdf

8 https://agribusinessforum.org/abf-2025/thessaly/

82 https://www.clustercollaboration.eu/sites/default/files/2023-country-
factsheets/ECCPfactsheet_Greece_2023_Final.pdf
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coastal resource management remains underdeveloped, affecting long-term livelihood

strategiesin vulnerable areas.

In terms of governance, two major sub-challenges stand out: funding mechanisms and multi-
level governance. On one hand, agri-food SMEs face limited access to tailored financial tools
such as innovation vouchers, demonstration projects, or collaborative networks. On the other
hand, strategic investment in research and innovation remains insufficient, limiting the sector's
long-term competitiveness. Meanwhile, regulatory burdens, including bureaucratic and
compliance costs, continue to inhibit business growth. At a broader level, ensuring food security

and regional preparedness for risk events remains an outstanding governance priority.

The technology adoption and skills development category captures a dense cluster of
challenges. These range from low engagement of agri-food firms in digitalization initiatives
(such as those under Greece's EPANEK programme), to gaps in local training services and
advisory systems for crop and livestock management. Furthermore, digital skills shortages,
weak mobilization of research hubs for applied innovation, and insufficient support for yield
optimization and certified product competitiveness all highlight the need for more structured

and inclusive R&I support mechanisms.

Finally, under energy efficiency and climate change, the region faces growing pressure to
address agricultural plastic waste, enhance climate resilience in the primary sector, and
mainstream circular economy principles across the value chain. Additional challenges include
balancing land use between agricultural production and renewable energy installations, critical
for avoiding unintended impacts on food security, and scaling up renewable energy adoption

within agri-food enterprises.

Table 4 Categorization of regional food system challenges across acceleration,
governance, and efficiency domains (Thessaly)

Challenge Challenge Sub-

Category Category Regional Challenges

Bridging the science-to-market gap in beekeeping and
traditional sectors

Strengthening coastal resource management for livelihood

Fragmented sustainability

Acceleration
ecosystems

Leveraging geographical identity through agri-food
certification

Weak vertical integration in agri-food value chains
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Funding mechanisms

Governance

Funding and activating innovation tools for agri-food SMES
(innovation coupons, demonstration projects, collaborative
clusters/networks)

Insufficient investment in agri-food research and innovation

Multi-level governance

Ensuring food security and risk preparedness

Bureaucratic and compliance costs hindering agri-food
business growth

Technology adoption &
skills development

Acceleration

Mobilizing local research hubs for applied innovation

Closing the digital skills gap in the agri-food workforce

Accelerating digital transformation in the food industry (also
relevant to acceleration - fragmented ecosystems)

Boosting agri-food innovation for global competitiveness

Improving yield efficiency in crop and livestock systems

Weak participation of agri-food firms in digitalization
initiatives under EPANEK

Strengthening advisory and training services for crop and
livestock management in primary production

Struggling to compete in high-quality & certified food markets

Energy efficiency &
climate change

Addressing gaps in agricultural plastic waste management

Enhancing climate resilience of the primary sector in the food
industry

Mainstreaming sustainability and circular economy principles
across the agri-food value chain

Balancing land use between agriculture and renewable energy
to avoid food security and food shortage crises

Scaling renewable energy use in the agri-food

Source: Authors’elaboration.

Funded projects through EU Cohesion Policy

Thessaly stands out as the pilot region with the most expenditure for food industry projects.

Although most would expect Thessaly to allocate its expenditures towards large infrastructure

and high-tech projects, the region chooses to focus on addressing social challenges (Figure 3).

Projects are mostly cantered around business development and upskilling, aiming to help people

start new businesses and upgrade their skills through training programs.
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Deflated Total Eligible Expenditure amount per 1000 Inhabitants for All Policy Objectives
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Deflated Total Eligible Expenditure amount per 1000 Inhabitants (£} & Social Eurape

Figure 3 Deflated total eligible expenditure amount per 1000 inhabitants for all Policy Objectives
(Thessaly)

Nutrition is another key topic related to Thessaly's social objectives(Table 5). The region invests
its expenditure to set up places where professionals can offer diet advice and people can consult
with them on how to eat better. Consultants don't just provide information to people, but they
also set up dedicated dietary services and offer weight control programs. Thessaly also funds
veterinary services, likely to support clinics and animal health programs that contribute to better
food safety. Overall, these approaches ensure that people have access to healthy food,

specialized programs and community-based services that support healthy dieting.

Table 5 Kohesio dataset analysis - Implemented projects 2014-2020 (Thessaly)

Policy Objective Most frequent bigrams

Thessaly, Greece Smarter Europe High Nutritional
Production Multiplication
New Products

Local Economy

Quality Services

Raw Materials

Food Safety
Communication Policy
Tourism Product

Greener, Carbon-free Europe -

Social Europe Business Plan
Knowledge Skills
Services Provide
Nutritional Function
Weight Control
Veterinary Services
Training Programmes
Veterinary Clinic
Diabetes Mellitus

Source: Authors’elaboration.

39



VISION
4F00D

A smaller share of expenditure is dedicated to smarter objectives where the key focus is to
improve food production, strengthen local economies and support entrepreneurship to help
start-up companies grow and be more competitive in the market. Tourism seems to be heavily
linked with the food industry, enabling local producers to promote their products through local-
based food experiences, which attract visitors and strengthen the economy. The frequent
appearance of unique keywords like fish’ shows that the region is also investing in aquaculture
and technology for modern fish farms, indicating that Thessaly sees fish as an important part of
smarter food production. The frequent appearance of keywords related to water indicates that
they could also be investing in technology for water management which could be a serious issue
due to the region’s dry soil and hot weather, which makes it difficult to grow crops and maintain

healthy soil.

Field research and knowledge production

Researchers in Thessaly mainly focus on addressing water and soil management issues. There
seems to be astronginterest in agricultural practices, organic farming, and the environment®®,
Common topics are also cantered around human health and food safety, including the effects of
different chemicals in foods®. Some studies seem to address how the environment and climate
change affects food production, while others explore how smart technologies can help monitor

water usage and soil maintenance®®®’.

In regions like Thessaly where temperatures are high, soil preservation is one of the most
common obstacles in farming, with research aiming to address this issue. Studies explore the

use of smart technologies such as satellite images and vegetation indices to optimize irrigation

85 Malissiova, E., Tsakalof, A., Arvanitoyannis, |. S., Katsafliaka, A., Katsioulis, A., Tserkezou, P., ... &
Hadjichristodoulou, C.(2013). Monitoring Aflatoxin M1levels in ewe's and goat's milk in Thessaly, Greece; potential risk
factors under organic and conventional production schemes. Food Control, 34(1), 241-248.

8 Gortzi, 0., Malissiova, E., Katsoulis, K., Alibade, A., Liappis, D., Lalas, S., & Graikou, K. (2022). Comparative Analysis
of fatty acid profile and fat-soluble vitamin content in sheep and goat milk of organic and conventional origin. Applied
Sciences, 12(6), 2809.

85 Malissiova, E., Soultani, G., Kogia, P., Koureas, M., & Hadjichristodoulou, C. (2022). Analysis of 20 year data for the
assessment of dietary exposure to chemical contaminants in the region of Thessaly, Greece. Food Control, 136,
108838.

86 Dagla, A., Louka, P., Efstathiou, Y., Kalatzis, N., Protonotarios, V., & Argyridis, A. (2024). Smart farming to support
agricultural crop damage assessment: interweaving Earth Observation and loT data. In Remote Sensing in Precision
Agriculture (pp. 347-366). Academic Press.

67 Papanastasiou, D. K., Keppas, S., Melas, D., & Katsoulas, N.(2023). Estimation of crops future Irrigation Water needs
in a Mediterranean Plain. Sustainability, 15(21), 15548.
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systems by monitoring crop evapotranspiration and predicting water needs®®%, This signals an
interestintheintegration of IoT technologiesin agriculture, aiming to enhance more sustainable

and efficient farming practices.

Interviews'insights

The region of Thessaly represents a paradigmatic case of a traditional agri-food economy
seeking to modernise under the pressures of climate change, economic restructuring, and
evolving EU policy agendas. Drawing on interview-based insights and analysis of smart
specialisation documentation, this discussion unpacks Thessaly's regional innovation dynamics
across eleven core dimensions, identifying systemic bottlenecks, emerging enablers, and

potential policy pathways for future food system transformation.

Strategic priorities in Thessaly revolve around strengthening agri-food value chains through
modernisation, innovation, and environmental sustainability. Specific objectives include
promoting climate-resilient agriculture, water-saving technologies, high-value agri-products
(such as functional and branded foods), and circular production models. These priorities reflect
a growing alignment with RIS3 and Green Deal objectives but remain only partially embedded in
coordinated regional strategies. Stakeholders emphasise that innovation must be closely tied to
the economic viability of primary producers and regional SMEs to avoid the marginalisation of

rural actors.

However, progress on strategic goals is constrained by regulatory frameworks that are
perceived as rigid, fragmented, and top-down. Several interviewees note that national-level
regulation rarely considers regional conditions or capacities, leading to mismatched incentives
and compliance burdens. For example, licensing and subsidy systems related to agri-
environmental schemes and rural innovation are often administratively heavy and slow-moving,
discouraging experimentation and uptake by farmers and local businesses. Additionally, the
decentralised implementation of European programmes lacks flexibility, leaving regional

agencies unable to adapt strategies to shifting ecological or market conditions.

Despite these barriers, Thessaly exhibits encouraging developments in stakeholder

engagement. The University of Thessaly plays a pivotal role in convening actors and supporting

88 Malamataris, D., Chatzi, A., Babakos, K., Pisinaras, V., Hatzigiannakis, E., Willaarts, B. A., ... & Panagopoulos, A.
(2023). A participatory approach to exploring Nexus challenges: a case study on the Pinios River basin,
Greece. Water, 15(22), 3949.
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co-designed pilot projects. Farmers’ cooperatives, chambers of commerce, and regional
development agencies are increasingly engaged in smart specialisation planning, particularly
around agri-food traceability, soil health, and irrigation efficiency. Stakeholders stress that
while participation in RIS3 has improved, deeper structural engagement is needed, especially

from less-organised rural stakeholders.

The region’s innovation ecosystem is still in the making. Innovation capacities are concentrated
in university laboratories and urban agri-tech firms, while the rural diffusion of innovation
remains limited. Fragmentation of research, pilot implementation, and market uptake hinders
the development of a fully functional innovation system. Many promising practices—such as Al-
driven irrigation, supply chain traceability tools, and smart logistics—are currently confined to

isolated projects without the institutional scaffolding to scale or replicate them.

Funding challenges persist across all levels. While Thessaly has access to EU structural funds,
Horizon Europe, and national funding schemes, several stakeholders highlight a chronic
underutilisation of these instruments. Bureaucratic complexity, lack of intermediation, and
weak co-investment capacities among SMEs have led to low absorption rates. Small agri-food
actors in particular struggle to meet eligibility criteria or mobilise the necessary technical and

administrative resources to apply for support.

On the technology adoption front, Thessaly demonstrates a cautious optimism. Pilot projectsiin
precision agriculture, Al for water management, and digital traceability show that the potential
for tech-driven transformation exists. However, uptake remains uneven due to infrastructure
limitations(e.qg., connectivity gapsin rural areas), digital illiteracy among farmers, and an overall
lack of integrative support for technology deployment at scale. Public-private partnerships and
the use of demonstration zones have been identified as potential ways to overcome these

obstacles.

Environmental sustainability is embedded across Thessaly's innovation narrative. Interviewees
point to region-specific strategies targeting soil restoration, water conservation, biodiversity
protection, and the branding of local ecosystems as food assets. Yet, these sustainability
efforts remain vulnerable to the same implementation gaps that affect other innovation
dimensions. Sustainability is often framed as a risk-driven agenda (e.g., drought and land

degradation)rather than an integrated innovation opportunity.
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Skills development remains a key bottleneck, particularly in terms of aligning educational
pathways with innovation needs inrural sectors. Universities and vocational education providers
in Thessaly have launched new programmes in sustainable farming, food safety, and agri-digital
systems, but uptake remains modest. More importantly, the ability to retain skilled individuals in
the region is challenged by the economic precarity of the agri-food sector. Interviewees
emphasise the importance of linking skills policies to tangible economic opportunities within

value-added chains to avoid further out-migration.

In terms of replicability, the region has shown several good practices, such as smart irrigation
pilots and cooperative-driven food branding but lacks the systemic capacity to scale these
examples across sectors or territories. Weak horizontal coordination between municipalities,
institutions, and business support organisations prevents the transition from experimentation

to structural transformation.

Thessaly is formally engaged in S3 partnerships and platforms, particularly those related to
Agri-food. However, interviewees suggest that the region's involvement is often passive or
reactive, and more proactive interregional cooperation is needed to leverage external expertise
and funding. Structured participation in cross-border living labs, twinning schemes, and EU
demonstration projects could help Thessaly amplify its learning and innovation capacity.

Table 6 Interview insights (Thessaly)

Dimension ‘ Interview 1 ‘ Interview 2 Interview 3
Emphasis on
strengthening the agri- Priorities include agri- Strategic priorities include
food sector through food resilience, the modernisation of agri-
Strategic circular economy, climate | innovationin processing food supply chains, water-
Priorities resilience, and digital and logistics, sustainable efficient agriculture, and
innovation; strategic irrigation, and agri- the promotion of functional
focus onregional value environmental practices foods and biodiversity-
chains and sustainable under the RIS3 strategy. based value chains.

primary production.

Administrative . )
National-level regulations

fragmentation and Lack of coherence . i
. . . often fail to consider
reqgulatory inertia at the between national and .
. . . regional needs;
national level hinder regional requlatory levels; L
Requlatory . . . . overcentralisation and
innovation; regional frequent changesin . .
Frameworks . administrative delays
initiatives often frameworks create S .
. . inhibit policy
constrained by lack of uncertainty for long-term .
L . ) . . responsiveness and
coordination with central innovation planning. . .
innovation rollout.
governance.
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Stakeholder

Strong engagement from
universities,
municipalities,
cooperatives, and

Strong university and
cooperative engagement;
local municipalities and

Stakeholders such as the
University of Thessaly,
regional development
agencies, farmers'

Engagement research centres; . . .
9ag . . . SMEs involved in S3 cooperatives, and
Strategies participatory planning ] .
consultations and pilot chambers of commerce are
processes supported by roject co-creation active in RIS3 governance
the RIS3 platformand EU | P~ ' 1 hiso gover
) and project co-design.
projects.
Innovation ecosystem .
. . . Innovation ecosystem
built around university Research centres and .
. . . . supported by regional labs,
L research units, innovation hubs exist but . .
Existing . smart agriculture pilot
i technology parks, agro- are concentrated in urban .
Innovation . . . zones, and cooperative
clusters, and pilot cores; rural innovation
Ecosystems . . . . . . networks; however,
projects; still emerging diffusion remains a . .
. fragmentation persists
and fragmented in rural challenge. .
outside urban centres.
areas.
Access to EU and national | Funding via ERDF and Although several EU and
funding exists but is national schemes is national instruments are
uneven and present but underutilised; | available, administrative
Funding administratively complex; | complexadministrative burden and low absorption
limited private investment | procedures and low capacity of rural SMEs
in R&l due to financial risk | private co-investment remain key funding
aversion and bureaucracy. | limitimpact. barriers.
Technological innovation L L Precision agriculture, Al in
. , Digital technologiesin L .
driven by academic actors . . irrigation, and supply chain
- precision farming and - .
and select agri-tech . traceability technologies
Technology . 4 food traceability are .
: firms; uptakein rural . . are piloted; however, lack
Adoption piloted; uptake is uneven

areas constrained by
infrastructure gaps and
low digital literacy.

due to skill gaps and
infrastructure disparities.

of scalable digital
infrastructure is a limiting
factor.

Sustainability
and
Environmental

Focus on sustainable
farming, water
management, renewable
energy, and climate
adaptation; sustainability

Environmental focus on
soil quality, water
resource management,
and circular bioeconomy;
climate adaptation seen

Environmental aspects
include combating soil
degradation, promoting
agroecology, and leveraging
natural biodiversity as a

Aspects framed as both an . ) .
P . as both risk and regional asset in food
economic and . . L
. . opportunity. branding and sustainability.
environmental necessity.
Lack of targeted skills in . ) . Skills gaps in sustainable
o g Skills mismatches persist, . J p‘ -
digital farming, o agri-practices, digital
. . especially in agro- . .
Skill sustainability farming, and climate

Development

management, and food
processing; need for rural
skills upgrading and closer

industrial processing and
digital transition; VET
programmes and

resilience persist; regional
education institutions
collaborate on targeted
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integration between
education and agri-food
labour market.

university collaborations
offer partial solutions.

training schemes and
internships.

Replicability

Pilot actions and good
practices exist(e.qg. Living
Labs, circular agriculture),
but institutional
mechanisms for scaling
and replicating are weak.

Pilot projects like
precision irrigation and
smart logistics are
promising but lack
institutionalisation for
replication across
sectors.

Good practices exist but
replication is limited due to
missing inter-institutional
coordination mechanisms
and lack of systemic
funding support.

Specialisation
Partnerships
and Platforms

Participation in thematic
S3 platforms on agri-food,
traceability, and climate-
smart farming; integration
still limited by weak
interregional cooperation

Active in Agri-food and
Traceability S3 platforms;
engagement needs
strengthening for
knowledge exchange and
EU-wide cooperation.

Active in S3 Agri-food;
seeks stronger integration
into EU innovation
networks and interregional
pilot activities.

frameworks.

Source: Authors’elaboration.

Insights regarding the integration of RRI principles

The integration of Responsible Research and Innovation (RRI) principles in Thessaly’s agri-food
innovation ecosystem reflects a mixed landscape: while certain aspects—such as public
engagement and sustainability—are gaining traction, other pillars like gender equality, open
access, and science education remain underdeveloped or unstructured. This section discusses
how each of the six RRI dimensions manifests in regional practices, based on evidence from

interviews, policy documents, and stakeholder strategies.

Public Engagement is the most visible and actively pursued RRI principle in Thessaly. The
region’s RIS3 strategy and its implementation frameworks rely on participatory processes that
include the University of Thessaly, farmer cooperatives, regional development agencies, and
SMEs. These actors are involved in shaping pilot actions, especially around food traceability,
water management, and agri-environmental innovation. Although this engagement provides
space for stakeholder co-design and feedback loops, representation remains uneven across
social groups. Marginalised voices—such as small-scale farmers, women, youth, and migrant

workers—are rarely integrated systematically into strategic innovation planning.

Ethics is implicit in many regional innovation decisions, particularly in the framing of
sustainability, food safety, and rural equity. Ethical concerns are visible in the region’s approach

to climate adaptation, preservation of biodiversity, and the need to balance technological
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innovation with local traditions and cultural heritage. However, there are no formalised ethical
review structures or monitoring bodies that ensure ongoing accountability within public-private

R&I partnerships.

Gender Equality remains a significant gap. Despite the importance of the agri-food sector to
rural livelihoods and its potential to empower women through entrepreneurship, thereisno clear
regional strategy or set of actions that addresses gender inclusion within the innovation system.
Women's representation in cooperative leadership, technical training programmes, and R&D
governance appears low, and no systematic gender-disaggregated data collection is evident.
Embedding gender-sensitive planning in future RIS3 cycles is essential to ensure equitable

access and benefits from innovation processes.

Open Access to research results, policy data, and innovation outcomes is currently limited.
While universities and some regional actors engage in dissemination through academic
channels and EU platforms, there is no coordinated open science infrastructure or data
governance framework. SMEs and rural actors in particular face barriers in accessing research
outcomes that could inform their business models or operational practices. Expanding open
data portals and establishing user-friendly knowledge-sharing tools would enhance

transparency and impact.

Governance structuresin Thessaly show moderate alignment with RRI. The inclusion of multiple
stakeholder groups in RIS3 planning, regional development strategies, and S3 platform
participation reflects an interest in collaborative governance. However, these structures often
remain top-down in implementation, lacking the mechanisms for iterative learning, inclusive
monitoring, and adaptive management. There is potential to formalise horizontal coordination

and improve responsiveness across administrative levels.

Science Education is addressed to some degree through partnerships between the University
of Thessaly, vocational schools, and rural training centres. Yet these initiatives remain limited in
scope and disconnected from broader public engagement or RRI frameworks. Science
education could be expanded through outreach programmes, living labs, and agri-food
innovation hubs that encourage experimentation, knowledge co-production, and youth

participation in sustainability transitions.

4.3 Castilla-y-Leon (Spain)
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Priorities and challenges

Castilla-y-Ledn is a significant European agri-food powerhouse, with a RIS3 that consistently
emphasizes agro-industry modernization, sustainable rural development, and the integration of
biotechnology throughout the value chain. The region benefits from a mature innovation
ecosystem anchored by the Vitartis cluster, which unites 145 members—110 agri-food SMEs,
universities, research centres, and service providers—to serve as a central nexus for R&D,

technology transfer, and innovation diffusion®.

In terms of agri-value chain innovation and hybridized food networks, Castilla-y-Ledn features a
dense network of sustainable food initiatives, particularly in the provinces of Salamanca and
Zamora. These networks combine environmental, health, and local development goals through
hybrid governance models that blend grassroots creativity with traditional value chains,
reinforcing regional resilience’. Moreover, the region actively promotes incorporation of digital
tools within agri-food supply chains, e.g. through participation in S3P Agri-Food working groups
on traceability and big data’"2. This supports improved data governance, open standards, and
real-time monitoring across actors”. Finally, the region invests heavily in R&D, innovation
infrastructure, and SME collaboration via operational programs managing over €600 million in
funding. While SMEs show strong potential, gaps remain around integration with research

institutions and participation in international R&D consortia’™.

When it comes to the identified challenges facing regional food systems, the analysis reveals a
series of interconnected barriers structured across the three main categories: acceleration,
governance and efficiency, as is shown in Table 7. Starting with acceleration, the challenge of
fragmented ecosystems is particularly evident. Regions struggle to bridge coordination gaps

among agri-food stakeholders, including producers, researchers, and policymakers. Knowledge

69
https://www.eitfood.eu/community/partners/vitartis#:~:text=Vitartis %20is%20the %20agri%2Dfood,t0 %20get %2
Oexcellent%20quality %20products.

0 Sanchez-Hernandez, J. L. (2024). Sustainable food networks, hybridization and values: a case study in Castilla y
Ledn (Spain). Frontiers in Sustainable Food Systems, 8, 1392013

" https://ec.europa.eu/regional_policy/policy/communities-and-networks/s3-community-of-
practice/partnership_agrifood_traceability_big_data_en

72 https://www.interregeurope.eu/sites/default/files/inline/2018-07-
09_Policy_brief_Industrial_Modernisation_Final.pdf

75 Charlebois, S., Latif, N., llahi, I., Sarker, B., Music, J., & Vezeau, J. (2024). Digital traceability in Agri-Food Supply
Chains: A Comparative analysis of OECD member countries. Foods, 13(7), 1075

7 https://projects2014-2020.interreqeurope.eu/fileadmin/user_upload/tx_tevprojects/library/file_1521036318.pdf
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transfer between academia, industry, and society remains limited, and educational systems are

not consistently aligned with emerging skills needed in agri-food innovation.

