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Executive summary  

This deliverable presents the results of Tasks 1.2 and 1.3 of the VISION4FOOD project, which 

together aim to identify enablers and barriers to innovation in the food business environment 

and assess the needs and perceptions of quadruple helix (QH) stakeholders toward open 

innovation (OI). The analysis was carried out across five regional pilot areas, Finland, Greece, 

Poland, Italy, Spain, and at the EU level. 

Task 1.2 focused on analysing the research and innovation (R&I) environment from a business 

perspective. It combined a structured literature review with semi-structured interviews 

conducted across all pilot regions. The literature review was based on predefined inclusion 

criteria and drew from academic and grey literature (2015–2025) using targeted keyword 

searches in Web of Science and Google Scholar. The analysis adopted a PEST framework 

(political, economic, social, technological) to identify structural obstacles such as regulatory 

complexity, limited digital capacity, risk aversion, and lack of funding, as well as enabling factors 

including EU policy alignment, government subsidies, consumer demand for sustainable 

products, and digital innovation. Additionally, the task carried out 35 stakeholder interviews with 

QH stakeholders in the pilot region and on EU level.  

Task 1.3 complemented these findings with a structured stakeholder mapping and cross-

regional survey that explored beliefs, behaviours, and needs related to OI and Responsible 

Research Innovation (RRI) across the QH groups: public authorities, industry/SMEs, academia, 

and civil society. The mapping activity resulted in over 100 stakeholders being ranked based on 

relevance and accessibility across local, national, and EU levels. The stakeholder survey 

(N=296) gathered insights from all five regions and achieved 95% statistical power to detect 

small effects, ensuring robust representation across stakeholder groups. 

The following objectives guided the analysis: 

• Conduct a multidimensional assessment of R&I barriers and enablers in the food 

business domain. 

• Identify cross-regional trends and region-specific dynamics influencing food system 

transformation. 

• Map and analyse the stakeholder ecosystem across QH groups in all pilot regions. 

• Explore stakeholder perceptions of open innovation, including needs, gaps, and 

readiness. 

• Support the application of RRI principles within regional innovation ecosystems. 
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In total, 25 open innovation best practices were analysed by CBS, with a summary of findings 

and actionable recommendations included in this report to support regional governance and 

stakeholder mobilisation. These practices offer valuable insights into how open innovation can 

be fostered across different regional contexts. The interview component reached 70% 

thematic saturation, ensuring strong validity of the qualitative findings. All deliverable-level 

indicators and objectives, as defined in the work plan, have been fully met. The results and 

outputs from both tasks are closely aligned with the overarching aims of WP1 and provide key 

input for subsequent project activities, particularly Tasks 1.4, 2.2, and 3.3. 

The analysis revealed cross-cutting barriers including: 

• Fragmented innovation ecosystems and limited QH stakeholders involvement: proactive 

engagement by each helix actor, limited by lack of formal structures to maintain 

sustained partnership and coordination; 

• Insufficient support for SME participation, particularly in rural areas; 

• Regulatory misalignment between EU and national levels; 

• Skills and technology adoption gaps across stakeholder groups. 

At the same time, promising enablers emerged: 

• Consumer-driven demand for sustainable and traceable food; 

• Circular economy business models taking root in pilot regions; 

• Regional innovation platforms and smart specialisation strategies; 

• Strong commitment to co-creation and inclusive governance models. 

This report integrates both business-oriented analysis and stakeholder-based perspectives. 

The final section includes a summary of practical application of RRI dimensions (public 

engagement, ethics, gender, open access, science education). 

The insights presented here lay a foundation for future activities in WP2 and WP3 and inform 

the development of regional acceleration agendas and the VISION4FOOD toolkit.    
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1. Introduction 

 

VISION4FOOD is dedicated to strengthening the sustainability, resilience, and innovation 

capacity of European food systems. Working across its five different pilot regions, Finland, 

Spain, Italy, Greece, and Poland, the project supports food system transformation in contexts 

with varying levels of innovation ecosystem maturity. Its methodological approach centres on 

co-creation, acceleration, evaluation, and cross-regional knowledge exchange, enabling 

collaborative pathways toward impactful change. 

A core component of VISION4FOOD is the development of innovative governance models that 

empower decision-makers with evidence-based strategies while fostering social engagement 

and open innovation. By supporting the establishment and operation of Food Innovation 

Platforms (FIPs), promoting Responsible Research and Innovation (RRI) principles, and ensuring 

active involvement of all stakeholder groups, the project aims to generate scalable and 

sustainable solutions for regional food system challenges. Through robust policy engagement 

and targeted dissemination activities, VISION4FOOD seeks to amplify its outcomes beyond the 

pilot regions, contributing to broader European efforts to drive meaningful and long-lasting 

transformation of food systems. This deliverable situates the work within that overarching 

mission, providing insights that inform subsequent project actions and governance 

development. 