Within the governance category, two sub-challenges dominate: funding mechanisms and multi-
level governance collaboration. Many regions lack tailored financial instruments to support R&D,
especially for small businesses and producers, whereas weak digital infrastructure further
undermines SME competitiveness. Access to innovation funding remains unequal, often leaving
small-scale producers under-supported. At the same time, the implementation of smart RIS3 is
hindered by limited interdepartmental coordination and a general lack of awareness among
government directorates. Improving internal collaboration within regional authorities is

essential for coherent and integrated food policies.

Finally, in the efficiency category, challenges relate to both technology adoption and skills
development as well as energy efficiency and climate change. Regions face difficulties in
advancing digital innovation in agriculture and livestock systems (i.e., Agriculture 4.0), while
simultaneously struggling to close skills gaps and foster digital competencies among SMEs and
primary sector entrepreneurs. Energy-related challenges include the need to deploy renewable
and decentralized energy systems, promote circular economy practices, and reduce the carbon
footprint of primary production. Driving green innovation and eco-efficient technologies is vital

to support sustainable economic modernization across the food system.

Table 7 Categorization of regional food system challenges across acceleration,
governance, and efficiency.domains (Castilla-y-Ledn)

Challenge Category  Challenge Sub-Category Regional Challenges

Bridging the Coordination Gap Across Agri-Food
Actors and Synergies (Primary Sector-Rural
Industries-Energy Sectors-Bio Based Industries)

Enhancing Knowledge Transfer Between
Acceleration Fragmented Ecosystems  |Academia, Industry, and Society

Aligning Education and Training with Emerging
Industry Needs

Disconnect Between Agri-Food Companies and
University Research

Enhancing Financial Instruments to Support
Regional R&D and Innovation

Governance Funding Mechanisms
Ensuring Digital Infrastructure and Connectivity

for Small Business Competitiveness

48



VISION
4F00D

Improving Access to Funding and Support for
Small-Scale Producers in Rural Areas to Boost
Innovation and Competitiveness

Lack of Awareness and Understanding of RIS3
Among Government Directorates, Hindering
Coordinated Policy Implementation

Improving collaboration and coordination among
different departments within the regional
government

Multi-level Governance

Collaboration Bridging Policy Gaps Across Administrative Levels

in R&I

Policy Shifts Toward Localized Value Chains
Threatening Inter-Regional and International Agri-
Food Dependencies

Enhancing Coordination and Communication to
Attract and Retain Talent in a Remote Work Era

Driving Digital Innovation in Agriculture and
Livestock (Agriculture and Livestock 4.0)

Bridging the Skills Gap: Aligning University
Education and Vocational Training with Agri-Food
Industry Needs

Technology ~ Adoption & Mitigating the Risk of Digital Exclusion Among

Skills Development Small Agri-Food Businesses Due to Poor
Connectivity Infrastructure and Digital Awareness

Addressing the Skills Shortages in ICT

Efficiency Bridging the Gender Gap in STEM Vocations to

Boost Agri-Food Innovation Capacity

Advancing Renewable Energy Management and
Decentralised Energy Solutions in Agriculture

o ) Promoting Circular Economy Practices that Lead
Energy Efficiency & Climate|to Carbon Footprint Reduction in Primary Sector
Change Activities

Driving Green Innovation and Eco-Efficient
Technologies for Sustainable Economic
Modernisation

Source: Authors’elaboration.

Funded projects through EU Cohesion Policy

Castilla-y-Leon region shows moderate spending, with a primary focus on addressing smarter
objectives and a secondary focus on addressing greener, carbon-free objectives (Figure 4). In
the context of becoming smarter, projects are cantered around innovation-enhancing activities

for efficient food production and safety(Table 6). The goal is to make the food industry smarter
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with the integration of ICT tools, enabling companies to produce, distribute and store products
in a more efficient and modern way. This assures the health, quality and safety of various foods,
ensuring that modernization is associated with social well-being. Many projects are cantered
around Pascual Quality”™ and the mediterranean diet, which represent practical examples of
health-conscious innovation. Both examples reinforce the region’s dual commitment to digital
modernization and sustainable practices, by not only improving the operational processes of the

food industry but also making sure that their products meet high levels of safety and nutrition.

Deflated Total Eligible Expenditure amount per 1000 Inhabitants for All Policy Objectives

Thassaly, Grocce

Policy Objective Labe|

Smarter Europes

_— = iy 1 SHk
oK 30 <l —oR . Greener, carbon-free Evrope

Deflated Total Eligible Expenditure amount per 1000 Inhabitants (€ & Social Eurape

Figure 4 Deflated total eligible expenditure amount per 1000 inhabitants for all Policy Objectives
(Castilla-y-Leon)

Green, carbon-free objectives focus on the agri-food sector, aiming to make the environment
healthier and stronger(Table 8). Adaptation to climate change, minimization of carbon footprints
and resilience seemto be the main concerns in Castilla-y-Leon with projects emphasizing green
initiatives such as developing urban green spaces, soil restoration and biodiversity
enhancement. Due to the dry conditions of the region and the extensive farmland, soil can dry
outand become less fertile, reducing biodiversity. This leads to many projectsaiming to recover
damaged nature with actions such as tree planting, soil replacement and placing vertical

gardens.

Table 8 Kohesio dataset analysis - Implemented projects 2014-2020 (Castilla-y-Leon)

Policy Objective Most frequent bigrams
Castillay Ledn, Spain Smarter Europe By Products
Food Safety

Raw Materials
Mediterranean Diet
Natural Resources
Production Process
Food Quality
Livestock Sector

75 https://www.calidadpascual.com/en/
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Food Processing

Greener, Carbon-free Europe Climate Change

Improve Health Conditions
Nature Base Solutions
Population Biodiversity
Biodiversity Implementation
Climate Resilience

Food Education

Social Europe -

Source: Authors’elaboration.

Overall, the dual focus of digital innovation and sustainability indicates a direction that aligns
with the EU strategic goal of the digital and green twin transition. Castillay Leon not only intends
to make the food system smarter by integrating the latest ICT technologies, but also to make it

more resilient to climate change.

Field research and knowledge production

Food systems-related research in Castilla-y-Leon indicates a strong interest in finding ways to
effectively use natural resources and particularly water in irrigation systems. Due to the high
temperatures and warm climate, the region faces challenges preserving healthy soil, which can
cause agricultural drought and affect biodiversity’®’’. This can reduce crop productivity to the
point where farming is unsustainable with many local farmers completely abandoning these
areas. This is why the region emphasizes using ICT tools for irrigation management and crop
monitoring, aiming to make the most of available resources, minimizing excessive water

consumption’®. Nutritional research is another key topic in the region, especially within common

78 Benito-Verdugo, P., Martinez-Fernandez, J., Gonzalez-Zamora, A., Almendra-Martin, L., Gaona, J., & Herrero-
Jiménez, C. M.(2023). Impact of agricultural drought on barley and wheat yield: a comparative case study of Spain and
Germany. Agriculture, 13(11), 2111.

""Mota, L., Hevia, V., Rad, C., Alves, J., Silva, A., Gonzalez, J. A., ... & Castro, S.(2022). Flower strips and remnant semi-
natural vegetation have different impacts on pollination and productivity of sunflower crops. Journal of Applied
Ecology, 59(9), 2386-2397.

8 Macias Antequera, C., Martinez Gamo, R., & Martinez Rubio, J. (2014). Estimation of the water volume to be managed
in the infrastructure of phase Il of the artificial recharge plant in the El Carracillo region, Segovia (western area);
Determinacion de los volumenes de agua a gestionar en las infraestructuras de la fase Il del proyecto de recarga
artificial del acuifero cuaternario de la comarca de El Carracillo, Segovia (sector occidental). Boletin Geologico y
Minero, 125.
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products such as olive oil, milk, fish, vegetables and meat which are nutrient-rich but can also

have contaminants that can pose risks to human health’®,

The region also seems to have a strong focus on the business, economic and organizational
dimensions of the food industry. Research by CaixaBankResearch® mentions that agriculture is
twice as important to the economy of the region compared to the rest of Spain overall, with a
strong dependence on manufacturing and exports. This suggests that researchers are not only
motivated to study farming practices, but they are also interested in food processing, industrial

structures, networking and logistics.

Interviews'insights

The insights provided from stakeholders in Castilla-y-Leon reveal a region caught between
ambition and constraint, characterized by a strong desire to modernize its agri-food sector,
preserve its rural heritage, and address socio-economic challenges, yet consistently limited by

structural inefficiencies and policy misalignment.

Strategic priorities are cantered around two interrelated goals: modernizing agricultural
operations and ensuring the long-term viability of rural communities. This includes enhancing
farm profitability, strengthening local supply chains, and developing innovation platforms that
reflect sector-specific needs. The emergence of sectoral roundtables as a tool for coordinated
dialogue highlights an important shift toward bottom-up planning and innovation. These spaces
allow actors from the primary sector to articulate needs more directly - particularly around

competitiveness, rural demographics, and product branding.

However, these goals are consistently challenged by a regulatory framework perceived asrigid,
top-down, and poorly adapted to local realities. Stakeholders point to an excess of bureaucracy
and overcomplicated EU and national procedures that deter innovation rather than enabling it.
The implementation of Common Agricultural Policy (CAP) measures, for example, often excludes
or marginalizes smaller-scale actors or fails to accommodate region-specific production

modes. In this context, a recurrent theme is the limited ability of grassroots actors to influence

8 Miro-Pérez, A. P., & Torrent-Sellens, J. (2020). Transformacion digital y productividad total de los factores (PTF) en
las empresas espanolas del sector oleicola: Una aproximacion digital. Revista de Estudios Regionales, 2, 77-113.

8 Alvarez-Suarez, M. E., Garcia-Lépez, M. L., Otero, A., & Santos, A.(2015). Microbiological examination of bulk tank
goat's milk in the Castillay Ledn region in Northern Spain. Journal of Food Protection, 78(12), 2227-2232.

81 https://www.caixabankresearch.com/en/publications/autonomous-community-profiles/castile-and-leon
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or navigate policy, with cooperatives and producers' organizations often acting as insufficient

intermediaries.

In terms of stakeholder engagement, Castilla-y-Leon shows promising trends. The dialogue
between private businesses, regional institutions, and municipalities is strong and frequently
facilitated through informal or semi-formal mechanisms such as roundtables. However,
institutional support structures remain unevenly distributed and not sufficiently embedded in
the primary sector. This lack of structure has direct implications for the region’s innovation
ecosystem, which continues to be heavily skewed toward industrial actors and less equipped to

support farmers, small-scale processors, or agri-food startups.

A key bottleneck identified is the region’s funding landscape. While national and EU-level
instruments exist, access to these funds is often constrained by administrative burdens,
mismatch with sectoral needs, or lack of local capacity. Aid mechanisms are described as too
fragmented, complex, and insufficient in scale. Calls for greater use of tax relief and simplified
financial tools suggest a need to redesign regional support systems in ways that are less

bureaucratic and more tailored to entrepreneurial realities in the countryside.

Regarding technology adoption, stakeholdersacknowledge a general willingness to engage with
new tools and innovations, particularly digital solutions that could streamline production and
enhance competitiveness. Yet this openness is not matched by a supportive infrastructure.
Digital connectivity remains poor in many rural areas, training and advisory services are limited,
and innovation is largely driven by private actors without a system of public backing or
coordinated knowledge exchange. Thisreinforcesadivide between those capable of integrating

innovation and those at risk of exclusion.

When it comes to sustainability and environmental concerns, the interviews reveal tension
between EU-driven environmental policies and local economic imperatives. While regional
actors do not reject the Green Deal or Farm-to-Fork strategies in principle, they argue that
sustainability must be grounded in economic viability. There is widespread resistance to an
overly ‘environmentalist’ framing of policy that neglects the structural difficulties faced by
farmers, especially in marginal areas. This highlights a critical need to reframe sustainability as
a social as well as environmental goal - one that ensures livelihoods and long-term territorial

cohesion.
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On skills development, the dominant view is that economic viability is the primary condition for

retaining and attracting talent. The region has a relatively skilled workforce and access to

vocational and technical education but lacks the economic conditions necessary to keep

younger generations in farming. This reinforces the argument that skills gaps in rural innovation

are not primarily a matter of training, but of opportunity and long-term economic security.

The issue of replicability surfaces in discussions around local success stories, such as the

regional branding initiative Alimentos de Valladolid. These examples demonstrate potential for

wider scaling, yet they remain isolated and under-resourced. Without dedicated funding, policy

support, and strategic promotion, such innovations risk being confined to local contexts and

unable to generate systemic impact.

Although Castilla-y-Ledn has been referenced in relation to Europeaninnovation platforms(e.qg.,

ERIAF, S3P), the specialisation partnerships and platforms mentioned in the interviews remain

largely underutilized within the primary sector. Living labs and quadruple helix models, while

recognized at the industrial level, have not been meaningfully adapted to support farmers and

local SMEs. This gap underscores the need to customize innovation infrastructure and

governance tools to the specific realities of agri-food production in rural areas.

Table 9 Interview insights (Castilla-y-Leon)

Dimension

Interview 1

Interview 2

Interview 3

Focus onvalue chain
profitability, regional
product identity, and food
system modernization as

Emphasis on circular food
supply chains, sustainable
protein sources, food
safety, digital

Modernization and
profitability of existing
farms; preservation of rural
life through viable agri-food

institutions, and complex
funding rules create
barriers to innovation.

fragmented digital/data
governance; regulatory
rigidity in rural contexts.

Strategic key strategic goals; transformation, and businesses; emphasis on
Priorities emphasis on avoiding microbiome innovation; sectoral roundtables for
cultural loss and alignment with Food 2030 | tailored innovation;
supporting rural pathways. generation renewal by
resilience. supporting viability of
farms
Challenges in aligning Complex and overlapping Excessive bureaucracy and
national implementation regulatory frameworks at | rigid EU/national policies;
with EU frameworks; EU/national levels; slow lack of alignment with on-
Regulatory overregulation, lack of adaptation of legislation the-ground realities;
Frameworks integration among for novel foods; limited engagement with

grassroots actors beyond
OPAs.
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Stakeholder

CESCYL operatesasa
cross-sector dialogue
platform, enabling
collaboration among

Strong collaboration
among academia,
industry, and public
authorities like ITACyL;

Close interaction with
private sector, regional
authorities, and
municipalities; sectoral

Engagement . . . . .
Strategies agriculture, business, focus .on10|.nt.pr01ects, roundtables emerging as
labour, consumers, and capacity building, and key platforms for
academia; consensus policy co-alignment. engagement and agenda-
building is key. setting.
Ecosystem rooted in Robust support via living Stillunderdeveloped;
collaboration between labs, business clusters, current structures remain
cooperatives, and research centres; largely industrial and have
Existing universities, research ecosystem anchoredin not penetrated primary
Innovation institutes, and technical public-private sector; provincial brand
Ecosystems centres; strengthened by | partnerships and ‘Alimentos de Valladolid'
R&D infrastructure and technology co- supports local promotion.
public-private development.
partnerships.
Funding exists through Access to funding Need for larger and less
diverse mechanisms (EU remains uneven for bureaucratic subsidies;
funds, SODICAL, SMEs/startups despite current aid mechanisms are
IBERAVAL); still, limited wide mechanisms; inaccessible and
Funding incentives for public- fragmentation and insufficient; tax relief seen
private co-investment and | complexity of funding as avital support tool for
challenges with tax tools tools noted; need for rural businesses.
and procurement clearer, more adaptable
practices. instruments.
Full adoption of Adoption driven by Technological change is
digitalization and Al seen research centres and accepted and encouraged;
as essential; open data other organisations(e.qg. however, digital
Technology culture promoted through | ITACyL); barriers include infrastructure and
Adoption CESCYL publications; cost, skill gaps, and rural adaptation support remain

strong research and
education infrastructure
supports digital tools.

connectivity; support via
training, infrastructure,
and data platforms.

limited; adoption largely
driven by private actors.

Sustainability
and
Environmental

Environmental goals tied
to food security and
cultural identity;
sustainability understood
as integrative of quality,
production, and rural

Sustainability linked to
climate adaptation, food
safety, and rural inclusion;
fiscal tools and public
procurement used; gaps
in operationalizing

Criticism of the
environmentalist framing of
EU strategies;
sustainability must be tied
to economic viability;
support needed for

Aspects
P development; need for sustainability standards profitable and resilient rural
balanced implementation | noted. systems.
of Green Deal.
Skill Key assets include a well- | Highly skilled workforce Skill development not seen

Development

educated workforce and

with strong institutional

as the primary challenge;
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existing training
networks; dual training,
micro-credentials, and
rural-campus models
seen as tools to address
skill gaps and
demographic decline.

support; training gapsin
digital and green skills
addressed via targeted
education and inclusion
policies.

economic viability is
deemed the foundation for
attracting and retaining a
skilled workforce.

Replicability

Replicability promoted
through transparent
dissemination of reports
and policy documents;
importance placed on
tailoring interventions to
regional contexts and
involving stakeholders.

Knowledge dissemination
through open data and
applied research;
replicability seenin
clusters, pilot projects,
and ambassador-led
initiatives; coordination
needed.

Current innovations are
limited in scope and
replication; better financial
and policy support could
help scale initiatives like
sectoral roundtables and
regional branding.

Specialisation
Partnerships
and Platforms

Public-private
partnerships,
cooperatives, and science
parks cited as the most
beneficial; living labs and
quadruple helix structures
seen as critical for future
development.

Quadruple helix model
widely adopted; regional
food clusters and living
labs promote innovation
and policy co-creation; EU
programmes (CAP,
Horizon) leveraged.

Living labs, clusters, and
helix models mentioned but
not operational in primary
sector; support exists at
industrial level but not
adapted to farmers’ needs.

Source: Authors’elaboration.

Insights regarding the integration of RRI principles

The integration of Responsible Research and Innovation (RRI) principles in Castillay Leon’s food
system governance and regional innovation strateqgy is emerging but remains uneven across its
six dimensions. While public institutions and regional actors have made progress in areas such
as stakeholder engagement and sustainable governance, significant gaps persist in

operationalizing RRI as a coherent and systemic framework.

Public Engagement is one of the more visible RRI dimensions in the region. Platforms such as
CESCYL (Consejo Econémico y Social de Castilla y Leon) and thematic roundtables promote
cross-sector dialogue involving producer organizations, cooperatives, industry associations,
researchers, and public authorities. These forums foster consensus-building and participatory
agenda-setting, particularly in areas such as digitalization, rural development, and food chain
modernization. However, engagement remains largely sectoral, with limited inclusion of

marginalized groups, consumers, and grassroots actors outside formal institutional channels.
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Strengthening bottom-up participation and community-level engagement will be key to

advancing inclusivity.

Ethics in regional food innovation is closely tied to rural equity, food security, and territorial
cohesion. Stakeholders emphasize that ethical food system transformation must balance
economic viability with environmental and social goals. There is a clear concern that current
sustainability transitions—driven largely by EU frameworks such as the Green Deal and Farm to
Fork—are perceived as top-down and economically destabilizing for small producers. Ensuring
that rural livelihoods are protected while promoting ecological resilience is viewed as a core
ethical responsibility, although explicit ethical review processes or normative guidelines remain

limited in practice.

Gender Equality is notably underrepresented in current strategic initiatives and stakeholder
discussions. The lack of reference to gender-disaggregated data, targeted support for women
in agri-food entrepreneurship, or gender mainstreaming in innovation projects suggests a
critical gap. While general references to rural depopulation and youth migration exist, the
specific challenges faced by women—particularly in remote and agricultural areas—are
insufficiently addressed. Integrating gender equality into rural development and smart

specialisation strategies could help close this gap.

Open Access and Open Science practices are gaining ground, particularly through public
dissemination of research and regional innovation reports, but formalized structures for data-
sharing, knowledge exchange, or open platforms are still limited. Institutions like ITACyL and
regional clusters support knowledge diffusion through pilot projects and public-private
partnerships, yet access to research outputs is not always transparent or easily reusable.
Promoting open data standards and open-access policies would improve the transferability of

research and innovation outcomes to SMEs and public actors alike.

Governance structures in Castillay Leon show some alignment with RRI principles, particularly
through the integration of multiple stakeholders into policymaking processes. CESCYL's role in
facilitating dialogue and monitoring policy outcomes is notable, and the use of sectoral
roundtables demonstrates a commitment to inclusive, need-based governance. However,
governance fragmentation, between local authorities, regional ministries, and EU frameworks,
continues to limit strategic coherence. More formal integration of RRI values into RIS3

governance processes could provide structure for collaborative, anticipatory innovation.
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Science Education is recognized as an asset in the region, with a highly skilled workforce and
established training infrastructure. Initiatives in dual training, micro-credentials, and university
partnerships are helping address digital and green skill gaps. However, stronger links are needed
between educational offerings and the real needs of the primary agri-food sector, particularly to
improve innovation readiness among rural producers and SMEs. Embedding science education
into regional food strategies, especially through hands-on and vocational pathways, would

enhance both innovation capacity and social inclusion.

4.4 Wielkopolska/Greater Poland (Poland)

Priorities and challenges

Wielkopolska (Greater Poland)is one of Poland’s most prominent regions in the agri-food sector,
with an innovation strategy deeply rooted in agro-industry modernization, biotechnology, and
food processing - key pillars of its RIS3 strategy®®. The region is recognized for integrating
agricultural sciences and food technologies into its specialisation priorities, reflecting a

knowledge-driven approach to sectoral transformation.

Its innovation ecosystem is supported by strong regional institutions, including the
Wielkopolska Agricultural Advisory Center (WODR)*, which plays a central role in digital
innovation dissemination, advisory services, and linking farmers with research institutions and
technology providers. WODR has pioneered Poland’s flagship agricultural digital platform,

eDWIN, enhancing the digital transition of agri-food SMEs and rural advisory services®.

In terms of agri-food innovation, Wielkopolska excels in combining research-driven strategies
with traditional agricultural strengths. The region demonstrates notable competitiveness in
food processingand animal production, accounting for nearly one-fifth of Poland’s national agri-
food output, while applying biotechnological advances in crop and livestock systems to improve

productivity and sustainability®.

82 https://www.researchgate.net/publication/342228547_Innovation_Performance_of_the_Polish_Agri-
Food_Sector_Key_Determinants_and_Prospects_for_Improvements

83 https://errin.eu/members/wielkopolska-region
8 https://horizon-openagri.eu/wielkopolska-agricultural-advisory-center/
8 https://ec.europa.eu/eip/agriculture/sites/default/files/ws_farm_data_projectposter_edwin.pdf

8 https://www.researchgate.net/publication/342228547_Innovation_Performance_of_the_Polish_Aqri-
Food_Sector_Key_Determinants_and_Prospects_for_Improvements
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Digital adoption in Wielkopolska has accelerated through engagement with European programs
like SmartAgriHubs, where regional clusters act as Digital Innovation Hubs (DIHs) to deploy
Innovation Experiments (IEs) across agriculture, logistics, and food processing® . These IEs
validate new technologies, spanning from loT sensors to blockchain for traceability, and enable

SME uptake via regional testbeds and advisory mechanisms.

Despite its strengths, innovation performance remains uneven. Empirical analysis points to
structural barriers in the regional economy: SMEs often face challenges in integrating into
international R&D networks, and absorptive capacity varies significantly across rural areas. The
region benefits from LEADER and bottom-up funding schemes, particularly in underdeveloped

municipalities, but scaling innovation across the entire region remains difficult®.

When it comes to the identified challenges in regional agri-food innovation systems, Table 10
outlines a comprehensive set of barriers. Under the acceleration category, the persistent
fragmentation of ecosystems is a key constraint. The dispersion of R&D activities, limited
commercialization, and weak science-business collaboration hinder the region’s capacity to
translate research output into market-ready innovations. A lack of effective partnerships
between enterprises and research institutions in food-tech implementation further delays
systemic transformation. Additionally, agri-food SMEs often remain isolated from global value

chains, limiting their capacity to scale, internationalize, and innovate collaboratively.

In the governance domain, major gaps persist in both funding mechanisms and multi-level
governance coordination. SMEs, particularly in rural areas, face significant difficulties in
accessing financing for innovation and business development. Existing financial support
systems are often inefficient, fragmented, or misaligned with the needs of food system actors.
Compounding this, there is insufficient coordination between different levels of public
administration and limited involvement of local governments in shaping and implementing

innovation policies. Strengthening institutional collaboration, particularly around food-related

87 https://na-prod-aventri-
files.s3.amazonaws.com/html_file_uploads/b351f347d8848551a70691af3da21ff7_SmartAgriHubs.pdf?response-
content-disposition=inline % 3Bfilename %30 %22SmartAgriHubs.pdf % 22&response-content-
type=application%2Fpdf&AWSAccessKeyld=AKIAZOQUANZMGCIZWZ6F& Expires=1752142576&Signature=7XM47Z0Qef
$%2B09AA%2B9ssM%2Fyciealk%3D

8 https://www.smartagrihubs.eu/flagship-innovation-experiments?region=north-east-europe&sector=&kind=

8 https://www.mdpi.com/2077-0472/14/10/1751

9 https://www.researchgate.net/publication/320828917_Factors_affecting_outcomes_of_EU-
supported_investments_in_innovation_among_SMEs_in_the_Greater_Poland_Wielkopolska_region_Poland
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smart specialisation strategies, is essential to improving governance coherence and policy

impact.

Within the efficiency category, technology adoption and skills development emerge as core
structural challenges. Many agri-food businesses exhibit low digital and technological maturity,
compounded by a general lack of innovation culture and risk aversion. The adoption of ICT,
automation, and Industry 4.0 tools is slow, especially in rural and primary production contexts.
The sector also suffers from a shortage of skilled labor, particularly in technical and STEM fields,
and a disconnect between vocational education programs and the evolving needs of the agri-
food industry. These issues limit the region’s ability to capitalize on emerging technologies and

integrate SMEs into broader innovation ecosystems.

Finally, the energy efficiency and climate change subcategory reveals urgent needs related to
high energy consumption, low renewable energy uptake, and underdeveloped circular economy
practices in SMEs. Addressing the energy intensity of food production and supporting the
transition to zero-emission energy models—such as those based on hydrogen—are central to

achieving long-term sustainability.

Table 10 Categorization of regional food system challenges across acceleration,
governance, and efficiency domains(Wielkopolska - Greater Poland)

Challenge Challenge Sub-Category Regional Challenges

Category

Dispersion of R&D activities and lack of their
commercialization

Enhancing science-business collaboration for regional
innovation

Weak collaboration between businesses and research

institutions in implementing food-tech innovations

Acceleration Fragmented ecosystems

Limited internationalization of agri-food SMES and
participation in global value chains

Limited access to financing, particularly for SMES

Insufficient financial support for business development

Funding mechanisms and supply chains in rural areas
Inefficient financial support system for innovation
projects
Governance Lack of coordination between levels of public
administration
Multi-level governance Insufficient involvement of local governments in
collaboration innovation policies

Strengthening coordination between local institutions in
supporting food-related smart specializations
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Lack of innovation culture and low willingness to take risks

Low digital and technological maturity among agri-food
enterprises

Slow adoption of ICT and automation in food production

Limited number of graduates in technical and stem fields

Lack of skilled workforce in smart manufacturing and
digital tools

Limited awareness or readiness for industry 4.0 in
rural/agricultural regions

Efficiency Aligning vocational education with future needs of the
agri-food sector

Limited integration of agri-food SMEs into global value
chains

Addressing high energy intensity of production processes
and low use of renewables

Energy efficiency & Underdevelopment of the circular economy and low
climate change energy efficiency in SMES

Transitioning the agri-food sector to a zero-emission
energy model, focused on hydrogen

Technology adoption &
skills development

Source: Authors’elaboration.

Funded projects through EU Cohesion Policy

Greater Poland spends moderately for food industry projects, distributing its expenditures
mostly towards addressing smarter objectives but with a more balanced distribution across the
three main policies(Figure 5). This shows a diverse, integrated approach where all objectives are

treated equally as important to enhance the food system in the region.

Deflated Total Eligible Expenditure amount per 1000 Inhabitants for All Policy Objectives

Thessaly, Greece ANA\Y
Greater Poland, Poland W
Castilly y Lvtin, Spain ~
Maorthern and eastern I
. ' Policy Objective Label
mitla- Romagna, Ibaby
Smartar Europs
DK = 100K 150K .Gr\ere*_.car:m'-fr\e: Ewrcipe
Deflated Total Eligible Expenditure amount per 1000 Inhabitants (£} & Social Eurape

Figure b Deflated total eligible expenditure amount per 1000 inhabitants for all Policy Objectives
(Wielkopolska - Greater Poland)

Smarter policy-related projects strongly prioritize innovation, product development and market
expansion. In particular, the key focus is to support trade fairs and help local producers engage

inactivities that enable them to showcase new products or smart technologies, aiming to attract
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potential partners and expand into new markets(Table 11). The region’s priority is to innovate the
food industry by investing in business-to-business networking and commercialization of
products and smart technologies. This will allow for more connections with new buyers,

suppliers, retailers, distributors or even consumers and create new market opportunities.

Table 11 Kohesio dataset analysis - Implemented projects 2014-2020 (Wielkopolska -
Greater Poland)

Policy Objective Most frequent bigrams
Greater Poland, Poland Smarter Europe New Products
Foreign Markets
Trade Fairs
Polish Food

Export Product
Target Markets
Research Development

Greener, Carbon-free Europe -

Social Europe Social Exclusion

Labor Market

Risk Poverty

Low Skilled

Educational Opportunities
People Disabilities
Vocational Training

Source: Authors’elaboration.

Greater Poland also invests a significant amount of its expenditures to address socio-economic
challenges in the region. The insights reveal a clear emphasis on enhancing social inclusion
within the community. Projects aim to assure equal accessibility to healthy food, especially
vulnerable populations like children of low-income families. Additionally, the region strives to
raise awareness of how important nutrition is by supporting educational efforts and food and
health events. Overall, Greater Poland recognizes the role of the food industry not just to
promote new products and technologies, but to also promote equality and social well-being by
tackling poverty. Creating healthy and accessible food systems also creates job opportunities

and the economic participation of people who might otherwise struggle to find employment.

The greener, carbon-free policy objective in Greater Poland prioritizes the modernization of the
food industry’s infrastructure to improve energy management and sustainability. The focus on

modernizing the infrastructure to reduce carbon emissions during food production, distribution
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and storage complies with the EU goals of promoting environmentally friendly practices to
conserve natural resources. In practice, these procedures prioritize upgrading buildings,
improving lighting systems and enhancing energy management. These initiatives help food
factories, storage centres and logistics operate eco-friendly and more cost-effective, ensuring

they align with carbon reduction policies.

Field research and knowledge production

Research in Greater Poland is primarily focused on food safety concerns and public health risks
from contaminants in animal-derived products®®. Trichinellosis disease seems to be a main
concern in the region, with researchers studying its transmission patterns and causes of
effect™%. Scientists are exploring ways to effectively monitor, trace and prevent these issues
through data collection, testing and smart monitoring systems®?®. At the same time,
environmental concerns are also being taken into consideration, with researchers addressing
the carbon footprints from animal farming®®%. In addition, researchers emphasize the
importance of energy efficiency in farming practices, supporting the transition towards resilient
and environmentally friendly food systems. Overall, food research in Greater Poland is mostly
cantered around the epidemiological analysis of diseases from animal-derived products,

underlying a significant issue in the region which needs to be thoroughly addressed.

Interviews'insights

The interviews conducted with regional stakeholders in Greater Poland reveal a complex but
vibrant agri-food innovation ecosystem shaped by both opportunities and persistent structural

barriers. Across the data, several interconnected dimensions emerge, demonstrating how

9 Juzwa, W., & Czaczyk, K.(2012). Flow cytometric analysis of microbial contamination in food industry technological
lines-initial study. Acta Scientiarum Polonorum Technologia Alimentaria, 11(2), 111-119.

92 Rzymski, P., Niedzielski, P., Klimaszyk, P., & Poniedziatek, B.(2014). Bioaccumulation of selected metals in bivalves
(Unionidae) and Phragmites australis inhabiting a municipal water reservoir. Environmental monitoring and
assessment, 186(5), 3199-3212.

93 Gotab, E., & Sadkowska-Todys, M. (2006). Epidemiologia wtosnicy w Polsce dawniej i dzi$. Wiadomosci
Parazytologiczne, 52(3), 181-187.

% Przybylska, A. (2002). Wtosnica w 2000 roku. Przeglgd Epidemiologiczny-Epidemiological Review, 56(2), 353-356.

% Apolinarska, K., Petechaty, M., & Noskowiak, D. (2015). Differences in stable isotope compositions of freshwater
snails from surface sediments of two Polish shallow lakes. Limnologica, 53, 95-105.

% Chibowski, P., Zalewski, A., Suska-Malawska, M., & Brzezinski, M. (2019). Study on geographical differences in

American mink diets reveals variations in isotopic composition of potential mink prey. Mammal research, 64(3), 343-
351.

63



VISION
4F00D

institutional coordination, funding mechanisms, digital adoption, and skills development jointly

influence the region’s food system transformation.

Afirst key theme concerns strategic priorities, which show a strong alignment with the region’s
Smart Specialisation Strategy (RIS3). Across interviews, there is consistent emphasis on
strengthening agri-food value chains, boosting innovation in production and processing, and
enhancing export competitiveness. The growing focus on sustainability, digitisation, and
circular economy practices signals a gradual reconfiguration of Greater Poland's traditional
agricultural strengths in response to the green and digital transitions. Short food supply chains,
climate-smart agriculture, and eco-efficient production models are recurring priorities,
illustrating the dual ambition to improve global competitiveness while reinforcing local

resilience.

The regulatory framework emerges as a critical constraint shaping innovation outcomes.
Stakeholders consistently describe requlations as fragmented, centralised, and administratively
demanding, particularly for SMEs. Although national and EU-level instruments such as the
Common Agricultural Policy (CAP) set the broader framework, regional authorities have limited
autonomy to tailor rules to local innovation needs. Overlapping requirements between national
and EU schemes further compound administrative complexity and discourage experimentation.
This misalignment creates a tension between the RIS3's ambition to foster innovation and the

structural rigidity of the governance environment that requlates it.

In contrast, stakeholder engagement strategies are described in more positive terms. The
region benefits from strong cooperation among the Marshal's Office, universities, agri-food
clusters, and vocational institutions. Public consultations, thematic working groups, and reqular
multi-stakeholder events are common practice in the development and implementation of the
RIS3. Nonetheless, fragmentation across public departments still constrains coordination,
limiting the translation of participatory processes into coherent and systemic innovation

outcomes.

The regional innovation ecosystem constitutes another area of relative strength. Research
centres, agri-food parks, accelerators, and incubators form a supportive infrastructure for
science-business collaboration and start-up development. However, the interviews reveal that
rural outreach and knowledge transfer remain uneven. Innovation tends to concentrate in urban

centres, leaving rural producers with limited access to new technologies and networks. Bridging
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this spatial divide is essential to ensure that innovation benefits are distributed across the entire

agri-food system.

Funding mechanisms represent both an enabler and a bottleneck. EU funds such as the ERDF
and CAP form the backbone of innovation financing, but stakeholders highlight persistent
difficulties related to co-financing requirements, bureaucratic burdens, and limited SME
capacity to absorb funds. Smaller enterprises, lacking administrative resources, are often
excluded from more complex funding schemes. As a result, funding availability does not
automatically translate into innovation uptake. Simplified procedures and advisory support

structures could enhance SME participation and improve fund absorption rates.

The adoption of digital and advanced technologies is progressing but remains uneven. Leading
firms are experimenting with Industry 4.0 solutions, blockchain traceability, precision
agriculture, and Al-enabled logistics. However, smaller producers, especially in rural areas,
struggle to follow due to financial, skills-related, and motivational constraints. This creates a
dual-speed digital transition within the region, where innovation leaders advance rapidly while
others risk exclusion. Building digital trust and demonstrating tangible benefits are crucial to

foster wider motivation and adoption among local actors.

Moreover, sustainability and environmental aspects are increasingly embedded in regional
innovation agendas. Circular economy practices, renewable energy use, and biodiversity-
friendly farming models feature prominently in RIS3 priorities and pilot initiatives. Importantly,
sustainability is perceived not merely as an environmental obligation but as a key source of
competitiveness. However, most initiatives remain at the pilot or experimental stage, and the

absence of systemic support for scaling limits their broader transformative potential.

The skills dimension remains a persistent bottleneck. Although vocational education and
training systems are being updated to include digital and green skills, significant mismatches
continue between labour market needs and existing training provision. Advanced digital
competencies—such as those required for precision agriculture and food tech—are in short
supply. Promising efforts are underway through dual education schemes and university-industry
partnerships, yet a more systemic alignment between training institutions and SME needs is

necessary to close the skills gap.

Replicability of successful practices is also limited by institutional and systemic barriers.

Initiatives such as innovation vouchers, traceability pilots, and waste valorisation projects show
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promising results but often remain isolated cases due to weak scaling mechanisms and limited

knowledge transfer structures. Strengtheninginstitutional capacity for diffusion and replication

could help transform these pilot projects into mainstream regional practices.

Table 12 Interview insights (Greater Poland)

Dimension ‘ Interview 1 Interview 2 ‘ Interview 3
Strengthening of Emphasis on sustainable .
. 9 . 9 ) L . Focus on sustainable and
regional agri-food value food production, innovation . ; .
. L . . . innovative agri-food
chains, innovation in in agricultural practices, .
. . . S . systems; promotion of
Strategic agricultural production, digitisation of the agri-food S
. . . digitalisation, short food
Priorities food processing, and value chain, and )
. . ., supply chains, and
export competitiveness; | strengtheningthe region’s ) . .
. . . . integration of climate
alignment with RIS3 export-oriented agri-food . .
goals in food processing.
goals. clusters.
N . Perceived as overly
Coordination between Challenges exist due to .
. . ) . centralised; complex
regional and national overlapping nationaland EU . .
. . administrative and legal
levels still evolving; regulatory demands. .
. : . ) | rules discourage SME
Requlatory regulations perceived as | Regional policies are shaped innovation. EU and
Frameworks complex, especially in by national CAP strategies

relation to CAP and
innovation support
schemes.

but lack fullautonomy for
innovation-driven
adjustments.

national policies are not
always harmonised with
regional development
needs.

Stakeholder

Strong cooperation
among Marshal’'s Office,

Collaborative governance is
in place involving the
Institute of Agricultural
Economics and Food
Management, agri-food
clusters, universities, and
vocational training courses;

Multi-stakeholder
cooperation is improving;
RIS3 development
includes representatives
from academia, clusters,

platforms, though rural
outreach is still limited.

are underway to include rural
areas, although outreach
remains a challenge.

Engagement researchinstitutes, agri- ) ) NGOs. and entreprenaurs
Strategies food clusters; strategic PUb“_C consultations a“?' Howe’ver coordiFr)mation '
co-design efforts noted. multi-stakeholder working $ CC
groups contribute to RIS3 across public
implementation; Thematic departments remains
days, conferences, fairs, fragmented.
exhibitions, campaigns.
Redional ecosvstem The region supports a Strong academic base
. g y network of R&D centres, and specialised R&D
includes research . .
e . agri-food parks, and food centres exist; food tech
Existing centres, agri-food parks, i ) )
i tech pilot labs (owned by big incubators support
Innovation food tech accelerators, . . .
] . enterprises). Some efforts innovation, though
Ecosystems and science-business

knowledge transfer
mechanisms are not fully
effective.
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EU funds (ERDF, CAP)
widely used, but
challenges remainin co-
financing capacity,

Reliance on ERDF, CAP, and
national co-financing
instruments. Issues include

EU structural funds are
crucial; however, SMEs
report difficulties in
accessing innovation-

Fundin limited SME capacity for fund
g administrative burdens, . pactty . related funding due to
absorption, bureaucratic o i
and SME access to lack of administrative
) } ) procedures and . )
innovation-oriented - support and co-financing
. accountability.
funding. burdens.
Progressingin areas like .
. Digital platforms for food
smart food logistics, and R .
. .. . . monitoring, Alin
Focus on Industry 4.0in precision farming. Adoption L .
. . logistics, and loT in
food processing, and uneven between leading . .
. L . . precision farming are
Technology digital logistics; adoption | firms and smaller rural . .
. . . growing. However, digital
Adoption rates vary, especially producers. Resistance to

between urban and rural
zones.

change. Forced
mechanization due to
demographic changesiin rural
areas.

readiness remains
uneven across the
region’s agri-food
ecosystem.

Sustainability
and
Environmental

Emphasis on circular
economy, and climate-
smart agriculture; some
pilot projectsin

Strong focus on eco-efficient
production, nutrient
management, and renewable
energy use in agri-food

Environmental
considerations are
increasingly embedded
into RIS3: circular
economy, renewable
energy in food

Aspects renewable energy for e . processing, and
facilities. Food quality. . . .
food producers. biodiversity conservation
in agricultural practices
are key targets.
Skills gap noted in advanced
- gap . Skills mismatch exists
digital technologies and .
sustainable farmin between vocational
Some shortages in high- . g . training and high-tech
. . methods. Vocational training
Skill tech competencies for sector needs. Efforts are

Development

precision farming and
food tech.

and university-industry
collaborations are targeting
younger demographics and
rural professionals. Need for
professionals (shortage)

being made to link SMEs
with research institutions
for upskilling and dual
education schemes.

Replicability

Successful models
include innovation
vouchers, cluster-led
pilot programmes, and
farm-to-fork traceability
systems; broader
replication requires
better institutional
capacity.

Initiatives such as
traceability pilots, and short
food supply chains have
potential for replication, but
scaling mechanisms are
underdeveloped. Knowledge
transfer remains a barrier.
Farm Economic Assessment
Tool (FADN)

Selected local success
stories, e.qg., digital
traceability pilots, waste
valorisation systems,
have high potential for
scaling, but systemic
support for diffusion
remains weak.
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Source: Authors’elaboration.

Insights regarding the integration of RRI principles

The integration of Responsible Research and Innovation (RRI) principles in Greater Poland’s
regional agri-food innovation ecosystem remains uneven and largely fragmented. While some
foundational elements—particularly stakeholder engagement and environmental sustainability—
are taking root through policy frameworks and project implementation, other dimensions such
as gender equality, open access, and science education still lack explicit integration. Based on
the interview insights, we assess how each of the six core RRI principles is reflected in the

region’s governance and innovation practices.

Public Engagement emerges as the most embedded of the RRI dimensions. The development
and refinement of the region’s RIS3 strategy actively involve a broad set of stakeholders,
including representatives from the Marshal's Office, agri-food clusters, universities, business
support organisations, and NGOs. There is evidence of participatory foresight processes and
cross-sector consultation in shaping policy priorities. However, public engagement is still
structured around institutional actors, with limited outreach to marginalised or
underrepresented groups such as smallholders, young farmers, or consumer organisations. A
more inclusive model that reaches beyond formal networks is needed to strengthen democratic

legitimacy and user-oriented innovation.

Ethics, while not addressed through explicit ethical frameworks, is present in the normative
discourse surrounding sustainability, food safety, and equitable rural development. Many
interviewees articulated ethical concerns around the social and environmental costs of agri-
food intensification and the need to prioritise small-scale producers in innovation funding.
Despite this, ethical impact assessments or normative foresight mechanisms are not

systematically embedded in regional innovation governance.

Gender Equality is notably absent from most strategic documents and institutional practices
reviewed. Gender-disaggregated data, inclusion targets, or programmes specifically aimed at
enhancing the role of women in agri-food innovation are lacking. While women are active in the
agri-food sector and regional public administration, their participation in decision-making
bodies and innovation-focused programmes appears incidental rather than strategic.
Mainstreaming gender-sensitive indicators into RIS3 monitoring and designing targeted support

schemes for female entrepreneurs would be important steps forward.
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Open Access to research outputs and innovation knowledge remains limited. While universities
and R&D institutions occasionally publish findings, there is no coordinated policy for open data
or accessible knowledge repositories tailored to the needs of SMEs or rural stakeholders. The
digital divide and lack of user-friendly dissemination tools further hinder the practical
implementation of open science principles. Creating regionally coordinated knowledge-sharing

platforms could bridge the gap between research, innovation, and practice.

Governance, as an RRI dimension, is partially aligned with regional development efforts. The
smart specialisation process incorporates inter-institutional coordination, multi-level
governance, and cross-sector dialogue. However, these governance models still rely heavily on
centralised structures and ad hoc working groups. Formalising participatory governance
mechanisms, improving horizontal coordination across regional departments, and embedding

long-term monitoring of RRI goals would significantly enhance regional capacity.

Science Education is supported through university partnerships, vocational training initiatives,
and dual education systems that aim to prepare the next generation of agri-food professionals.
Nonetheless, interviewees highlighted gaps between the training offered and the skills needed
in areas such as digital transformation, sustainability, and agri-tech entrepreneurship. More
interactive, community-based educational initiatives—such as living labs or youth innovation
hubs—could help strengthen public understanding of science and facilitate more socially

responsive innovation.

4.5 Emilia-Romagnafitaly)

Priorities and challenges

Emilia-Romagna is widely recognized as one of Europe’s most advanced regions in agri-food
innovation, supported by a robust RIS3 that integrates agro-industry modernization, a thriving
circular bioeconomy, and strong alignment with sustainability principles”. Its innovation
ecosystemisanchored by the Agrifood Clust-ER®%, one of seven flagship thematic clustersin the

region that brings together SMEs, research centres, training institutions, and industry players

% https://www.investinemiliaromagna.eu/sites/default/files/EMILIA-ROMAGNA-FUTURE_TOGETHER_web.pdf
9 https://agrifood.clust-er.it/en/
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under working groups like SOSFARM (sustainable and precision agriculture)®, INQUAN (integrity
and nutritional quality)'®®, and PRIMPACK (processes, plants and packaging)®'.

Starting with circular economy and eco-packaging, Emilia-Romagna leads Italy in sustainable
packaging machinery production and innovation, with clusters such as PRIMPACK fostering eco-
efficient food packaging solutions. The region integrates the goals of the 2030 Agenda for
Sustainable Development'®? and the regional Pact for Work and Climate', committing to carbon
neutrality by 2050 and significantly reduced emissions by 2035 through sustainable resource use
and green technological transition. Moreover, focus has been given on plant-based innovation
and geographical identity. The region’s Food Valley'™ is home to 44 PDO and PGl products,
generating €3.6 billion of Italy’s €8.5 billion in protected-origin value. Local identity and
certification support premium, sustainable food production and reinforce resilience through

high-value branding and export networks.

Training and knowledge infrastructure constitute additional areas of expertise, as Emilia-
Romagna offers over 100-degree programs in circular economy and eco-design, with more than
70 dedicated research laboratories across universities (e.g. CERCIS at the University of Ferrara)
focusing on recycling, waste valorisation, and eco-innovation'®®. Between 2016 and 2019, the
region completed over 430 R&l initiativesrelatedto circular economy across European, national,

and regional funding streams'®®.

Finally, industry-academia collaboration & internationalization is a key aspect that enables the
region to perform above the Italian average in business-funded R&D and patent activity. Its RIS3

roadmap embeds institutional platforms like ART-ER™ and Agrifood Clust-ER' in policy

9 https://agrifood.clust-er.it/en/value-chain/sosfarm-2/
100 https://agrifood.clust-er.it/en/value-chain/foodgst-2/
101 https://agrifood.clust-er.it/en/value-chain/primpack-2/

192 https://www.regione.emilia-romagna.it/agenda2030/documenti/eng_ag-1-
doc.pdf/@@download/file/ENG_AG~1.DOC.pdf

103 https://www.regione.emilia-romagna.it/ pattolavoroeclima/link-al-documento-in-
inglese#:~:text=The %20Pact%20for%20Work%20and %20Climate %20is,climate %20neutrality % 20by % 202050 %2
Oand%20transition%20towards.

104 hittps://www.investinemiliaromagna.eu/sectors/food-valley
195 https://cris.unibo.it/retrieve/handle/11585/796822/729910/sustainability-13-00596-v2.pdf

198 https://www.regione.emilia-romagna.it/agenda2030/documenti/eng_ag-1-
doc.pdf/@@download/file/ENG_AG~1.DOC.pdf

197 https://www.art-er.it/en

198 https://agrifood.clust-er.it/en
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https://www.regione.emilia-romagna.it/agenda2030/documenti/eng_ag-1-doc.pdf/@@download/file/ENG_AG~1.DOC.pdf
https://www.regione.emilia-romagna.it/agenda2030/documenti/eng_ag-1-doc.pdf/@@download/file/ENG_AG~1.DOC.pdf
https://www.art-er.it/en

VISION
4F00D

implementation, facilitating SME integration in transnational innovation networks, while it is the

only pilot region with formal participation in the JRC Agri-Food Thematic Platform™®.

Emilia-Romagna exemplifies how strategic alignment between RIS3 agendas, agri-food
clustering, circular economy training, and funding governance can drive innovation in food
systems at scale. Through structured cluster dynamics, certification-based product identity,
and policy-guided sustainable transitions, the region aligns practice with RRI principles—
building an inclusive, anticipatory, and socially responsible innovation ecosystem that enhances

both regional resilience and competitive performance.

However, when it comes to the identified challenges in transforming regional food systems in
Emilia-Romagna, Table 13 highlights a complex set of interrelated issues across the identified
categories. Under the acceleration domain, the fragmentation of food system actors continues
toimpede integrated innovation and equitable development. Addressing this requires collective
action and enhanced cross-sector collaboration to reduce siloed approaches. Public
engagement and awareness-raising are also critical to strengthen cohesion, while better
integration of supply chains can reduce fragmentation and promote fairness across different

segments of the value chain.

In the governance category, two pressing sub-challenges are evident. First, aligning and
securing funding to support multi-level governance efforts is essential to meet ambitious
sustainable development goals (SDGs). Many regions face persistent gaps in financial support,
particularly for young and small-scale producers, who are crucial for generational renewal and
long-term competitiveness. Second, strengthening coordination across local, regional, and EU-
level governance frameworks is necessary to formulate cohesive, place-based food policies.
Effective governance also requires leading inclusive partnerships that proactively address

global inequalities while anchoring food policy within broader sustainability agendas.

When it comes to efficiency, the challenges of technology adoption and skills development are
multidimensional. Despite investment, progress towards SDGs, particularly in climate action,
health, and social equity, remains slow. A significant skills gap persists among food producers,
processors, and logistics workers, who often lack the training needed to adopt sustainable

innovations. Moreover, fostering technological advancement in sectors like agriculture and food

199 https://ec.europa.eu/regional_policy/policy/communities-and-networks/s3-community-of-
practice/thematic_agri_en
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manufacturing must be balanced with environmental and social considerations. The ecological
transition must also be inclusive, addressing disparities in educational access, labor market

opportunities, and regional development conditions.

Finally, the energy efficiency and climate change dimension highlights the difficult balance
between fostering economic growth and preserving natural ecosystems and landscape
integrity. Advancing green innovation and renewable energy use is crucial for climate-resilient
development, but it must be implemented in a way that ensures just and inclusive outcomes,
especially for vulnerable populations. Key challenges include reducing food waste, promoting
sustainable agricultural practices adapted to climate change, and building resilient rural and

urban communities.

Table 13 Categorization of regional food system challenges across acceleration,
governance, and efficiency domains (Emilia-Romagna)

Challenge Category Challenge Sub-Category Regional Challenges

Overcoming Fragmentation through Collective
Action and Cross-Sector Collaboration
Fostering Public Engagement and Awareness to
Strengthen Food System Cohesion
Enhancing Supply Chain Integration to Reduce
Fragmentation and Improve Equity
Aligning and Securing Funding for Multi-Level
Governance to Implement Ambitious Sustainable
Development Goals
Bridging the Funding and Support Gap for Young
and Small-Scale Producers to Enhance
Competitiveness and Generational Renewal
Strengthening Coordination Across Local,
Regional, and European Governance Levels for
Multi-level Governance [Cohesive Food Policy

Collaboration Leading Inclusive Partnerships to Address Global
Inequalities and Promote Sustainable
Development

Acceleration Fragmented Ecosystems

Funding Mechanisms

Governance

A skills gap exists among food producers,
processors, and logistics workers who need to
adopt innovations and meet sustainability

Technology Adoption & standards.

Effici
iciency Skills Development

Despite investments, progress toward SDGs (e.g.,
climate action, social equality) is slower than
needed.
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How to foster cutting-edge technological
innovation in sectors like agriculture,
manufacturing, and healthcare while ensuring
these innovations support sustainability and
minimize environmental harm.

Ensuring that the ecological transition is socially
acceptable and equitable, addressing inequalities
in educational access and social conditions
across the region.

Balancing economic growth with protecting
natural resources, ecosystems, and
environmental services. It includes promoting
sustainable cities, preventing rural depopulation,
building resilient communities, and preserving

landscapes.

Energy Efficiency & Climate

Advancing Green Innovation and Renewable
Change

Energy for Sustainable, Climate-Resilient
Development

for Vulnerable Communities

Ensuring aJust and Inclusive Climate Transition

Resilient Sustainable Agriculture

Combating Food Waste and Promoting Climate-

Source: Authors’elaboration.

Funded projects through EU Cohesion Policy

In comparison to the other pilot regions, Emilia-Romagna allocates the lowest expenditure

amounts for food-industry projects (Figure 6). The region chooses to invest in its people and

local businesses, prioritizing skill development and capacity building, making sure that people

and especially young individuals working in the food industry have access to training programs

and education that can help them learn modern techniques and get high-valued certificates.

This will help businesses produce more, increasing their profits and provide higher wages for

employees.

Deflated Total Eligible Expenditure amount per 1000 Inhabitants for All Policy Objectives

Thassaly, Groecs

.-. R .. " | Policy Dbjective Label

Smarter Europs

aK SR 9 K 150K

100 = . Greener, carbon-free Evrope

Deflated Total Eligible Expenditure amount per 1000 Inhabitants (€] & Social Eurape
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Figure 6 Deflated total eligible expenditure amount per 1000 inhabitants for all Policy Objectives
(Emilia-Romagna)
In addition, there is a secondary focus in addressing challenges related to the smarter policy
objective, with Emilia-Romagna aiding local food businesses to become more innovative and
competitive (Table 14). In particular, Emilia-Romagna invests in trade fairs, supporting food
businesses in attending events to showcase their products to potential international buyers,
enabling them to expand to foreign markets and increase their market share. Additionally, the
region intends to reach foreign markets through smart logistics, smart packaging and route

optimization in the supply chain.

Table 14 Kohesio dataset analysis - Implemented projects 2014-2020 (Emilia-Romagna)

Pilot ‘ Policy Objective Most frequent bigrams
Emilia-Romagna, Italy Smarter Europe Trade Fairs
Food Wine

Food Packaging
Design Construction
Food Safety
Balsamic Vinegar
Food Supplements

Local Food
Greener, carbon-free Europe -
Social Europe Food Operator
Food Wine

Training Course
Certificate Qualification
Food Design

Safety Quality

Increase Competitiveness
Design Production

Source: Authors’elaboration.

Balsamic Vinegar and wine production in Emilia-Romagna seems to be an integral part of local
food production and is getting attention for its quality and export potential. According to the
2018 ISMEA™ report, balsamic vinegar was the leading product in terms of export value among

the region’s certified Protected Designation of Origin (PDO) and Protected Geographical

"0 https://usebalsamicvinegar.com/pod-and-pgi/?utm
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Indication (PGI) products in 2018 with an export value of €897 million. Acetaia Marchi™ also
mentions that the city of Modena exports balsamic vinegar to as many as 120 countries abroad
while ItalianFoodNet™ reported that the production of Traditional Balsamic Vinegar of Modena
showed a significant increase of around 43% in 2022 compared to the previous year, highlighting
its growing importance in the region’s agri-food sector. This information underlines why
balsamic vinegar and wine are highly mentioned in projects related to smarter objectives, with
Emilia-Romagna seeking to modernize the production and distribution processes, making sure

the region stays competitive in global markets.

Finally, an interesting observation from the analysis is that Emilia-Romagna also invests in bio-
protection technology, making sure that food stays healthy and safe during its processing. Bio-
protection means «adding food cultures, or “good bacteria”, during the fermentation process to
help prevent spoilage from happening in fermented foods-dairy products, fermented meats, even
wine»". Bio-protection technology helps in testing how the natural substances of bacteria keep
food safe and fresh by stopping microbes from growing inside the food. This ensures that the
food lasts longer without the usage of chemicals™. Investing in bio-protection technologies
aligns with the region’s goal of modernizing the agri-food sector in a sustainable, innovative way,

making sure that food exports such as balsamic vinegar stay fresh during their distribution.

Field research and knowledge production

Emilia-Romagna is known for its food industry, being one of the top producing regions and
having a strong network of small-scale businesses, agri-food innovation hubs and food research
centres. Research in the region suggests that there is a strong interest in incorporating smart
technologies and implementing data-driven approaches in the supply chain, but also to improve
food production, safety and quality analysis™™. Researchers seem to be concerned about public

health and the contaminants in local foods such as wild boar meat and cow milk, which can lead

" https://www.acetaiamarchi.com/en/balsamic-vinegar-of-modena-pgi-conquers-the-world-with-its-unique-
flavour/
"2 https://news.italianfood.net/2023/03/14/balsamic-vinegar-a-landmark-for-emilia-romagna/

s Zulkosky, C.(2023). Investment in lab-grown meat intensifying.

" de Souza, E. L., de Oliveira, K. A., & de Oliveira, M. E.(2023). Influence of lactic acid bacteria metabolites on physical
and chemical food properties. Current Opinion in Food Science, 49, 100981.

S| unghi, E., Corti, C., Biaggini, M., Merilli, S., Manenti, R., Zhao, Y., ... & Cianferoni, F.(2022). Capture-mark-recapture
data on the strictly protected Speleomantes italicus.
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to health risks for consumers"'”. Additionally, food research in the region extends into the
biodiversity of marine ecosystems, addressing the health and safety of seafood products in the
Adriatic Sea™™. This indicates a holistic view of food systems in Emilia-Romagna, considering

both land-based and sea-based production, due to the rich variety of foods found in the region.

Researchers also emphasize the importance of sustainability and circular economy principlesin
the food system, by addressing the environmental footprints of food systems'?®™. They focus
on assessing the life cycle of food products to understand their overall ecological cost and find
better ways to minimize it"?*'*, The overall goal is to reduce food waste, by implementing
efficient reverse logistic channels, making sure that unsold food does not go to waste. Instead,
these foods can be distributed back to the manufacturing companies in time, either for

reprocessing or animal feed.

Interviews'insights

The Emilia-Romagna region presents one of the most dynamic agri-food ecosystems in Europe,
characterized by a strong institutional framework, consolidated value chains, and a high degree
of international visibility. The interviews highlight the multi-dimensional strategies and
challenges that shape the region’s development, spanning from strateqgic priorities and
regulatory frameworks to sustainability, skill formation, and replicability of its governance model

(Table 15). Taken together, these insights reveal a territory that is both resilient and forward-

6 Bolzoni, L., Bonardi, S., Tansini, C., Scaltriti, E., Menozzi, I., Morganti, M., ... & Pongolini, S.(2023). Different Roles of
Wild Boars and Livestock in Salmonella Transmission to Humans in Italy. EcoHealth, 20(1), 122-132.

" Varra, M. 0., Lorenzi, V., Zanardi, E., Menotta, S., Fedrizzi, G., Angelone, B., ... & Ghidini, S. (2023). Safety evaluation
and probabilistic health risk assessment of cow milk produced in northern Italy according to dioxins and PCBs
contamination levels. Foods, 12(9), 1869.

18 Spatial and seasonal variability of human and fish viruses in mussels inside and offshore of Ravenna’s harbour
(Adriatic Sea, Italy)

s Trapella, G., Cinti, N., Parma, L., De Marco, A., Dell'Acqua, A. N., Turroni, S., ... & Palladino, G. (2023). Microbiome
variation at the clam-sediment interface may explain changes in local productivity of Chamelea gallina in the North
Adriatic sea. BMC microbiology, 23(1), 402.

120 Rosi, A., Biasini, B., Donati, M., Ricci, C., & Scazzina, F. (2020). Adherence to the Mediterranean diet and
environmental impact of the diet on primary school children living in Parma (ltaly). International Journal of
Environmental Research and Public Health, 1717), 6105.

121 Ronzano, A., Stefanini, R., Borghesi, G., & Vignali, G. (2021, September). Agricultural waste as a source of innovative
and compostable composite biopolymers for food packaging: a scientific review. In Proceedings of the 7th
International Food Operations and Processing Simulation Workshop (FoodOPS 2021)(pp. 29-36). Rende, Italy: CAL-TEK.
122 Frasnetti, E., Sadeqi, H., & Lamastra, L. (2023). Integrating insects into the agri-food system of northern Italy as a
circular economy strategy. Sustainable Production and Consumption, 43, 181-193.

123 Bottani, E., Vignali, G., Mosna, D., & Montanari, R. (2019). Economic and environmental assessment of different
reverse logistics scenarios for food waste recovery. Sustainable Production and Consumption, 20, 289-303.
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looking yet confronted with uncertainties tied to European reqgulatory shifts and the risks of

renationalization of agricultural policy.

Strategic priorities in Emilia-Romagna combine traditional strengths with forward-looking
ambitions. On the one hand, the region prioritizes sustainable primary production, food quality,
circular economy, and eco-innovation. Vertical focus groups organize stakeholders around key
value chains such as wine, dairy, pork, cereals, and aquaculture, ensuring alignment of regional
production systems with global markets. On the other hand, there is growing emphasis on
consolidation within the agro-industrial sector, with large companies like Granarolo,
Parmacotto-Gran Terre, and New Princess spearheading mergers and acquisitions. These
moves signal a dual objective: strengthening financial resilience ‘and diversifying product
portfolios, including new categories such as fortified foods. Simultaneously, policy advocacy at
the European level ensures that regional interests are defended against broader reforms—
particularly concerning the Common Agricultural Policy (CAP) and cohesion funds. In this way,
Emilia-Romagna balances market expansion with.institutional engagement, positioningitself as

both a productive and political actor in European agri-food governance.

The regulatory environment is central to regional competitiveness. Emilia-Romagna operates
under the 2021-2027 Smart Specialisation Strateqgy, with dedicated measures for climate, jobs,
and innovation. At the national level, the region has benefitted from Industry 4.0 and related tax
credits, while emerging instruments such as ARENES certification strengthen the recognition
of research and innovation investments. Discussions are ongoing on extending the Common
Market Organisation (CMQ) from wine to dairy, a move that could unlock new promotional and
structural resources for one of the region’s most significant sectors. At the same time, regional
representatives in Brussels actively lobby on dossiers such as labelling (Nutri-Score), packaging
waste requlation, biopesticides, and new genomic techniques. A recurrent concern, however, is
the renationalization of CAP instruments, which risks eroding the flexibility and place-based
orientation of agricultural policies. From a regulatory perspective, therefore, Emilia-Romagna
simultaneously benefits from strong European linkages while expressing caution against

reforms that could reduce regional agency.

Stakeholder engagement strategies are a distinctive strength. The region has institutionalized
public-private working groups, operational groups for innovation, and producer associations
that aggregate SMEs. At the local level, demonstration days, Living Labs, and university-

coordinated horizontal groups support knowledge diffusion and adoption of new practices. At
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the European level, Emilia-Romagna is deeply embedded in regional networks, producer
organizations, and civil dialogue groups. Events co-organized with EFSA, Copa-Cogeca, and
universities reinforce the region’s visibility and strengthen science-policy-industry linkages.
Importantly, there is an increasing recognition that intangible assets—such as organizational
skills and managerial capacities—are as vital to innovation as technological hardware,

highlighting the maturity of the region’s engagement model.

The innovation ecosystem is broad and multifaceted. The agri-food cluster, established in 2018
and now including over 100 members, acts as a hub connecting research, firms, and public
institutions. Emilia-Romagna’s resilience lies in its systemic integration, allowing it to withstand
shocks that destabilize less cohesive regions. International companies basedin the region, such
as Barilla and Mutti, further anchor Emilia-Romagna in global value chains, while partnerships
with EFSA and universities embed cutting-edge scientific expertise locally. Access to high-
performance computing infrastructure, such as the Leonardo supercomputer, enables projects
in data-intensive agriculture and food safety, further reinforcing the role of Emilia-Romagna as

a European reference point for innovation.

Funding instruments constitute both an opportunity and a vulnerability. European Regional
Development Fund (ERDF) and European Social Fund (ESF) resources underpin innovation and
skills, while the Rural Development Program has directed more than 40% of resources to
environmental and climate objectives, including support for young farmers. National
instruments such as MASAF supply chain projects and PNRR investments in agri-energy
complement these funds. Financial tools, including credit schemes and capital injections by
institutions like Cassa Depositi e Prestiti, have been decisive for large companies, though
smaller firms often struggle to access them. This duality reveals a structural asymmetry in
funding access that requires policy attention to avoid widening gaps between large and small

producers.

On technology adoption, Emilia-Romagna demonstrates rapid progress. Precision agriculture
has expanded dramatically since 2015, with 100% drip irrigation in tomato production and
digitalization projects linked to the Technopole and EFSA. Industry 4.0 measures have driven
modernization, while Industry 5.0 remains under development. Regulatory changes—such as
rules on dealcoholized wines—illustrate how technological choices are often constrained by legal

frameworks, underscoring the importance of requlatory foresight. Still, challenges remain,
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particularly in ensuring broadband access in rural and mountainous areas, which is critical for

scaling digital agriculture.

Sustainability and environmental objectives are deeply embedded in the region’s policies and
practices. Emilia-Romagna is a leader in organic farming, surpassing 20% of agricultural land,
and has decades of experience in integrated pest management. Circular economy principles
guide investments in eco-packaging and by-product valorisation. Supply chains such as
Parmigiano Reggiano and Barilla-Mutti contracts integrate sustainability clauses, reinforcing
environmental goals through market mechanisms. Increasingly, the region views agriculture not
onlyasaproducer of food but also asagenerator of renewable energy and carbon sequestration.
Carbon neutrality and energy autonomy are thus framed as transformative opportunities for the

future.

The skills dimension is another critical area. Through the ESF and regional initiatives like the
“Academy di Filiera” and the “Green Catalog,” Emilia-Romagna invests heavily in vocational
training, upskilling, and generational renewal. Universities, firms, and associations collaborate
through platforms such as FUDER to bridge skill mismatches. Importantly, there is a growing
emphasis on recognizing organizational change as innovation, encouraging firms to value human
capital alongside material investments. The challenge ahead is to ensure that agriculture
remains attractive to younger generations, combining income stability with opportunities for

innovation-driven careers.

Replicability emerges as a recurrent theme. Emilia-Romagna’s cluster model, with its strong
integration of SMEs, universities, and large firms, serves as a model across Italy and Europe. Its
ability to embed sustainability in contracts, align with EU policy agendas, and mobilize cross-
sector partnershipsillustrates a governance model that could inspire other regions. Yet, the risk
of renationalization threatens to undermine this replicability by weakening regional flexibility

and responsiveness.

Finally, specialization partnerships and platforms anchor Emilia-Romagna within broader
European and global networks. Collaborations with other lItalian regions, Horizon projects,
interregional initiatives on carbon credits, and missions to Asia and the United States
strengthen international benchmarking. Platforms linking food safety, digitalization, and
sustainability (e.g., EFSA partnerships, Origin network, CINECA collaborations) expand the

region’s leadership role.
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Table 15 Interview insights (Emilia Romagna)

Dimension

Interview 1

Interview 2

Interview 3

Four cross-cutting
priorities: (1) sustainable
primary production
(plant/animal/aquacultur
e), (2)food quality incl.
nutrition & health (with
cross-cluster work), (3)
agro-industrial
processes & sustainable

Consolidation of the agro-
industrial sector through
mergers and acquisitions
(e.g., Granarolo,
Parmacotto-Gran Terre,
New Princess). Emphasis
on diversification of

Strong focus on influencing
EU agricultural policy
through advocacy and
networks. Emphasis on
protecting regional
autonomy against

Strategic packaging, (4) circular products and renationalization of CAP
Priorities economy/valorisation of | transformation of and cohesion funds. Key
~6 million tons of agri- traditional supply chains. goals include income
food by-products Strong focus on financial stability for farmers,
annually. Vertical Focus resilience, product generational renewal,
Groups on major value. innovation (e.q., fortified sustainability (organic
Mission: open innovation | foods), and food >20%), circularity, and
and public-private co- security/logistics for urban | energy autonomy.
creation among agglomerations.
research, business, and
training.
Industry 4.0 has beena
L major innovation driver,
Operates within the with EU notification
2021-2027 Smart . .
Specialisation Strategy required above certain
(Sp3) retio LA ares thresholds. Industry 5.0 Engagementin lobbying on
incIL'Jde?;m “nitiative for stillunclear. Certification CAP reforms, CMOs (fruit &
. . , schemes (ARENES, third- vegetables, PDOs/PGls),
jobsand climate”and I .
. party validation of R&D and | packaging waste
laws recognising clusters | . . . . .
RO innovation) provide tax- requlation, Nutri-Score,
as specialisation . . -
. credit guarantees and biopesticides, and new
enablers. National/EU . . .
Regulatory - recognition. CMO(Common | genomic techniques. Use of
instruments L
Frameworks Market Organisation) EU Rural Development

(PNRR/NRRP)viewed as
major enablers; Rural
Development Program
supports young farmers.
Emphasis on
maintaining/increasing
R&l investment and
blending public with
private funds.

extension proposal to dairy
sector is well-received in
Emilia-Romagna. MASAF
supply chain projects(calls
with ~€3B combining
national & PNRR funds)
support agro-industrial
innovation. CAP resources
remain important but
declining.

Program(40% resources
for environmental/climate).
Concerns about
renationalization reducing
flexibility and regional
influence.
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Stakeholder

Public-private working
groups; “operational
groups for innovation”;
producer organisations
and associations to
aggregate SMEs;
demonstration days,
Living Labs, and
entrepreneur-oriented
explainer activities to
build understanding

Integration of production
chainsis aregional
strength, fostering
collaboration across the
agro-food system. Boards
of directors and advisory
roles assemble skills for
strategic decisions. Cross-

Extensive participationin
EU networks (fruit &
vegetables, PDO/PGI,
European agricultural
regions). Organization of
events with EFSA,

Engagement . . universities, consumer
. before adoption; cluster | sector collaboration(e.q., L
Strategies . . . . associations, Copa-Cogeca.
acts as “innovation with energy via agri-solar) \
. . B . . Active in civil dialogue
animator/facilitator” that | is seenasa future priority. . .
. . groups, technical working
disseminates Need for better awareness .
. . . groups, and informal
opportunities and among firms of valuing .
. . . . networks to ensure regional
brokers partnerships. intangible skills and .
. L . \ voices are heard.
Horizontal groups organizational innovation
coordinated by as R&D.
universities; vertical
groups coordinated by
companies.
Agri-food cluster active
since 2018; now 100+ Emilia-Romagna
members. Part of anine- | ecosystem functionsasa
. oY 1on Close ties with EFSA in
cluster regional system skill assembler, linking . )
Parma, University of Parma,
and closely collaborates entrepreneurs, managers, and all five regional
with ART-ER. Strong and decision-makers. . . g s
. \ 4 - . . universities via scientific
interregional links (Friuli Regional resilience .
. SN committees. Strong
Existing Venezia Giulia, Veneto, compared to other o
. o producer organizations and
Innovation Tuscany, Marche, territories (e.g., Rome) due T .
" associations in fruit &
Ecosystems Basilicata)and EU to system-level
S . . vegetables and PDO/PGI
networks. Participation integration. Strong role of .
. . . sectors(e.g., Parmigiano
inlarge Horizon local companies . ) )
. Reggiano, Barilla, Mutti).
consortia(e.qg., (Granarolo, Gran Terre, . o
. . . Integration of sustainability
Wageningen-led Smart New Princess) with in supplv chain contracts
AGRI ABS) on precision national and international PRl ’
viticulture and reach.
aquaculture.
Core levers: ERDF Heavy reliance on financial | Heavy reliance on CAP and
(innovation/competitiven | tools: tax credits, MASAF rural development funds,
ess) and ESF (skills). calls, PNRR funds, CDP though future threatened
Funding Additional support via (Cassa Depositi e Prestiti) by renationalization.

PNRR and RDP (over
2,000 young farmers
supported; 240% in
mountain areas). Need

capital injections, SIMEST,
SACE, and agricultural
credit banks. Large groups
have better access to

Emergency resources
activated for crises(e.g.,
Asian bug, floods). Interest
in new financial
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foraccess to credit and
public-private co-
financing; attention to
tax-credit certainty. R&|
effort locally ~2-2.5% vs.
~5% in some
international peers—seen
as agap to narrow.

these instruments; smaller

firms risk being left behind.

Financial instruments are
decisive for both
innovation and market
stability.

instruments (insurance,
reinsurance, EIB tools) to
complement subsidies.
PNRR also invested in
solar/agri-energy.

Technology
Adoption

Rapidly growing
digitisation since 2015-
2018 (from ~1% area
using precision tools to
"definitely growing").
Strong supplier base
across
plant/animal/aquacultur
e; regional pilotsin
precision viticulture and
aquaculture; emphasis
on sensors, data, and
showing benefits
through demos before
firms invest.

Innovation linked to
regulatory openings (e.g.,
dealcoholized wines).
Industry 4.0/5.0 measures
support technological
modernization. Growing
digital literacy among
entrepreneurs; digitization
now considered essential
for competitiveness.
Companies increasingly
integrate technology in
growth strategies,
constrained by regulatory
frameworks.

Promotion of precision
agriculture and integrated
production(e.qg., 100% drip
irrigation in tomato
production). Projects on
digitalization supported by
Technopole, Leonardo
supercomputer, and EFSA
collaboration for data-
intensive epidemiological
studies. Issues remainin
rural broadband access.

Sustainability
and
Environmental

Priorities explicitly target
sustainability:
sustainable primary
production, circularity,
eco-packaging, and
nutrition/health. Policy
linkages to Green
Deal/Farm-to-Fork and
decarbonisation are seen
as opportunities.

Investments in R&D are
oriented toward
digitization and
sustainability, aligned with
EU strategies(e.qg., Green
Deal). Agri-solar and
integration with the energy
sector represent emerging
opportunities. Food
security framed as both

Over 40% of rural
development program
dedicated to environment
and climate. Emilia-
Romagna a leaderin
organic farming (>20%).
Long-standing investments
inintegrated pest
management. Supply

Aspects . . chains integrate
Production environmental and o L
. L. o sustainability objectives.
diversification across logistical challenge, .
o . . . Push for carbon neutrality,
territories mitigates especially for feeding large .
. ; . o carbon credits, and energy
climate/flood risks; urban populations. Emilia- )
. o autonomy through agri-
focus on environmental, Romagna shows resilience
. ) . . solar and renewable
economic, and social in addressing these .
L production.
sustainability together. compared to Rome.
ESF-backed upskilling Recognition that Strong focus on training via
and gap-closing between | organizational change and the “Green Catalog”(RDP).
Skill supply/demand. Ongoing | human capital are part of Events with DG AGRI on

Development

“Skills Intelligence” with
ART-ER; “Academy di
Filiera"(first year ~90%
placement for 21

innovation and can be
included in R&D/tax credit
measures. Need for
greater awareness among

innovation and EIP-Agri.
Plans for an EU-level event
on agricultural training in
Bologna. Emphasis on
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vocational graduates
across multiple supply
chains); launch of FUDER
association (all regional
universities + Catholic
Univ. + companies)to
strengthen advanced
training and talent
attraction. Shortages
exist from basic
technical roles(e.qg.,
refrigeration)to
managerial skills; active
measures for
generational renewal.

companies about
intangible skills as
productive factors.
Growing demand for
technically skilled
professionals, particularly
in market expertise and
digital literacy.

generational renewal and
entrepreneurial
attractiveness of
agriculture. Skills renewal
framed as essential for
paradigm shift.

Replicability

The model, regional
cluster as facilitator;
mixed public-private
focus groups; Living
Labs; PO-based
aggregation of SMEs;
knowledge-first adoption
pathway, is designed to
be portable and is
already being applied
across interregional/EU
networks, returning
solutions and projects
back to the region.

Emilia-Romagna’s
integrated production
capacity and collaborative
ecosystems are viewed as

successful models for Italy.

The approach could be
replicated elsewhere, but
outside Emilia more effort
is needed to foster
integration.

Emilia-Romagna viewed as
a special case due to high
business concentration and
strong producer
organizations. Its
integrated sustainability
approaches(CMOs,
PDO/PGI rules, supply chain
contracts) serve as models
for replication in other
regions. Concern that
renationalization may
prevent effective
replication of successful
regional models.

Specialisation
Partnerships
and Platforms

Collaborations with agri-
food/bioeconomy
clustersin Friuli Venezia
Giulia(incl. mountain
agriculture initiatives),
Veneto, Tuscany,
Marche, and Basilicata;
solutions often sourced
EU-wide (e.qg., Dutch
agritech). International
exposure via missions
(South Korea, Singapore,
California; upcoming
Expo Osaka) helps
benchmark against high-
investment ecosystems.

Partnerships are
strengthened through
mergers, acquisitions, and
collaboration with national
financial players(e.g.,
CDP). Proposals for CMO
expansion to dairy and
Ministry-led supply chain
projects support
specialization. Links with
energy sector (agri-solar).

Active in regional, national,
and EU networks on CMQOs,
PDOs/PCGls, Origin network,
and Horizon projects.
Collaboration with EFSA
and CINECA for data and
digital platforms. Interreg
projects(e.q., Italy-Croatia
on carbon credits).
Platforms linking
sustainability, food safety,
and innovation.

Source: Authors’elaboration.
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Insights regarding the integration of RRI principles

The Emilia-Romagna region demonstrates significant alignment with RRI principles, embedding
inclusivity, sustainability, and responsiveness into its agri-food innovation ecosystem.
Examining the region’s strategies through the six RRI dimensions highlights both strengths and

areas where further progress is needed.

Public engagement is a cornerstone of Emilia-Romagna’s agri-food innovation system. The
Agrifood Clust-ER acts as a platform for structured participation through vertical and horizontal
focus groups, Living Labs, and demonstration activities that involve farmers, SMEs, research
institutes, and civil society actors. These participatory mechanisms not only foster co-creation
of solutions but also enhance public trust and awareness of innovation processes, from
sustainable packaging to precision agriculture. At the European level, the region’s Brussels
office engages with civil dialogue groups and organizes events with EFSA, universities, and
consumer associations, ensuring that regional voices contribute to EU policy debates. This
strong culture of stakeholder engagement ensures that innovation is socially embedded and

broadly supported.

Ethical considerations underpin Emilia-Romagna’s food system strategies, particularly in
relation to sustainability, health, and consumer trust. PDO and PGl certifications safeguard
cultural heritage and product authenticity, reinforcing ethical food production grounded in
traceability and quality. Bio-protection technologies and research on contaminants in milk,
meat, and seafood reflect a commitment to consumer health and food safety. Similarly, the
region’s efforts to balance economic growth with environmental protection—such as eco-
packaging, waste valorisation, and renewable energy integration—reflect an ethical orientation

that goes beyond compliance, aiming to reconcile innovation with societal values.

Although not explicitly foregrounded in the interviews and documents, gender equality is
indirectly addressed through initiatives that promote inclusiveness in vocational training and
entrepreneurship. Programs like the “Green Catalog” and the “Academy di Filiera” offer
opportunities for younger generations and underrepresented groups to gain skills in sustainable
agriculture, food processing, and eco-innovation. The emphasis on generational renewal and the
attractiveness of farming as a career also creates opportunities to close gender gaps in
participation. However, more explicit gender mainstreaming in cluster governance and training

programs could strengthen this dimension further.

84



VISION
4F00D

Emilia-Romagna actively promotes open access to knowledge and innovation. Through its RIS3
governance, the region supports the dissemination of research outcomes across SMEs and
clusters, while projects funded under European and regional schemes emphasize knowledge
transfer and shared infrastructures. For example, the collaboration with EFSA and the CINECA
supercomputer underlines how scientific dataand advanced computing resources are mobilized
for public benefit, supporting epidemiological studies, food safety monitoring, and precision
agriculture. The use of platforms and networks also ensures that innovations and lessons are

not confined to single actors but are distributed across the ecosystem.

Governance is a decisive factor in Emilia-Romagna’s integration of RRI. The regional RIS3
embeds multi-level coordination through institutions like ARTER and the Agrifood Clust-ER,
ensuring alignment between SMEs, academia, and public authorities. At the EU level, the
Brussels delegation advocates against renationalization of CAP and cohesion funds, arguing for
the importance of subsidiarity and regional autonomy in shaping food policies. Governance
challenges remain, particularly in bridging funding gaps for small-scale producers and ensuring
that renationalization does not undermine place-based policy flexibility. Nevertheless, Emilia-
Romagna exemplifies how proactive governance, linked to both regional clusters and European

platforms, can operationalize RRI in practice.

The region demonstrates strong commitment to science education through its extensive
training and knowledge infrastructure. With more than 100-degree programs in circular
economy and eco-design, and over 70 research laboratories, Emilia-Romagna has built a robust
pipeline of skills and knowledge for future food system innovation. Partnerships with
universities, EFSA, and international networks ensure that education is not only local but globally
relevant. Moreover, dissemination activities, such as webinars on Farm-to-Fork topics and
Horizon projects on PDO/PGI sustainability, help translate complex scientific debates into

accessible knowledge for producers, SMEs, and citizens.
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5. EU regions with similar priorities

Mapping regions with similar priorities is an essential step in fostering cross-regional learning,
collaboration, and policy transfer among regions in the EU. It not only identifies systemic EU-
level challenges and structural barriers but also enables policymakers and stakeholders to share
their knowledge and design tailored solutions based on mutual experience. The cross-analysis
of fifteen European regions, apart from our pilot regions, reveals common patterns across
dimensions of acceleration, governance, and efficiency in relation to food system

transformation.

Key aspects that are essential for strengthening the EU food system through cross-regional
dialogues include: (i) forming collaborations between regions with similar priorities to
overcome acceleration challenges such as fragmented innovation ecosystems and weak value
chain integration; (ii) exchanging experiences in governance by sharing approaches to
complex funding systems, administrative fragmentation, and multi-level coordination
mechanisms; (iii) developing joint programs for technology adoption and skills development,
especially in the context of digitalization, green skills, and the preparedness of rural and primary
sector workforces; (iv) addressing energy efficiency and climate change, which remain highly

context-specific.

Although regions pursue shared goals such as low-carbon food production, circularity, and
climate resilience, differences in biodiversity, land use, and socio-economic context present
barriers to convergence. This dimension remains the most difficult for establishing regionally
coordinated solutions. To address this, we follow a stepwise methodology: first, by highlighting
key challenges consistently emerging across the regions to get an overall understanding of what
issues need to be addressed. Our focus then shifts to specific, standout challenges arising due
to unique socioeconomic, geopolitical, and environmental conditions, helping us comprehend
region-specific dynamics. Finally, we mapped the regions into distinct profiles based on the
challenges they share, considering their context, socio-economic characteristics and
geographical location, ensuring the profiles have the highest possible degree of similarity. This
approach ensures that the identified profiles bring together regions with comparable

challenges, allowing them to share solutions and foster collaboration in the future.
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5.1Key challenges consistently emerging

A recurring theme across the regions is the presence of fragmented ecosystems, with cross-
helix and cross-sector collaboration being weak due to knowledge transfer gaps and broken
value-chain links. As aresult, high-added-value local products from regions like Navarra are not
being embedded in the international market, regions in the Netherlands fail to unlock the full
potential of their skilled workforce and R&D capacity, and rural SMEs in Southern Ireland, Norte
and Catalonia fail to absorb new technologies and exploit research outputs. Another issue is the
exclusion of local farmers from the innovation process. As a result, innovation happens to meet
the demands of the larger players in the value chain, completely disregarding the needs and

capabilities of local farmers, who feel disconnected and fail to uptake the new technologies.

Insufficient funding mechanisms, where structural and administrative barriers hinder business
development and innovation in the food industry is another main concern across the regions.
Many stakeholders struggle to secure the right type of funding at the right stage of the
innovation process. Funding schemes are poorly coordinated due to complex regulations and
paperwork, discouraging SMEs from applying for financial support. Many investors are willing to
fund short-term innovation projects (pilots) rather than long-term scaling pathways due to the

risks arising, with many projects failing to enter the market and increase profits.

Multi-level governance issues are widespread due to vertical and horizontal misalignments.
Regional departmentsinthe foodindustry struggle to collaborate and understand the S3, making
it hard for them to formulate cross-cutting initiatives. Local authorities have limited access to
funding opportunities and fail to meet the needs of local farmers and producers. As a result,
resources and opportunities for smaller players are limited, leading to a less inclusive and fair

agri-food industry.

Fragmented ecosystems, governance inefficiencies, and constrained funding have resulted in
substantial gaps in technology adoption and skills development. While larger regions like
Helsinki-Uusimaa and East Middle Sweden promote digital transformation and industrial
renewal, other regions like Bretagne, Cyprus, Malopolskie and Southern Ireland struggle with
basic infrastructure and upskilling the workforce, resulting in many businesses failing to catch
up to the rapid digital transitions. SMEs have limited access to test beds and demonstration
sites, leading to slower adoption, high risks and fewer opportunities to validate and scale

innovations.
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Energy efficiency and adaptation to climate change is a common challenge between the
regions with food processing industries consuming vast amounts of energy for heating, cooling
and sterilization. Areas suffering from extreme temperatures are heavily concerned about this,
with Nordic regions experiencing very low temperatures and Mediterranean regions
experiencing heatwaves and droughts, amplifying the already high energy demand for food
processing. This makes it difficult for them to meet the net-zero and negative emissions targets

set by the EU.

Adopting circular economy principles in food processing and packaging is crucial, as food
systems produce by-products that end up as waste. Southern Ireland, Navarra and Cataloniaaim
to integrate traceability technologies and monitoring systems to measure the environmental
footprint of their practices. Cyprus and the South Netherlands are focusing on becoming more
data-driven by implementing smart farming techniques, while Malta intends to transform fish

waste into valuable by-products.
5.2 Cross-cutting contextual challengesdinking regions with similar profiles

Having outlined the generic challenges that regional food systems face, the focus now shifts to
more context-specific issues, helping us understand how socio-economic, geopolitical and
environmental dynamics shape distinct patterns of challenges that stand out in specific types

of regions.

Building resilient and self-sufficient food systems by reducing dependence on imports:
Enhancing self-reliant food systems and local food production are key priorities in certain
regions. The goal for them is to produce, process, distribute and market their own food,
enhancing local food security and the local economy. External shocks and extreme climate
events are becoming more frequent, restricting international food networks. Regions that
heavily depend on imported raw materials and goods are exposed to rapid price fluctuations,
shortages and trade restrictions. Similarly to our pilot region Northern and Eastern Finland, East
Middle Sweden and Lubelskie are aiming to shorten their supply chains and reduce their
dependency on long-distance logistics. With around 40% of food being imported as mentioned
by the Nordic Council of Ministers (2025)?* , many Nordic regions seem to be heavily reliant on

external sources, struggling to sustain themselves and produce locally.

124 https://systemssolutions.org/ projects-and-activities/nordic-food-alert/
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Protecting high-value agri-food exports from increasing global and environmental
disruptions: On the other hand, many export-dependent economies are affected on a different
scale by geopolitical shocks and environmental threats. Regions like Norte, Southern Ireland,
Cyprus and our pilot region Emilia-Romagna, which are all significant export-oriented food hubs,
have prioritized safeguarding their high-value products by ensuring the PDO/PGI'* certification,
guaranteeing their authenticity in the international market. On the other hand, Catalonia and
Lodzkie pursue the diversification of their export products by focusing on high-potential

specialisation sectors to stay resilient to potential global crises and avoid big losses.

Global and climate-related disruptions affect each export-oriented region in unique ways. For
example, Southern Ireland is exposed to Brexit-related trade restrictions, while Cyprus has
faced limitations on exporting products to China due to food quality concerns. Alongside wider
shocks such as geopolitical conflicts, supply chain fragmentations and environmental
instabilities vary across the regions and make it difficult for them to distribute their products,
indicating that these issues cant be solved uniformly but instead require region-specific

strategies.

Balancing decentralized energy transition and renewable energy expansion with agricultural
land-use needs: As part of their resilience strategy, many regions shift their focus on expanding
energy infrastructure with the objective of either decentralizing or increasing renewable energy
sources. This shift comes with many obstacles though, such as land-use conflicts. Smaller and
isolated regions depend on centralized national grids and imports, with excessive amounts of
energy being distributed to these locations. As in our pilot regions Thessaly and Castillay Leon,
balancing solar energy expansion with agricultural productivity is a main priority for Cyprus. As
an island, it remains highly energy-dependent, importing around 95% of its primary energy, but
with the Great Sea Interconnector'?® expected to be finalised by 2029, Cyprus has already made
progress in becoming less dependent on external energy sources. The end goal is for farmers in

rural areas to use less energy while still producing the same food output.

Onthe other hand, agri-food heartlands with high volumes of production face a similar challenge
butin a different context. A perfect example is the challenges observedin Southern and Eastern

Netherlands. These regions are major producers in the agri-food industry and export large

125 https://www.minagric.gr/en/farmer-menu-2/pdo-pgi-tsgproducts-menu

126 https://www.great-sea-interconnector.com/en
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volumes of food globally, as mentioned by WUR'™. This indicates that they consume high
amounts of energy and face sustainability concerns, which they are aiming to address by
expanding their renewable energy sources without affecting the land use needed by farmers to

maintain agricultural production.

Tackling skills shortages caused by brain drain and workforce ageing in rural regions: Smaller
territories with proximity to metropolitan areas are continuously losing young prospects to
bigger cities, leaving them with an ageing workforce who struggle to adapt digital tools. As a
result, these regions end up being left behind, with many of their SMEs and local farmers forced
to shut down operations, leading to significant job losses. For instance, although the South and
East Netherlands have multiple R&D institutions, they are still ‘unable to attract young
professionals who would rather work in larger cities such as Amsterdam and Rotterdam.
Similarly, Lubelskie and Northern and Eastern Finland lose their workforce to Warsaw and

Helsinki respectively, failing to attract skilled workers and facing population decline.

Safeguarding food systems against water scarcity and climate risks: Water security has been
one of the emerging challenges in recent years due to global warming effects. According to a
recent study from the JRC(2020)"?%, even if we manage to pursue efforts to keep global warming
within a normal level of 1.5°C, the number of people exposed to water scarcity could stillincrease
by 14% in a 30-year window from when that level is reached and the economic activity by 13%.
This mainly concerns Mediterranean regions, where droughts and rising temperatures put
extraordinary pressure on waterresources, making it difficult to align their priorities with those
of Northern regions that face very different climate risks. For instance, Cyprus prioritises the
promotion of sustainable irrigation practices, while Catalonia has emphasized the importance
of better nutrient management to safeguard water-ecosystem health. Because agriculture is a
dominant activity in these regions, efficient water management is vital to sustain productionin
these extreme weather conditions. At the same time, their shared Mediterranean climate makes
water scarcity a relatable and cross-cutting challenge, creating opportunities for these regions

to collaborate and exchange solutions.

Halting overfishing and restoring marine ecosystems:

Overfishing remains one of the most critical threats to Europe’s marine ecosystems, with most

127 https://www.wur.nl/en/ newsarticle/strong-growth-in-dutch-agricultural-exports-driven-by-european-
trade.htm

128 https://publications.jrc.ec.europa.eu/repository/handle/ JRC118586
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fishing stocks being either overexploited or in poor bioclogical condition. According to a study
from the European Environment Agency (2024)™°, from 2020 to 2023, over 70% of fishing stocks
in Europe have either been overfished, in poor biological condition or both, with only 9% of
species in the Mediterranean and Black Sea meeting the GES™ criteria. Cyprus, Malta, South-
East Romania, Helsinki-Uusimaa and Southern Ireland all seek to enhance biodiversity in their

water ecosystems by reducing the environmental impact of excessive fishing practices.

Coastal and island regions in the Mediterranean, Black Sea and Atlantic periphery should
immediately address this concern. However, due to the very different contexts of these regions,
the approaches they implement must vary. Mediterranean and Black Sea regions with depleted
stocks and small-scale, subsistence-oriented fisheries require stricter quotas, seasonal bans
and livelihood support, while export-oriented Atlantic regions such as Southern Ireland might
benefit more from sustainable management, certification schemesand innovation. Recognizing
these variations helps us confront the challenge of convergence as we can better understand

how solutions and policies need to be adapted to local contexts, rather than applied uniformly.
5.3 Mapping regional profiles thro@tgh shared challenges

By comparing the types and severity of challenges between the fifteen regions we examined and
out five pilot regions, we aim to group them into distinct profiles. This approach can promote
new opportunities for our pilot regions to share knowledge with similar areas and implement
coordinated policy approaches. Each group represents a distinct profile of food-related
challenges, defined by the type and severity of issues regions share, while also accounting for
differences in demographics, geography, biodiversity, economic development and the maturity
of their innovation ecosystems, as these factors shape how regions can collaborate and share

solutions.

Cluster 1- Energy transition & climate-heavy regions

Regions: Cyprus, East Netherlands, South Netherlands, Southern Ireland, Malta, Thessaly

Description: These regions face strong environmental and sustainability pressures, making
energy efficiency their most critical challenge. Their main concern is balancing energy

expansion with agricultural development, though the underlying drivers differ. On the one hand,

129 https://www.eea.europa.eu/en/analysis/indicators/status-of-marine-fish-and

180 https://environment.ec.europa.eu/topics/marine-environment/descriptors-under-marine-strateqy-framework-
directive_en
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agricultural heartlands in the Netherlands and Southern Ireland seek to expand renewable
energy infrastructure due to current unsustainable farming practices. Their main struggles are
over-intensification, nitrogen emissions and excessive energy use during farming practices. In
contrast, smaller and isolated areas like Cyprus, Malta and Thessaly are aiming to reduce
dependence on imported energy sources and address climate risks by developing their own
central energy hub. This indicates that both sets of regions are consuming excessive amounts
of energy and are aiming to expand renewable sources, but for fundamentally different reasons.
This means that while they can collaborate over their shared challenges, they may still require

different solutions tailored to their specific contexts.

Cluster 2 - Regions facing workforce and digitalization bottlenecks

Regions: South-East Romania, East Middle Sweden, Lubelskie, Norte, Northern and Eastern

Finland, Greater Poland, Thessaly, Castillay Leon

Description: These regions share a peripheral and rural character with similar demographics. As
aresult, one of their biggest concerns is losing their local talent to larger, metropolitan areas,
leading to skills shortages. While governance and funding mechanisms exist, the critical
bottleneck lies in building a skilled workforce, retaining young talent and providing SMEs with

the indispensable resources to benefit from Industry 4.0 innovations.

Although these regions are grouped for facing digitalisation bottlenecks, they operate at
different stages of innovation and digitalisation. This indicates that while they share a cluster,
the nature of their challenges may differ and require different adjustments to overcome. For
instance, according to the Regional Innovation Scoreboard™' and the Regional Attractiveness
Index™? regions like South-East Romania, Thessaly and Lubelskie are mainly classified as
emerging innovators and have the lowest scores of digital attractiveness, reflecting their
struggles with basic digital infrastructure, connectivity and skills. Transitioning regions like
Castilla y Leon, Norte and Greater Poland have a stronger industrial base and are mainly
classified as moderate innovators with average digital attractiveness scores. These regions are
not concerned about digital literacy, but their focus shifts to upskilling the workforce and
enabling more SMEs to adopt Industry 4.0. In contrast, East Middle Sweden and Northern and

Eastern Finland are ranked as strong/leader innovators and have high attractiveness scores.

T https://research-and-innovation.ec.europa.eu/statistics/performance-indicators/regional-innovation-
scoreboard_en

82 https://zenodo.org/records/16356329
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Here, the regions have overcome basic digitalisation challenges and are now concerned about

the frontier adoption of Al and advanced digital technologies.

Given the common workforce and digitalisation bottlenecks, these regions would benefit from
capacity-building partnerships and shared resource platforms. This will enhance peer-learning
opportunities and bilateral exchanges under funding instruments like S3 Partnerships and
Horizon Europe. At the same time, it is essential to recognize that each region’s stage of
innovation maturity and digitalization capacity differs, meaning that while they share similar

obstacles, their priorities and policies must be tailored to their specific contexts.

Cluster 3 - Regions with governance and coordination gaps

Regions: Catalonia, Navarra, Bretagne, Helsinki-Uusimaa, Malopolskie, Lodzkie, Norte, Emilia-

Romagna

Description: This cluster of EU regions primarily prioritizes overcoming governance and
coordination bottlenecks, while technological, climate or skills development challenges remain
important but secondary considerations. Industrialised and innovation-intensive territories
such as Emilia-Romagna, Helsinki-Uusimaa, Catalonia, Bretagne and Norte struggle to address
the overcomplexity of coordinating multiple stakeholders and funding mechanisms. Looking at
their rankings in the Regional Innovation Scoreboard and Regional Competitiveness Index™,
they display high R&D intensity, business sophistication and host a diverse set of universities
and innovation stakeholders, which makes it difficult to ensure effective horizontal coordination

among them.

By contrast, peripheral and less industrialised regions in this cluster such as Malopolskie,
Lodzkie and Navarra display a different pattern of challenges that arise from vertical
dependency and limited funding opportunities. These areas are predominantly concerned by
their access to funding, complex bureaucracy and limited policy coherence with nationaland EU
frameworks, justifying their perception of being overlooked in broader strategic agendas. As a
result, SMEs and research organisations are less integrated into European and national

networks, so they miss collaborative or partnership opportunities.

Overall, governance is a multi-dimensional challenge which makes it difficult for regions across
Europe to find common solutions. Each area is challenged by its own political corruption and

fragmentation concerns. In total, high-performing regions that primarily focus on governance

133 https://ec.europa.eu/regional_policy/assets/regional-competitiveness/index.html#/
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seem to emphasize on coordination and coherence, whereas less-developed regions are

attentive to inclusion, trust and vertical alignment with higher policy levels.

Table 16 presents the challenges identified in the regional policy agendas of the fifteen
regions we compared with our pilots. The complete list of policy-related documents that were

reviewed can be found in Annex E.
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Table 16 Common challenges between EU regions prioritizing food systems in their regional policy agendas

Challenge ‘

Acceleration

Funding Mechanisms

Governance
Multi-Level Governance

Efficiency

Technology Adoption & Skills

Energy Efficiency & Climate

Sub-Category ‘ Fragmented Ecosystem

Bretagne (FR)

Addressing fragmented
institutional structures and
siloed policymaking that
hinder the transition toward
unified economic
development guided by smart
specialisation(s3)(Also
relevant to Governance -
Multi-level Governance
Collaboration)

Tackling the limited
coordination and
uptake of collaborative
R&D funding tools that
obstruct the scaling of
circular economy
initiatives

Resolving weak
regional financing
ecosystems that act as
a barrier to sustained
circular economy
innovation and
commercialization

Overcoming
problematic
collaborative project
funding and innovation
that impede circular
economy transition
(also relevant to
efficiency - energy
efficiency & climate
change)

Collaboration

Overcoming insufficient
stakeholder dialogue across
governance levels and sectors
that hinders innovation-driven
and territorially balanced
development

Addressing the lack of
coordination between
governance levels that creates
fragmentationin the design
and implementation of
coherent food policies

Overcoming the lack of
participative and adaptive
governance mechanisms that
acts as a barrier to coherent
policy implementation across
agri-food and circular economy
sectors

Development

Tackling the limited opportunities
for digital skills development and
professional upskilling which
constrain the promotion of digital
jobs and the innovation capacity

Addressing the weak digital
expertise and fragmented
knowledge transfer among SMES
and public services (also
enhances acceleration -
fragmented ecosystems)

Change

Resolve the insufficient
adoption of regenerative and
eco-efficient practices that
block the transition towards
low-carbon, energy-resilient
food systems
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Challenge ‘

Acceleration

Fragmented Ecosystem

Governance

Funding Mechanisms

Multi-Level Governance

Efficiency

Technology Adoption & Skills

Energy Efficiency & Climate

Sub-Category ‘

Helsinki-
Uusimaa (F1)

Overcoming stakeholder
fragmentation that limits the
development of shared
regional innovation strategies

Strengthening multi-level
governance to foster social
and creative capital

Tackling weak cross-sectoral
collaboration to promote
regional innovation
ecosystems

Bridging the gap between
rapid digital transformation
and governance capacity

Enhance the
underfunded
collaborative and
ecosystem-based
innovation projects

Overcoming limited use
of tailored financial
instruments to
accelerate smart
specialisation
execution

Enhance public funding
mechanisms to
promote private sector
investment

Collaboration

Tackling fragmented
stakeholder engagement that
undermines strategic
alignment and implementation

Tackling fragmented multi-
level governance to enhance
strategic alignment and
implementation

Development Change

Overcoming outdated industrial
practices that block the transition
totech-enabled, efficient
production systems

Addressing future-ready skills
mismatches in the workforce and
promoting more inclusive training

Overcoming barriers in
supporting and leveraging
immigrant talent

Strengthening the weak
collaboration between
businesses, educational
institutions, and communities
that constraint innovation
capacity and knowledge transfer
(also enhances acceleration -
fragmented ecosystems)

Overcoming strugglesin
developing sector-specific
indicators to measure the impact

of digitalization on efficiency

Overcoming barriers in
transforming mobility and
infrastructure systems to
achieve carbon neutrality
faster

Getting over linear production
models that slow down the
adoption of circular economy
and resource-efficiency
practices and the integration
of bioeconomy principles

Reducing environmental
strain through effective
resource use and emission
monitoring
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Challenge ‘

Acceleration

Fragmented Ecosystem

Funding Mechanisms

Governance

Multi-Level Governance

Efficiency

Technology Adoption & Skills

Energy Efficiency & Climate

Sub-Category ‘

Navarra(ES)

Addressing weak cooperation
and duplication between agri-
food actors, businesses,
universities, and technology
centers

Facilitating knowledge
transfer to SMES in the food
industry to overcome
fragmentation issues

Improving alignment between
education/training and food
industry needs (also relevant
to governance - multi-level
governance collaboration)

Promoting coordination
across the value chain to
overcome positioning gaps for
high-added value local
products

Reversing the decline
in private R&D
investment that limits
the promotion of
ambitious food
innovation projects

Collaboration

Enhancing the influence of the
region on developing national
food policies which is affected
by the small regional size and
distance from decision-making
centers

Low awareness of business
opportunities in specialized
niches limiting global
competitiveness

Enhancing public-private
collaboration to overcome
fragmented regional innovation
governance

Ensuring alignment and
communication across s4
governance bodies to avoid
fragmentation

Development Change

Addressing skills mismatching
and overqualification in food-
related sectors(also relevant to
acceleration - fragmented
ecosystems and governance -
multi-level governance
collaboration)

Delayed digital transformation in
businesses(also relevant to
acceleration - fragmented
ecosystems. Vague description:
is the issue organizational or
technical?)

Addressing sustainability gapsin
crop management through the
effective integration of precision
agriculture and digital tools

Enhancing digital marketing and
sales capabilities in the agri-food
sector

Encouraging the use of fewer
natural resources and
promoting organic production

Immediate need for circular
economy practices like by-
product reuse in food
manufacturing

Implementing food safety and
traceability technologies to
address gaps in supply chain
management and compliance
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Challenge ‘

Acceleration

Fragmented Ecosystem

Governance

Funding Mechanisms

Multi-Level Governance

Efficiency

Technology Adoption & Skills

Energy Efficiency & Climate

Sub-Category ‘

Southern
Ireland (IE)

Addressing fragmented
knowledge dissemination in
agri-food innovation mainly
between researchers and SME
that limit mentorship
opportunities, accelerator
programs and specialist
commercial knowledge

Low technical capacity
amongst local farmers
blocking the integration of
smart farming practices (also
relevant to efficiency -
technology adoption & skills
development)

Enhancing the quality of
engineering and ICT training
to better support smart
farming and precision
agriculture specialisation

Promoting cross-sector
coordinationin the
bioeconomy

Overcoming the limited
funding access and
awareness acting as
barriers to SME agri-
food business scaling
and innovation

Addressing the lack of
early-stage funding and
investor support for
sustainable food and
bio-based innovations

Collaboration

Adapting to post-Brexit trade
uncertainties in meat and dairy
products due to excessive
bureaucracy and pricing
fluctuations

Adapting to Brexit restrictions
regarding access to UK fishing
waters

Development Change

Lack of digital connectivity in
rural areas hindering adoption of
smart agri-food practice

Inadequate rural road
infrastructure as a barrier to
smart logistics in agri-food

Mitigating the effects of low
youth participation in the
bioeconomy sector (because of
an aging workforce, rural
depopulation, lack of awareness?)

Enhancing the insufficient early
and school-level education which
is centered around sustainable
living and circular economy
principles

Adapting to changing consumer
diets and product demands

Handling environmental
pressure from overuse of land
and marine resources to meet
agri-food production and
export demands

Helping farmers and food
producers that struggle to
adjust to greener, low-carbon
practices

Scaling up biorefining and
managing 'end of life' waste

Reducing overfishing to
protect marine food security
and biodiversity

Adoption of sustainable
livestock management
systems (also relevant to
efficiency - technology
adoption & skills
development)
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Challenge ‘

Acceleration

Funding Mechanisms

Governance

Multi-Level Governance

Efficiency
Technology Adoption & Skills

Energy Efficiency & Climate

Sub-Category ‘

East Middle
Sweden (SE)

Fragmented Ecosystem

Enhancing weak cross-sector
collaboration in digitalization,
research and innovation
(especially involving grassroot
actors)

Addressing low profitability in
primary food production due
to value chain imbalance -
innovation ecosystems
neglect primary producers

Reinforcing underdeveloped
innovation ecosystems in
emerging thematic areas
relevant to the food industry

Addressing gaps in
interregional infrastructure
that hinder the development
of resilient food innovation
ecosystems

Addressing weak linkages
between academia and
industry that hinde knowledge
transfer and innovation

Addressing gender gaps that
limit inclusive participationin
industrial and sustainability
transitions

Limited inclusion of food-
related businesses in regional
smart energy innovation
networks

Combating antibiotic
resistance crisis by
enhancing the limited
funding for cross-
sector R&D
collaboration in health
innovation and future
medicine development

Collaboration

Structural and regulatory
barriers prevent effective
cross-border collaboration and
access to health data, limiting
innovation in response to global
threats like pandemics and
antibiotic resistance

Integrating 'one health’
governance linking food
production, animal health, and
public health to address
antibiotic resistance (also
relevant to acceleration -
fragmented ecosystems)

Strengthening industrial
resilience and security against
unpredictable disruptions
preparing for future pandemics
and trade barriers - enhancing
logistics

mitigating raw material and
component shortages due to
geopolitical and environmental
uncertainties - enhance local
production/ less dependence
on imported products
protecting industrial secrets
and sensitive data
safeguarding digital
infrastructure from cyber-
attacks

Including civil society in the
energy transition process

Development Change

Addressing limited SME access to
test beds that support alignment
with large-scale industry needs
and innovation integration

Addressing skills gaps that hinder
cross-sector adoption of smart
technologies in food production

Enhancing research in digital
innovations to ensure supply
security and self-sufficiency

Addressing the underutilization of
vertical farming and protein
innovation that limits the
strengthening of local circular
food production

Promoting inclusive and socially
driven business models in the
food sector(gender equality,
social entrepreneurship)

Low digital maturity and
awareness of risks as an obstacle
to digitalizing agri-food systems
Boosting insufficient training and
entrepreneurial support for
transitioning SMES into modern
food systems

Addressing gaps in the business
sector competence in
sustainability, digitalization, and
internationalization that
constrain innovation and

competitiveness

Enhancing renewable energy
expansion while still
preserving agricultural and
forestry land productivity

Need to develop more circular
solutions and business models
to reduce fossil fuels

Strengthening industrial
symbiosis to improve
resource use efficiency

Meeting net-zero and negative
emission targets
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South-East
Romania(RO)

Absence of regional agrifood
clusters and innovation hubs
limiting knowledge exchange
and sector growth

Lack of stakeholder
partnerships in fisheries and
aquaculture slowing down
innovation

Inadequate research
infrastructure for agri-food
biotechnologies affecting
public-private collaboration

Addressing low visibility of
clusters and networks leading
to underutilized innovation
ecosystems

Addressing limited support for
inclusive enterprises that
promote the social economy
and women'’s
entrepreneurship

Limited financial
incentives
discouraging
innovation and
knowledge transfer
among farmers (also
relevant to
acceleration -
fragmented
ecosystems)

Limited awareness of
funding opportunities
in biotech RDIl and for
KET implementation

Overcoming financial
barriers (low
reimbursement
capacity, reluctance of
financial institutions,
limited guarantees)
that make it hard for
SMES and startups to
get RDI funding

Resolving the lack of cross-
border and multi-level
collaboration in biotechnology

Weak vertical and horizontal
integration of ICT actors in
innovation governance (also
relevant to acceleration -
fragmented ecosystems)

Inadequate vertical policy
coordination for attracting,
motivating and retaining RDI
talent (especially young
doctoral students)

Lack of coordinated RDI
recognition and reward
systems (demotivates RDI
students)

Low interest and awareness of
RDI careers among students
(limited education programs,
internships etc.)

Insufficient technological
integration in agrifood production
limiting value-added processing
and innoyation

Slow process of adopting smart
and digital agricultural
technologies (agri-smart).

Bridging the skills gap in ICT-
driven RDI activities and
biotechnology

Stimulate digital monitoringin
aquaculture and processing

Lack technical capacity of
aquaculture workforce

Addressing uneven dissemination
of digital technologies in the
regional economy

Mitigating skills gaps among RDI
staff that limit the effective
application of key enabling
technologies

Bridging gender gap in access to
employment

Limited use of climate-
resilient biotechnologiesin
agrifood sector hindering
sustainable adaptation

Addressing the
underutilization of paper
waste compostingin
agriculture that limits circular
resource use in the sector

Inefficient cold chain and
storage infrastructure

Reducing the environmental
impact of traditional fishing
practices
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Challenge ‘

Acceleration

Fragmented Ecosystem

Funding Mechanisms

Governance

Multi-Level Governance

Efficiency

Technology Adoption & Skills

Energy Efficiency & Climate

Sub-Category ‘

Cyprus(CY)

Addressing the prevalence of
small-scale, family-run farms
and fragmented land holdings
- highly dispersed, can't
benefit from economies of
scale and coordinated
technological solutions (also
relevant to governance -
multi-level governance
collaboration)

Low market absorption for
agri-tech solutions due to
fragmented land holdings and
low technical capacity

Insufficient use of PDO/PGI
systems due to lack of
scientific coordination

Limited business involvement
in scientific research for
system innovation leading to
incohesive transformation
with public research not
reaching farmers and
producers (also relevant to
governance - funding
mechanisms)

Overcoming fragmentation
obstacles in using digital
technologies for social
inclusion and societal
resilience

Low investments in
agriculture (lowest in
EU) due to very low
absorptive capacity for
innovation

Imbalanced funding
between private
sectors and research
organizations: limited
private sector
participation in long-
term system
transformation
(biotechnology
integration, adaptation
to circular economy
principles). Businesses
fund what is directly
profitable.

Collaboration

Aligning with EU-wide
agroecological transitions

Exploiting prima participation
to collaborate with other
countries common problems in
the mediterranean area

A weak local engineering base
for food-related maritime
logistics places Cyprus at a
competitive disadvantage
compared to neighboring
countries

Lack of digital skills and
awareness of modern
technologies among farmers

Reputation issues from banned
exports due to the excessive

antibiotic use in pork affecting
food safety and animal welfare

Sustainability challenges in the
fishing sector due to lack of
professional training in modern
fishing and inadequate docking
facilities and infrastructure

Managing high pesticide residue
levels in food impacting food
safety

Development Change

High environmental footprint
from waste of current
practices

Overuse of water resources

Adapting to exogenous
challenges and extreme
weather conditions that
create drought and heat
stress, reduce plant health
and crop productivity

Overfishing of certain species

Enhancing energy-efficient
shipping infrastructure for
food exports

Addressing land-use conflicts
inrural areas - balancing
agricultural productivity with
solar energy expansion
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Challenge ‘

Acceleration

Fragmented Ecosystem

Governance

Funding Mechanisms

Multi-Level Governance

Efficiency

Technology Adoption & Skills

Energy Efficiency & Climate

Sub-Category ‘
Catalonia(ES)

Lack of inclusive territorial
innovation for left-behind
rural and food-based regions

Bridging the gap between
scientific innovation and the
needs of businesses and
public services

Accelerating digital
transformation in SMES and
public services to mitigate the
risk of lagging and ensure
their competitiveness,
resilience, and ability to
benefit from innovation

Reforming food value chains
around shared value and
social innovation

Recovering and preserving
biodiversity to protect
ecosystemic services (also
relevant to governance -
multi-level governance
collaboration)

Aligning diets with nutritional
needs for public health
Challenge of accelerating
smart farming through
innovation and tools for
knowledge transfer (also
relevant to efficiency -
technology adoption & skills
development)

Tackling economic

barriers to inclusive
access to nutritious
and healthy food

Diversifying export
products to stay
resilient in global crises
and avoid big losses

Collaboration

Moving from fragmented,
sector-based innovation
towards coordinated,
challenge-driven action
through shared societal goals,
involving stakeholders in cross=
sector collaboration

Resolving multi-level
governance gaps that hinder
the creation of resilient food
security systems

Combating the struggle of
safeguarding food supply due
to conflicts between preserving
agricultural soils from human-
drivenland use

Struggling to preserve the
genetic biodiversity of
livestock and cultivated plants
to enhance their resilience to
risks and diseases (also
relevant to acceleration -
fragmented ecosystems)

Combating the growing threats
of antibiotic-resistant bacteria
and pestsin livestock and
agriculture through responsible
governance

Development Change

Maintaining and upskilling the
active agricultural workforce to
sustain food production capacity

Empowering the primary sector
with advanced technologies to
improve its competitiveness and
position within the agrifood chain

Addressing the lack of
coordinated research systems on
eco-friendly production
techniques that undermines
policy alignment and innovation
benchmarking (also relevant to
governance - multi-level
governance collaboration)

Transitioning to low-carbon
energy systems in food
production and logistics

Resolving poor water and
nutrient management that
lead to environmental
degradation in agriculture

Adapting to climate change

Reducing food waste during
consumption of foods
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Challenge ‘

Acceleration

Fragmented Ecosystem

Funding Mechanisms

Governance
Multi-Level Governance

Efficiency

Technology Adoption & Skills

Energy Efficiency & Climate

Sub-Category ‘

East
Netherlands
(NL)

Bridging the gap between
academic agri-food research
and practical applicationin
regional businesses

Overcoming the limited
engagement of large agri-food
companies in east
Netherlands’innovation
ecosystem to boost regional
collaboration and value chain
development

Underexploited inter-
provincial collaboration in
food tech innovation

The region struggles to unlock
the full potential of sensor
technologies in the agrifood
sector due to insufficient
cross-sector collaboration
(also relevant to efficiency -
technology adoption & skills
development)

Overcoming
bottlenecks in scaling
innovation activities
(also relevant to
acceleration -
fragmented
ecosystems)

Lack of clear business
models slows down the
food system and
health-related
transitions

Collaboration

Overreliance on personal
relationships rather than
strategic partnerships limiting
EU-level engagement in the
agri-food sector

Dependence on external
priorities leaves regional agri-
food businesses exposed to
sudden shifts that they can't
control

Addressing the risk of falling
behind other regions in getting
support for food innovation

Reversing the loss of young agri-
food talent to strengthen the
regional skills base for food
system innovation

Bridging the skills gap in technical
professions

Tackling the scarcity of digital
expertise and software
companies in the region (due to
talent outmigration and
competitive disadvantage
compared to other regions)

Development Change

The agricultural sector is
highly productive, but this
comes at the cost of a high
environmental footprint

Slow adoption of circular
practices and technologies
hindering climate-neutral food
production

Current agricultural practices
in east Netherlands contribute
to water quality degradation
(also relevant to governance -
multi-level governance
collaboration

Accelerating solutions for
food scarcity and climate-
resilient food supply (also
relevant to acceleration -
fragmented ecosystems)
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Challenge ‘

Acceleration

Fragmented Ecosystem

Funding Mechanisms

Governance

Multi-Level Governance

Efficiency

Technology Adoption & Skills

Energy Efficiency & Climate

Sub-Category ‘

South
Netherlands
(NL)

Bridging the gap between
innovation and social return in
food and regional
development by enhancing
collaboration with SMES

Addressing the misalignment
between social and
technological readiness (SRL
and TRL) that obstructs the
scalability of food
sustainability and innovation

Struggling to attract and
retain talent due to the
region’s smaller scale and
lower urban density compared
to other metropolitan areas

Bridging the gap between
food system innovation and
consumer understanding,
values, and acceptance

Resolving the limited
access to funding for
high-risk food and
sustainability
innovations

Collaboration

Encouraging healthier eating
habits and lifestyles to prevent
health, social and psychological
problems

Improving international
connectivity which is currently
limited, affecting trade,
logistics, and innovation
exchange

Improving transparency and
traceability across the food
supply chain

Addressing potential mismatches
between labor supply and
emerging digital skill needs due to
societal transitions and
demographic developments

Shortages of skilled labor and
ageing population concerns are
delaying the transition to more
personalized and sustainable food
services, especially in rural areas

Bridging the shortage of
technically skilled workforce (also
relevant to acceleration -
fragmented ecosystems)

Accelerating the plant-based
protein transition which by
overcoming barriers in adoption,
production and consumer
acceptance (also relevant to
acceleration - fragmented
ecosystems and governance -
multi-level governance
collaboration)

Development Change

Improving energy flexibility in
food systems

Achieving sustainable
agriculture without harming
the environment by mitigating
food and other waste
throughout the chain

Reducing the reliance on
fossil, energy-intensive
processing techniquesin the
agri-food sector by scaling
renewable energy systems

Integrating smart tools to
improve energy efficiency and
ensure better security

Reducing the environmental
damage of current agricultural
practices to natural systems
(water, soil, emissions)

Improving fragile
infrastructure to alleviate
future external pressures or
risks (climate change, global
market shifts)

Better adaptation to
environmental changes by
improving resilience of crop
systems

Preventing the downgrading
of agricultural and food
residual flows that restrict
higher value uses
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Challenge ‘

Acceleration

Governance

Multi-Level Governance

Efficiency

Technology Adoption & Skills

Energy Efficiency & Climate

Sub-Category ‘

Malta (MT)

Fragmented Ecosystem

Balancing Aquaculture
Development with Competing
Sea Uses(Tourism, Shipping)

Reducing Over-Reliance on
Tuna Fattening to Ensure
Long-Term Aquaculture
Sustainability

Insufficient Infrastructure and
Facilities for Renewable
Energy Research

Funding Mechanisms

Addressing Lack of
National Investment in
Aquaculture R&l
Obstructing Innovation
Potential

Expanding Aquaculture
R&l Capacity Through
Adequate Funding and
Facilities

Collaboration

Overcoming the Narrow Scope
and Limited Diversification of
Malta's Aquaculture Sector,
Which Restricts Stakeholder
Participation and Innovation
Uptake

Limited Collaboration Between
Public and Private Actors in
Renewable Energy R&l

Improving Private Sector and
Civil Society Engagement in the
R&I Process

Shortage of Skilled Researchers
and Technicians in Renewable
Energy Fields

Development Change

Transforming Fish Waste into
Valuable Resources to
Support the Circular Economy

Transitioning Wastewater
Reclamation Plants into
Energy-Positive Facilities to
Reduce High Energy
Consumption in Treatment

Reducing Logistics, Cutting
Costs, and Supporting Local
Industries by Developing
Decentralised Wastewater
Reclamation Systems

Reducing Fertiliser
Dependence in Local
Agriculture and Environmental
Pollution by Recovering
Nitrogen and Phosphorus
from Wastewater Streams for
Reuse as Agricultural Inputs

Addressing Freshwater
Scarcity and High Energy
Costs of Seawater
Desalination

Bridging the Circular Economy
Gap Created by Malta's
Insularity and Lack of
Economies of Scale
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Challenge ‘ Acceleration Governance Efficiency

Multi-Level Governance
Collaboration

Technology Adoption & Skills Energy Efficiency & Climate

Funding Mechanisms ~ Development | Change |

Sub-Category ‘ Fragmented Ecosystem

Malopolskie
(PL)

Enhancing Collaboration
Between Agri-Food
Stakeholders and Knowledge
Institutions

Overcoming Infrastructure
Gaps Obstructing Innovation
in Advanced Food Enterprises

Better Fostering Cross-Sector
and Global Value Chain
Linkages to Drive Agri-Food
Innovation and Synergies

Improving Knowledge
Transfer and
Commercialisation of
Research Results and Outputs

Bridging Fragmentation
Across Complementary
Sectors to Strengthen Value
Chains

Overcoming the Trust Gap
Among Entrepreneurs
Limiting Agri-Food
Collaboration

Expanding the Limited
Financial Support for
Small Innovators
Hindering the
Promotion of their
Innovations in the
Market

Overcoming Bureaucratic and
Rigid Procurement Rules that
Impede the Effective Use of EU
Funding for Innovation (Also
relevant to Governance -
Funding Mechanisms)

Bridging Fragmented
Cooperation Between
Horizontal and Sectoral
Specialisations (Also Relevant
to Acceleration - Fragmented
Ecosystems)

Addressing Labour Shortages
and Retention Difficultiesin
Seasonal Food Production (Also
Relevant to Acceleration -
Fragmented Ecosystems and
Efficiency - Technology
Adoption & Skills Development)

Overcoming Skills Shortages of
Qualified Staff and Graduate
Students in the Agri-Food Sector

Bridging the Skills Gap in Digital
and Entrepreneurial Education to
Support Agri-Food Modernisation

Enhancing the Weak Digital
Infrastructure in Rural Areas

Overcoming Poor Digital
Connectivity Hindering Agri-Food
Innovation

Addressing Cybersecurity
Vulnerabilities in Digital Food
Systems due to Lack of
Technological Resilience and
Necessary Skills

Addressing Rising Cultivation
Costs due to Sustainability
Pressures in Agri-Food
Production (Also Relevant to
Governance - Multi-Level
Governance Collaboration)

Overcoming Technological
Barriers to Circular Economy
Adoption in Production and
Design (Also relevant to
Efficiency - Technology
Adoption & Skills
Development)
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Challenge ‘ Acceleration Governance Efficiency
Sub-Category ‘ Fragmented Ecosystem Funding Mechanisms Multl-ch:aI:lael:fr(;\;z:ance Technolggzggo;t::lrtl & Skills Energy Effg:::cz & Climate
.- -/ - - - . Lolldboraton _____________ Development _____________Lhange |
Lodzkie (PL) Bridging Coordination Gaps Reducing Improving Policy Coherence Bridging the Skills Gap for Modernising outdated energy
odzkie Among Local/Regional Overdependence on Between the Regional, National | Farmers to Adopt Advanced systems and transitioning
Stakeholders to Support SMEs | Subsidies by and EU Innovation Frameworks | Digital Agri-Tech Practices towards sustainable, low-
Developing Alt ti luti
Enhancing the Region's stZiaplrl‘llgech;r:ins;ge Addressing Globalisation Adapting Agri-Food Production to carbon solutions
Overall Innovation 9 Pressures by Focusing on High- | Consumer Demand for Eco- Overcoming Inefficient Use of
Performance, with Direct Balancing Internal and Potential Specialisation Friendly and High-Quality Natural Resources and
Implications for Agri-Food External Funding Sectors to Maintain Products Environmental Pressuresin
Competitiveness Sources to Ensure Competitive Advantage in the . . Agri-Food Production
. . . Overcoming Low Innovation and
. . Sustainable Innovation | International Market L
Addressing the Risks of Small Financin Weak Technology Integrationin
Farm Consolidation Caused by g Strengthening International the Agri-Food Sector
Structural Changesin Agri-Food Cooperation with . . .
Agriculture and Outflow of Similar Regions through Multi- Addressing the.Sk”lS Mlsma'tch
Young People Level Governance Networks Betweep Vocational Education
and Agri-Food Industry Needs
Strengthening Science- (Also relevant to Acceleration and
Business Cooperation to Governance)

Support Innovationin
Agricultural Production
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Challenge ‘ Acceleration Governance Efficiency
Sub-Category Fragmented Ecosystem Funding Mechanisms Multi-Level Gov?rnance Technology Adoption & Skills Energy Efficiency & Climate
Collaboration Development Change
Lubelskie (PL) Bridging the Coordination Gap | Insufficient Limited Capacity of Regional Addressing Mismatches Between | Challenges of Decarbonization
ubelskie in the Regional Innovation Development of Administration to Support Education/Training and Labour for Traditional Industries
t I tion Fi i R&D&I Market N
System |:23¥Sti‘§:s inancing &D& arket Needs Reducing Energy and Water
Weak Cooperation Between Low Potential for Adapting Use in Agri-Food Processing
Entrepreneurs and Research Knowledge and Implementing

Pursuing Zero-Waste Food

Organisations Innovative Solutionsin .
Solutions

Ent i
Strengthening the Weak nterprises

Engagement of Universities Helping Local Farmers and Small
and Research Institutes in Businesses Adapt to the Digital
Practical Innovation and Economy to Prevent Losing their
Knowledge Transfer to Value in the Chain

Industry Dealing with Brain Drain of Young
Overcoming the Low Rate of Prospects and Qualified
University Spin-Offs and Spin- Employees (Also Relevant to
Outs in the Agri-Food Sector Governance)

Developing Innovative Supply- Improving Soil Management and
Chains to Strengthen Local Crop Resilience Against
Distribution Networks Environmental Stressors

Modernising Farming Practices
with Precision Technologies
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Challenge ‘

Acceleration

Fragmented Ecosystem

Funding Mechanisms

Governance

Multi-Level Governance

Efficiency

Technology Adoption & Skills

Energy Efficiency & Climate

Sub-Category ‘

Norte (PT)

Strengthening Value Creation
in Agro-Food by Targeting
High-Value Markets and
Cross-Sector Innovation

Strengthening Food
Authenticity Through PDO and
PGl Certification

Misalignment Between
National Funding
Priorities and Regional
Needs

Collaboration

Improving Alignment Between
Regional Entrepreneurial
Discovery Processes and
National Governance
Mechanisms

Rebalancing Innovation
Infrastructures Beyond Urban
Centres to Support Regional
Competitiveness(Also Relevant
to Acceleration - Fragmented
Ecosystems)

Strengthening Inclusive
Quadruple Helix Participation in
Agri-Food Innovation
Governance

Encouraging Bottom-Up
Leadership and Transparency
in Agri-Food Governance

Governing Sustainable and
Healthy Food Models Aligned
with Planetary Limits and
Public Health Needs

Tackling Rural Depopulation
and Agricultural Extensification
to Sustain Food Productionin
Low-Density Areas (Also
relevant to Effciency -
Technology Adoption & Skills
Development)

Overcoming Low Labour
Productivity and Weak
Technology Intensificationin
Norte's Economy

Adopting Precision Agriculture to
Reduce Excessive Use of
Chemical Inputs

Promoting Sustainable Diets and
Valorising By-Products into High-
Value Food Innovations

Reducing the Skills Mismatches
Between Education Supply and
Labour Market Needs

Overcoming Weak Digital
Connectivity and Skills Gaps in
Rural Areas to Ensure they Stay
Competitive

Development Change

Reducing Greenhouse Gas
Emissions and Resource
Pressures from Intensive
Livestock Farming

Transforming the Agri-Food
Chain to Reduce Emissions
and Valorise Waste

Restoring Natural Capital and
Promoting Climate-
Compatible Farming

Integrating Ecological
Processes into Agriculture to
Enhance Sustainability and
Climate Adaptation

Source: Authors’elaboration.
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6. Conclusions

This deliverable provides an in-depth comparative analysis of R&I policy agendas and regional
priorities, examining how regional innovation ecosystems across Europe address the pressing
challenges of food system transformation, with a particular focus on the five pilot regions,
North-Eastern Finland, Thessaly, Castilla-y-Leon, Greater Poland, and Emilia-Romagna—and on
peer regions with similar priorities. The results highlight both persistent systemic barriers and

emerging practices that can inform future policy and research agendas.

At a structural level, the analysis demonstrates that fragmented ecosystems remain the most
critical obstacle to systemic food innovation. Weak linkages between research institutions,
SMEs, public authorities, and civil society actors undermine the ability to scale good practices
and reduce the effectiveness of investment in agri-food innovation. Without mechanisms to
align visions, resources, and outcomes, regional innovation systems risk perpetuating siloed

interventions that fail to deliver systemic impact.

Funding constraints and inequities are equally pervasive. SMEs and rural innovators face high
administrative burdens and limited access to tailored instruments, which reinforces uneven
innovation capacity across regions. This creates a paradox in which precisely those actors most

central to local food economies areleast supported in innovation processes.

The study also reveals multi-level governance gaps. While EU strategies such as the Green Deal
and Farm-to-Fork provide high-level guidance, regional implementation is often misaligned with
national frameworks and lacks adaptive mechanisms for responding to shocks (e.g. climate
events, market disruptions). These gaps undermine coherence, dilute accountability, and

weaken the resilience of food innovation systems.

Digital and skills divides further constrain transformation. While some regions (e.g. Finland,
Emilia-Romagna) show strong momentum in precision farming, Al-enabled logistics, or digital
clusters, others face infrastructure and literacy deficits that slow technology diffusion. Skills
mismatches persist across the food value chain, from primary production to processing and

logistics, limiting the absorptive capacity of regional ecosystems.

Finally, progress on sustainability and climate resilience is uneven. Many regions emphasize
environmental goals rhetorically but lack mainstreamed policies or sufficient investment to

operationalize circular economy, biodiversity preservation, and energy efficiency. Sustainability
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often remains risk-driven -reacting to droughts, depopulation, or soil degradation - rather than

embedded as a proactive innovation driver.

Taken together, these findings highlight that Europe’s food transitions cannot rely solely on
technological innovation. Food systems are deeply embedded within social, cultural, and
territorial contexts, making inclusive, participatory, and reflexive governance essential. While
regions across Europe share common objectives, such as low-carbon production, circularity,
and climate resilience, their distinct biodiversity profiles, land-use patterns, and socio-
economic conditions create significant challenges for alignment. These contextual differences

remain the main obstacle to achieving regionally coordinated and coherent solutions.
Moving forward, three key conclusions emerge:

1. The systemic nature of food challenges demands systemic responses. Strategies
must integrate sustainability, equity, and competitiveness rather than addressing these

dimensionsinisolation.

2. Inclusive governance is the cornerstone of resilient innovation ecosystems. Without
coordinated participation of the quadruple helix (academia, industry, public sector, and

civil society), innovation will remain fragmented and unevenly distributed.

3. Embedding RRI principles into regional innovation frameworks is essential.
Responsible approaches ensure that food system innovation is not only technologically

effective but also ethically sound, socially equitable, and territorially grounded.

Regarding the third objective, integrating RRI principles into regional R&I frameworks, Table 17
provides a comprehensive overview of how existing RRI best practices have been reflected and

operationalised within the policy documents analysed in this deliverable.

Table 17 Overview of RRI Best Practices Identified in the VISION4FOOD Task 1.1 Analysis

RRI Best Practice Description Implementation
Dimension Recommendation
Public Regional food innovation Collaborative arenas linking | Institutionalise living labs

Engagement

platforms & living labs

producers, consumers, and
researchers for co-creation
and experimentation.

as part of regional
innovation frameworks.

Participatory foresight &
agenda setting

Use of multi-actor visioning
to define RIS3 and pilot
priorities.

Adopt structured
foresight exercises
during RIS3 updates.

M
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Quadruple Helix
consultation mechanisms

Inclusion of SMEs,
academia, civil society, and
authorities in regional
planning.

Maintain continuous
stakeholder platforms
beyond project cycles.

Peer-learning and farmer
networks

Bottom-up knowledge
exchange models (e.qg.,
Reko, Arctic Food Lab).

Support peer-to-peer
networks via rural
innovation funding.

Community feedback
loops in pilots

Iterative “test-learn-adapt”
stakeholder cycles before
policy uptake.

Integrate evaluation
checkpoints within
project implementation.

Youth and migrant
inclusion initiatives

Broader representation of
marginalised groups in food
innovation.

Create inclusive
participation targets for
regional programmes.

Gender Gender-balanced Target balanced interview Apply gender balance as
Equality stakeholder and workshop composition acriterionin
representation (= 40/60). engagement design.
Female entrepreneurship Embed programmes Design funding calls that
support schemes supporting women in agri- prioritise female-led
food innovation. ventures.
Gender mainstreaming in Integrating gender-sensitive | Include gender KPIs in
RIS3 cycles indicators in monitoringand | RIS3 governance
funding. reviews.
Awareness campaigns for | Encourage women and Promote mentorship and
STEM careers youth in agri-tech and food communication
R&D careers. campaigns.
Science Dual and vocational Connecting universities with | Foster regional
Education training linkages VET institutions to close university-VET

skills gaps.

partnerships.

Rural digital literacy
programmes

Upskilling rural workers in
digital agriculture and eco-
innovation.

Develop local training
hubs using digital
champions.

Living-lab learning for
youth

Hands-on innovation hubs to
build scientific literacy.

Integrate school visits
and internshipsinto
living labs.

Micro-credentials and
lifelong learning

Short modular programmes
for green and digital skills.

Accredit micro-learning
modules for SME staff.

Open Access

Regional open data
platforms

Transparent sharing of agri-
food datasets and project
results.

Develop open-access
data repositories for
pilots.

Peer-learning
documentation

Publishing lessons and
methods from pilot
initiatives for replication.

Mandate open
publication of pilot
results.

Inter-regional knowledge
exchange

Cross-border dissemination
via S3 Thematic Platforms
and ERIAF networks.

Establish continuous
transregional learning
platforms.

Transparent policy reports
& datasets

Commitment to publicly
available deliverables and
findings.

Ensure all outputs are
uploaded to open
repositories.
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Ethics

Ethics-by-design in data
handling

GDPR-compliant collection
and secure storage of
stakeholder data.

Apply ethics checklists to
all data processes.

Balancing innovation with
heritage & equity

Preserve traditional

knowledge and rural
livelihoods as ethical
priorities.

Include cultural impact
assessments in projects.

Socio-environmental
impact awareness

Acknowledging trade-offs
between intensification and
justice.

Conduct ex-ante ethical
and social impact
appraisals.

Value-aligned technology
adoption

Building trust and
motivation for responsible
innovation.

Co-design tech with
users to enhance
perceived relevance.

Governance

Embedding RRIin funding
design

Integrating equity and public
value criteriainto funding
mechanisms.

Introduce RRI evaluation
in proposal scoring.

Multi-level coordination
frameworks

Improving vertical and
horizontal alignment of
innovation policies.

Create regional
coordination
committees.

Formalised participatory
governance

Institutionalising inclusive
decision-making in RIS3 and
clusters.

Codify participation rules
in RIS3 governance plans.

Cross-regional
partnership platforms

Use of S3 Agri-Food and
ERIAF networks for shared
learning.

Facilitate joint pilot
projects via EU
platforms.

Adaptive and reflexive
policy cycles

Embedding feedback
mechanisms for continuous
improvement.

Institutionalise annual
reflection and learning
cycles.

The analysis presented in the table illustrates that RRI principles are becoming increasingly
embedded within regional research and innovation frameworks, though their implementation
remains uneven and often project dependent. Significant progress has been achieved in public
engagement, open access, and governance mechanisms, yet dimensions such as gender
equality and ethics still require more systematic integration and monitoring. The identified
practices show that meaningful uptake of RRI occurs when regions adopt participatory,
reflexive, and adaptive approaches that align innovation objectives with societal values. Building
on these examples, future policy efforts should aim to institutionalize these practices, ensuring
that RRI evolves from a project-based experiment into a structural element of regional

innovation ecosystems.

In alignment with the European Commission’s Food 2030 framework, the regional R&| agendas
analysed in this deliverable increasingly generate co-benefits that extend well beyond

competitiveness. These include healthier and more sustainable diets, resilient ecosystems,
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circularresource flows, and empowered local communities. The growing emphasis on RRI pillars
across the pilot regions demonstrates how innovation can simultaneously advance
environmental, social, and economic objectives. In particular, the promotion of organic and
agroecological farming acts as a key enabler of climate mitigation, biodiversity preservation,
and rural vitality by improving soil health, reducing chemical inputs, and reinforcing short food
supply chains. Embedding these principles within regional innovation frameworks ensures that
future interventions support not only technological and market-oriented outcomes but also the
broader sustainability ambitions of Food 2030 - contributing to food systems that are fair,

circular, and resilient by design.

In this context, the findings of this deliverable provide a solid foundation for VISION4FOOD's
subsequent activities, including the formulation of acceleration agendas and the co-creation of
aregional toolkit. By capitalising on these insights, the project can help regions translate high-
level EU objectives into place-based pathways that strengthen both food security and territorial

cohesion.
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7. Integration of RRI principles in D1.1

The VISION4FOOD project focuses on the societal and open science dimensions of innovation in

food systems. All project tasks are aligned with the RRI pillars (science education, gender

equality, governance, open science, public engagement, and ethics) to ensure the delivery of

outcomes that meet society’s needs and maximize impact.

The development of the present deliverable hasitself been guided by the RRI principles, ensuring

that the analytical process reflects the same values recommended for regional ecosystems.

Specifically, the RRI pillars of gender equality, public engagement, and ethics were

systematically incorporated into the research design, data collection, and synthesis.

Public Engagement: We actively involved regional stakeholders in shaping the evidence
base. Semi-structured interviews were conducted in each pilot region with
representatives of policy-related authorities. Their perspectives were not treated as
supplementary but as central inputs that validated and contextualized desk research and
quantitative analysis.

Ethics: Ethical considerations informed both the content and the process. We
prioritized transparency in how data were selected, analysed, and interpreted, and we
framed findings in relation to societal values such as food safety, climate resilience, and
social equity. The work carried out on D1.1 followed research into ethical standards. All
personal data collected during the interviews was processed according to the principles
of the General Data Protection Regulation (GDPR), ensuring that it is stored securely,
usedonly for its intended purpose, and retained for no longer than necessary.

Gender Equality: The gender dimension was systematically considered in the analysis of
the R&I agendas, smart specialization, and policy priorities related to food system
innovation in our regions. During the phase of the interviews with key stakeholders, we
strived to ensure gender-balanced representation (40% females/60% males).

Open Access: Project data and findings developed under this deliverable are made
publicly available. This approach aims to ensure transparency, promote trust, and enable
broad accessibility to project’'s knowledge and outputs. In that way, the project

contributes to the wider advancement of science in an open and accessible way.
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Specific KPIs were used to monitor the integration of RRI principles in the present deliverable
(Table 18).

Table 18 KPIs used to monitor the RRI integration in D1.1

KPICode Description

Intersectional variables considered: When mapping sustainable agriculture practices,
circular economy policies, R&I policies and opportunities for technology integration, regional
MP-1 food ecosystems, crisis resilience policies, etc., it evaluates the extent to which they take into
consideration multiple, overlapping social-economic, demographic geographical or
environmental factors(e.q., age, income, education, ethnicity, geographic location).

Vulnerable populations and gender considered: Assess whether the EU policies, regional
food ecosystems, and R&l initiatives and opportunities for technology integration etc., that are

MP-2
being mapped identify and address vulnerable groups, as well as women and other
underrepresented populations.
Intersectional variables added to the survey/interviews: Tracks whether the project
DGA-1 surveys/interviews include variables capturing multiple social-economic, demographic,

geographic or environmental dimensions (e.g., age, income, education, ethnicity, location,
degree of urbanization) to enable intersectional analysis.

Gender disaggregated data of the respondents: Tracks the collection and reporting of survey
DGA-2 data separately by gender to identify differences, disparities, and opportunities for more
inclusive outputs.

Diversity of invited stakeholders in terms of sector, demographics and geography: Assesses
SE-2 the range of stakeholders invited to participate in project activities, considering sector,
demographics, and geographic representation, to ensure inclusive engagement.

Number of outputs shared via open access channels: Tracks how many project outputs
CD-2 (reports, papers, datasets, etc.) are made publicly accessible, promoting wider knowledge
dissemination and transparency.

Privacy policy included when gathering personal data: Assesses whether a clear privacy
DME-2 policyis provided and communicated when collecting personal data, ensuring compliance with
data protection regulations (GDPR) and informed consent.

Enforcement of anonymization/pseudonymization protocols: Assesses the consistent
DME-3 application of anonymization or pseudonymization techniques to protect individuals’ personal
data, minimizing risks of identification and ensuring ethical data handling.

In sum, the methodology and outputs of this deliverable demonstrate a clear commitment to
operationalizing RRI principles within the research process. By embedding inclusivity,
reflexivity, and transparency into our work, we ensured that the analysis not only describes but

also enacts the values of responsible research and innovation.
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8. Annexes

Annex A: List of policy-related documents used for analysis

Below, we present the full list of policy documents that have been used for the analysis of the

regional R&l policies at the pilots.

Pilot Documents

North-Eastern Finland

Shared Smart Specialisation Strateqy for East and North

Finland

European Network of Rural Development - Country

summary for Finland

ELMO East and North Finlandin Industrial Transition

Innovation platforms in East and North Finland

Agri-Food Cluster Pohjois-Savo

Thessaly

Smart Specialisation Strateqgy for Thessaly 2021-2027

[NEPI®EPEIAKO YXYMBOYAIO EPEYNAY KAI KAINOTOMIAX
OEXYAAIAYOEMATIKEY OMAAEY EPTAXIAY TIA TH
LTPATHIIKH EEYTINHE EZEEIAIKEYYHY [EPIOAQY 2021-
27

OEYYAAIA2020 TMepupepelakn  Xtpatnyiky  Kawvotopiag

‘E¢vmtvng E€eldixevong ¢ [epupépeiag Osooadiag yio tny

Hpoypapuatky Mepiodo 2014-2020

National Smart Specialisation Strateqy 2021-2027

National Smart Specialisation Strateqy 2021-2027 - 1

Monitoring Report

RIS3 National Assessment: Greece

Ecosystems and functioning EDP for S3 2021-2027 in

Greece

Castilla-y-Leon

RESEARCH AND INNOVATION STRATEGY FOR SMART
SPECIALISATION (RIS3) OF CASTILLA Y LEON 2021-2027
RESEARCH AND INNOVATION STRATEGY FOR SMART
SPECIALISATION (RIS3) OF CASTILLA Y LEON 2021-2027 -
Update for 2025-2027
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https://drive.google.com/drive/folders/1PcieneOBk1xzQn2By4jmhTwAE1t_dbzz
https://drive.google.com/drive/folders/1PcieneOBk1xzQn2By4jmhTwAE1t_dbzz
https://ec.europa.eu/enrd/enrd-static/fms/pdf/00C701B8-B3EA-40DB-5D65-0BD354B41464.pdf
https://ec.europa.eu/enrd/enrd-static/fms/pdf/00C701B8-B3EA-40DB-5D65-0BD354B41464.pdf
https://elmoenf.eu/wp-content/uploads/ELMO_eng.pdf
https://elmoenf.eu/wp-content/uploads/ELMO_eng.pdf
https://elmoenf.eu/wp-content/uploads/ELMO_eng.pdf
https://elmoenf.eu/wp-content/uploads/ELMO_eng.pdf
https://elmoenf.eu/wp-content/uploads/ELMO_eng.pdf
https://www.eastnorth.fi/en/innovation-platforms-in-east-and-north-finland/
https://agrifoodclusterns.fi/en/
https://www.thessalia-espa.gr/wp-content/uploads/2024/07/%CE%A3%CF%8D%CE%BD%CE%BF%CF%88%CE%B7_%CE%A0%CE%B5%CF%81%CE%B9%CF%86%CE%B5%CF%81%CE%B5%CE%B9%CE%B1%CE%BA%CE%AE-%CE%A3%CF%84%CF%81%CE%B1%CF%84%CE%B7%CE%B3%CE%B9%CE%BA%CE%AE-%CE%88%CE%BE%CF%85%CF%80%CE%BD%CE%B7%CF%82-%CE%95%CE%BE%CE%B5%CE%B9%CE%B4%CE%AF%CE%BA%CE%B5%CF%85%CF%83%CE%B7%CF%82.pdf
https://www.thessalia-espa.gr/wp-content/uploads/2024/07/01-%CE%9A%CE%92-%CE%91%CE%B3%CF%81%CE%BF%CE%B4%CE%B9%CE%B1%CF%84%CF%81%CE%BF%CF%86%CE%AE.pdf
https://www.thessalia-espa.gr/wp-content/uploads/2024/07/01-%CE%9A%CE%92-%CE%91%CE%B3%CF%81%CE%BF%CE%B4%CE%B9%CE%B1%CF%84%CF%81%CE%BF%CF%86%CE%AE.pdf
https://www.thessalia-espa.gr/wp-content/uploads/2024/07/01-%CE%9A%CE%92-%CE%91%CE%B3%CF%81%CE%BF%CE%B4%CE%B9%CE%B1%CF%84%CF%81%CE%BF%CF%86%CE%AE.pdf
https://www.thessalia-espa.gr/wp-content/uploads/2024/07/01-%CE%9A%CE%92-%CE%91%CE%B3%CF%81%CE%BF%CE%B4%CE%B9%CE%B1%CF%84%CF%81%CE%BF%CF%86%CE%AE.pdf
https://2014-2020.espa.gr/elibrary/RIS3_Thessaly_201503.pdf
https://2014-2020.espa.gr/elibrary/RIS3_Thessaly_201503.pdf
https://2014-2020.espa.gr/elibrary/RIS3_Thessaly_201503.pdf
https://2014-2020.espa.gr/elibrary/RIS3_Thessaly_201503.pdf
https://2014-2020.espa.gr/elibrary/RIS3_Thessaly_201503.pdf
https://2014-2020.espa.gr/elibrary/RIS3_Thessaly_201503.pdf
https://2014-2020.espa.gr/elibrary/RIS3_Thessaly_201503.pdf
https://2014-2020.espa.gr/elibrary/RIS3_Thessaly_201503.pdf
https://2014-2020.espa.gr/elibrary/RIS3_Thessaly_201503.pdf
https://2014-2020.espa.gr/elibrary/RIS3_Thessaly_201503.pdf
https://2014-2020.espa.gr/elibrary/RIS3_Thessaly_201503.pdf
https://2014-2020.espa.gr/elibrary/RIS3_Thessaly_201503.pdf
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Towards synergies between S3P-Industry and Interreqg

Europe projects
STRING project Interreg - Engine for Change Report

Greater Poland

REGIONALNA STRATEGIA INNOWACJI DLA WIEL KOPOLSKI
2030 (RIS 2030)

Figiel, S., Gospodarowicz, M., Grochowska, R., Kuberska, D.,
Kufel-Gajda, J., Olinski, M., & Wasilewski, A. (2017).

Innovation performance of the Polish agri-food sector: key
determinants and prospects for
improvements. Monographs of Multi-Annual Programme.
ERRIN - Wielkopolska Region

Kiryluk-Dryjska, E., & Wawrzynowicz, P. (2024). Local
Development and LEADER Funding in Poland: Insights from
the Wielkopolska Region. Agriculture, 14(10), 1751.
Mikotajczak, P., & Pawlak, J. (2017). Factors affecting
outcomes of EU-supported investments in innovation
among SMEs in the Greater Poland (Wielkopolska) region,
Poland. Journal of Research in  Marketing and
Entrepreneurship, 19(2), 140-160.

Emilia-Romagna

Regional Programme Emilia-Romagna ERDF 2021-2027
REGIONAL STRATEGY "2030 AGENDA FOR SUSTAINABLE
DEVELOPMENT”

Smart Specialisation Strategy S3 Emilia-Romagna Region
2021-2027
Pact for Work and Climate

Sani, D., Picone, S., Bianchini, A., Fava, F., Guarnieri, P., &
Rossi, J. (2021). An overview of the transition to a circular
economy in emilia-romagna region, Italy considering
technological, legal-requlatory and financial points of view:
A case study. Sustainability, 13(2), 596.

Food Valley Ecosystem
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Annex B: Methodology for analysing EU-funded implemented projectsinthe

pilot areas

This section describes the data sources used and the methodology applied for analysing and
interpreting the projects implemented in relation to the food industry across the EU. It aims to
offer a clear understanding of how the data was collected, processed, and the methods applied
to deliver a comprehensive and dependable analysis. The primary data source utilized for this
section was the Kohesio Database™ which contains project-related data in the food industry

during the period 2014-2020.

For this analysis, the latest available dataset of food-related projects for each country in the
Kohesio database was extracted. Each entry contains detailed information about the funding
and the expenditure of projects, their titles and descriptions, their associated policy objective
and other metadata such as the type of investment, the summary description of the project and
various geographical coordinates. The final dataset includes the following columns, each

described briefly below (Table A.1).

Table A.1Column Descriptions of Kohesio Dataset with EU projects related to the food
industry

Column Name Description

Country The country where the project is located.

Cofinancing_Rate Financing Rate of EU % (missing or not provided here as "No
Data").

Total_Eligible_Expenditure_amount Total eligible expenditure amount for the project (not adjusted

for inflation).
Total_Eligible_Expenditure_Currency Currency used for the expenditure (e.g., EUR for Euro).

Category_Label Detailed category describing the type of investment or project
activity.

Thematic_Objective_Label Broad thematic goal the project addresses (e.g., innovation,
competitiveness).

Policy_Objective_Label Policy objective at a higher level (e.g., Smarter Europe, Social
Europe, Green, Carbon-free Europe).

Fund_Name Name of the fund that finances the project (e.g., European
Regional Development Fund).

Programme_Name Name of the operational programme under which the project is
funded.

Operation_Summary_English Brief English description summarizing the project activities.

Latitude Latitude coordinate of the project’s location.

134 https://kohesio.ec.europa.eu/en/data/projects
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Longitude Longitude coordinate of the project’s location.
Start_Year Year when the project started.
NUTS2_Code NUTS 2 region code (statistical territorial unit in the EU).
Country code ISO country code (e.qg., "AT" for Austria).
NUTS2_Label Name of the NUTS 2 region (e.g., Upper Austria, Austria).

The first objective of the analysis was to explore the investment and financing contribution as
well as any other broader economic trends to compare the funding patterns of the selected pilot
regions with other members of the EU. The level of granularity for our analysis was set at the
NUTS 2 regional level, matching the pilot regions and allowing for a more detailed comparison of
various regions across the EU. To focus specifically on the food industry, only projects that
consisted of the keyword “food” in their summaries were extracted using the
‘Operation_Summary_English’ column in the dataset. The projects were then categorized based
on their associated Policy Objective (Smarter, Green-Carbon Free and Social Europe), enabling a
more targeted analysis of how funding is distributed across the different strategic priorities of

the food industry.

Toapply more meaningful comparisons across regions regarding the funding and expenditure of
the projects, additional socio-economic indicators were incorporated to the dataset.
Specifically, annual population statistics were extracted from the EUROSTAT "*database and
country-specific deflation indicators from the European Central Bank™. The European Central
Bank(ECB)provides macroeconomic indicators that are scaled using 2020 as the base year. This
means that each country’s deflation index was set to 100 for the year of 2020, meaning that an
index value above 2020 indicates inflation, meaning that the prices have increased compared to
the 2020 levels, whereas an index below 100 indicates deflation, meaning that prices have
generally decreased compared to 2020 levels. This standardized approach allowed for accurate
comparisons over space and time, exploring economic development and financial stability
across EU countries. These metrics were used to calculate the Deflated Total Eligible
Expenditure Amount per 1000 Inhabitants following a 2-step methodology. The first step was to
divide the existing Total Eligible Expenditure Amount (‘Total_Eligible_Expenditure_amount’
column)with the population of the region when the project started and then multiplying by 1000
toscale per 1000 inhabitants. The second step adjusts the Total Eligible Expenditure Amount per

1000 Inhabitants for inflation by dividing it by the relevant deflation indicator, scaled by 100 to

5 https://ec.europa.eu/eurostat/web/main/data/database
%6 https://data.ech.europa.eu/publications/macroeconomic-and-sectoral-statistics/3030630
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match the 2020 deflation index. This methodology ensured the financial statistics were adjusted
for inflation by using 2020 as the base year and proportional to the population size. Each
project’s start year('Start_Year' column)was used to map the corresponding population size and
deflation indicator of the NUTS 2 Region. Equations[1]and[2] define the 2-step adjustments of

the Total Expenditure for population and inflation.

Total Eligible Expenditure Amount x 1000 [1]

Total Eligible Expenditure Amount per 1,000 inhabitants —
al Eligi xpenditure Amount per inhabitants Relevant Population

Total Eligible Expenditure Amount per 1,000 inhabitants x 100
Relevant Deflation Indicator [2 ]

Deflated Total Eligible Expenditure Amount per 1,000 inhabitants —

To provide additional context to the economic trends of food industry projects, the Deflated
Expenditure Amount per 1000 Inhabitants was compared with the Average Deflated GDP per
Capita between 2014-2023 for the corresponding region. The GDP data were extracted from the
EUROSTAT database, consisting of the deflated GDP per inhabitant for European countries and
regions between the years of 2014-2023. Each GDP per capita metric is expressed as the
percentage of the EU27 average with 2020 being set as the base year, meaning that the data is
adjusted forinflation and reflects economic changes over time. A value of 100 is set for the EU27
average in 2020, meaning that values above 100 indicate higher GDP per person compared to the
EU average, whereas values below 100 indicate less wealthier Regions than the EU average with
alower GDP per person. By comparing these two variables, we can see whether wealthier or less
wealthier regionsreceive more or less funding, focusing on regional inequalities and supporting

development.

To examine whether investment and funding support factorsin the food industry create distinct
regional patterns and similarities across the EU, two separate cauterizations were performed,
one exploring the correlation between the Average GDP per capita between 2014-2023, and the
other exploring the EU cofinancing rates to projects with the same expenditure figures. In
particular, the K-means clustering algorithm was applied in Tableau Desktop, which is an
unsupervised machine learning algorithm that divides a dataset into a k number of distinct, non-

overlapping groups (clusters) based on the similarity of distance measures between the data
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points of the same group and between the groups (Na, Xumin and Guan, 2010). For the purpose
of this analysis, Tableau's automatic clustering feature was used to determine the optimal
number of clusters to separate the data points. According to the Tableau official website (n.d.),
this is done by using the Calinski-Harabasz index, which evaluates how well the data has been
clustered by measuring the ratio of between-cluster dispersion to within-cluster dispersion, as
defined in equation [3]. A higher Calinski-Harabasz index indicates more stable clusters,
characterized by high separation between the clusters and low variance inside each cluster
(Wang and Xu, 2019).

_ BSS/(k—-1)
CH = W55/ (n—k) [3]

Where:

BSS (Between-cluster Sum of Squares): Measures the dispersion of cluster centroids around the

overall mean.

WSS (Within-cluster Sum of Squares): Measures the dispersion of data points within each cluster.
nis the total number of data points

kis the total number of clusters

To gain deeperinsights into the thematic focus of these projects, text mining was applied to the
project operation summaries feature of the dataset (‘Operation_Summary_English’ column). A
similar Natural Language Processing pipeline was used as the one applied to the Elsevier Scopus
abstracts. Specifically, Natural Language Processing techniques such as stop word removal,
tokenization, lemmatization and data cleaning using Python Regular Expressions were applied
to extract the top occurring keywords and bigrams across the abstracts for each Pilot Region
and Policy Objective. This allowed for the comprehension of the key aspects of the food system

that each region and policy framework emphasizes on.
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Annex C: Methodology for analysing knowledge productionin the pilot areas

in relation to food systems

This section outlines the data sources utilized and the methodology followed for the analysis and
interpretation of the research conducted in relation to food systems. The aim of this section is
to provide a clear overview of where the data was obtained from, the techniques used for
processing and the methods applied to ensure an in-depth and reliable analysis. To explore the
knowledge produced through research on food systems, academic and research papers were
collected from Elsevier Scopus™ to identify the main areas of academic study and interest for

each pilot region.

Scientific literature related to the pilot regions was collected from Elsevier Scopus’ search
engine using Boolean Searching techniques. For the extraction of relevant research, we made
sure that documents included both the terms “food” and the pilot region label within their titles,

abstracts or keywords. The Boolean operations used for each pilot region are listed below.
e Castillay Leon, Spain: (“food” AND “Castillay Leon”)
e Emilia-Romagna, Italy: (“food” AND “Emilia-Romagna”)
e Greater Poland, Poland: (“food” AND “Greater Poland”)

e Northern and Eastern Finland, Finland: ("food" AND "Northern Finland" ) OR ( "food" AND

"Eastern Finland")
e Thessaly, Greece: ("food" AND "Thessaly") OR("food" AND "Thessalia")

The relevant documents were gathered in an EXCEL file with each entry containing information
such asthe NUTS 2 regional classification code defined by EUROSTAT, the region name, the top
indexing keywords and the abstract of the publication. The abstracts provide detailed
summaries of research topics, which can enable for a comprehensive view of the research

landscape related to the food industry.

To process the document abstracts, a Natural Language Processing pipeline was applied,

including stop word removal, tokenization, lemmatization and text cleaning using Python

7 https://www.scopus.com/search/form.uri?display=basic#basic
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Reqular Expressions™. Lemmatization transformed the unique tokens of the abstracts to their
root base formin order to group similar keywords together and to increase the frequency count
of terms across the dataset. Keyword and bigram frequencies were calculated from the
processed abstracts to uncover the top occurring terms for each pilot region. The extraction of
bigrams was important to capture significant phrases, as certain words are meaningful when
paired with others (e.g. “Change” — “Climate_Change”). In addition, the frequency of keywords
highlighted by the authors and automatically by Scopus (Author and Index Keywords) were

calculated to identify recurring themes within the papers relevant to the food industry.

Furthermore, co-occurrence analysis was applied to uncover keywords and bigrams that
frequently appear together within the abstracts. This provides anin-depth understanding of how
different topics are interlinked in scientific research. To ensure the robustness of the analysis,
we ensured that duplicated terms within each abstract were removed, focusing exclusively on
the unique interactions of keywords and bigrams rather than just raw frequency counts. This
approach allowed us to identify dominant research themes in the food industry, potential topic
clusters and the main points of interest for scientists, underlying potential priority sectors

within the food industry at the NUTS 2 regional level for the pilot areas.

18 https://docs.python.org/3/library/re.html
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Annex D: Questionnaire for stakeholder interviews

This section includes the list of the organizations participating in the interviews and the final

version of the questionnaire that has been used for the policy stakeholder interviews.

Table D.1List of organizations participating in interviews.

Pilot region Organizations

North-Eastern Finland Haapavesi-Siikalatva sub-region
Rural and Energy Unit at the ELY Centre for North Ostrobothnia

Council of Oulu Region

Thessaly ELGO Demetra
Region of Thessaly
EFET

Castilla-y-Leon Economic and Social Council of Castillay Leon (CESCYL)
Instituto Tecnoldgico of Castillay Leon

Provincial Council of Valladolid

Greater Poland Development Programming Office, Marshal's Office
Institute of Agricultural Economics and Food Management

Institute of Agricultural and Food Economics - National Research

Institute

Emilia-Romagna Emilia-Romagna Region's agri-food cluster
Granarolo SPA

Emilia-Romagna Region delegation in Brussels

The following section presents the specific Task 1.1 questions that were integrated into the
semi-structured interviews carried out by the pilot regions. These questions were designed to
capture region-specific insights related to R&I policy agendas, governance mechanisms, and
the broader dynamics shaping food system transformation. It is important to note that the
analysis of the interview outcomes did not focus exclusively on these targeted questions; rather,
it considered the overall evidence emerging from the interviews with public authorities, which
were originally developed by the CBS team under Task 1.2. This integrative approach ensured

both thematic consistency across tasks and a comprehensive understanding of how regional
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actors perceive and address the challenges associated with sustainable and inclusive food
system transitions. Questions from the semi-structured interview guide for public authorities

referring specifically to T1.1:
Political Dimension

o What are the gaps or overlaps in national/EU-level regulations that support the

progress?
o What are the aspects that might hinder it? Do any of them reflect regional specificities?

e How do you feel that these policy instruments promote food system integration and

collaboration in your region?
Section 4: Economic Dimension

e How do you feel that your region lacks access to financial instruments for supporting

food system development?
Section 5: Social Dimension

o How do you feel that demographic changes constitute a challenge or an opportunity for

food systems in your region?
Section 6: Technological Dimension

e How do you feel that technological adoption and complexity constitutes a key challenge

foryour region?
Section 7: Future Outlook

e How do you feel that your region should focus on prioritising collaboration between

stakeholders of the food system in your region? How important is this to you?

126



VISION
4F00D

Annex E: List of policy-related documents used for mapping EU regions

with similar priorities

The following annex provides the complete list of the policy-related documents that were

reviewed and analyzed to identify common regional challenges across the EU and construct the

shared profiles between the fifteen selected regions and our five pilot regions.

Region

Bretagne (FR)

Documents \

Regional research and innovation strateqgy
Brittany 2021-2027

Helsinki-Uusimaa (FI)

Smart specialisation strategy for Helsinki-
Uusimaa Region

Navarra (ES)

Navarra’s Smart Specialisation Strateqgy Period
2021-2027

The Future of Regional Smart Specialisation
Strategies: Sustainable, Inclusive and Resilient

Southern Ireland (IE)

Regional Approach for development of a Smart
Specialisation Strategy in Southern Region

East Middle Sweden (SE)

Roadmaps East Middle Sweden 2023-2027

South-East Romania(RO)

The Regional Smart Specialization Strateqgy (RIS3)
for the South-East Region 2021-2027

Cyprus(CY)

Cyprus Smart Specialisation Strateqy 2030

Catalonia(ES)

Strateqy for the Smart Specialisation of Catalonia
2030

Feeding on future: Towards a productive,
sustainable, resilient, healthy and responsible
food system universally accessible in Catalonia.
University of Girona

East Netherlands (NL)

Smart Specialisation Strateqgy (RIS3) East
Netherlands 2021-2027

South Netherlands (NL)

RIS3 South Netherlands 2021-2027: Regional
Innovation Strateqy for Smart Specialisation for
European Fund Programmes

Malta (MT)

Malta's Smart Specialisation Strateqy 2021-2027

Malopolskie (PL)

Regional Innovation Strateqy of the Malopolska
Region 2030

Lodzkie (PL)

Regional Innovation Strateqy for the Lodzkie
Region LORIS 2030
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