To ensure a solid foundation for the project objectives, the food system transformation 

landscape across the project pilot regions is mapped through an open innovation and 

responsible research and innovation perspective. This deliverable provides a comprehensive 

report of a business focused analysis of enablers and barriers of regional food system 

transformation as well as a value chain QH stakeholder mapping and needs analysis. The 

deliverable is structured as follows:  

• Literature review results (T1.2): To gain a comprehensive understanding of the 

challenges that either impede or facilitate effective research and innovation process 

within the food business environment, an in-depth literature review was carried out. This 

report section presents 5 (one per pilot region) comprehensive literature reviews 

describing Political, Economic, Social and Technological enablers as well as barriers. 

Special focus was put on regulatory barriers, lack of skilled workforce, limited access to 

technology, lack of open innovation, inadequate access to data and research results, risk 
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aversion and lack of funding. A selection of 25 validated Open Innovation (OI) best 

practices was identified to highlight successful initiatives, co-creation models, and 

enabling conditions relevant to regional food system innovation. 

• QH stakeholder interviews insights (T1.2): After the desk research, at least 6 interviews 

with QH stakeholders were carried out in each pilot region. Beyond capturing the regional 

characteristics, 4 interviews were carried out with EU-level representatives, capturing 

overarching trends (in total 35 interviews).  This section provides an overview of barriers 

and enablers identified by local and international actors in the regional food system 

transformation (70% thematic saturation was reached).  

• Value chain QH stakeholder overview (T1.3): To explore behaviours and awareness of 

quadruple helix stakeholders in supporting open innovation in regional food ecosystems, 

stakeholder mapping in each pilot region was carried out. This section presents an 

overview of the QH stakeholder landscape in each pilot region.  

• Cross-country survey results (T1.3): To gather insights on stakeholder believes (1) 

regarding OI within the regional food ecosystem, (2) potential drives and gaps crucial for 

OI adoption and (3) specific needs /challenges which hinder the implementation of 

quadruple helix models and RRI principles, a QH stakeholder survey was carried out 

across five pilot countries. This section includes the survey analysis results (achieved 

95% statistical power to detect small effects).  
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2. Multidimensional understanding of the business 

dynamics shaping food systems in pilot regions: 

a literature review 

 

This section aims to provide comprehensive insights into the challenges that impede or 

facilitate effective research and innovation processes in the food business environment. This 

section presents the process, method and results from in-depth literature reviews in the 

projects pilot regions and at the EU-level. This section lays the groundwork for a comprehensive 

and multidimensional understanding of the business dynamics shaping the food systems in each 

region.  

 

2.1 Objectives and methodology 

 

A comprehensive literature review, delving into existing research, policies, and initiatives 

concerning R&I in the business domain was conducted to the socio-economic contexts in the 

VISION4FOOD pilot regions, identifying both assets and obstacles that could impact businesses’ 

success. This assessment included an examination of challenges that either impede or facilitate 

effective research and innovation processes within the food business considering 

technological, political, economic, and social dimensions and go beyond the food industry to 

other interlinked domains. An in-depth literature review was conducted to examine the 

technological, political, economic, and social dimensions of food business environment, across 

Finland, Spain, Poland, Italy and Greece. A less exhaustive literature review was conducted to 

explore existing research, policies, and initiatives related to research and innovation (R&I) within 

food business domain. Data were collected from Web of Science and Google Scholar, 

encompassing articles, reports, and legislative texts published between 2015 and January 20, 

2025. This recent timeframe was deliberately chosen to capture rapid advancements in the field, 

ensuring the inclusion of current and relevant findings (Moons et al., 2021).  

Based on predefined inclusion criteria, we developed a string of search terms adopted from 

related reviews and the Project material (Lam et al., 2015; Corrin & Papadopoulos, 2018; Gwara, 

2021):  
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“"food" OR "food system*" OR "agri-food system*") AND ("research and innovation" OR R&I OR "food 

innovation") AND (business OR industry) AND (enabler* OR barrier* OR challenge*) AND (Finland 

OR Finland OR Spain OR Poland OR Italy OR Greece).  The full literature review took place between 

January-March 2025.  

 

For the purposes of this analysis, we apply definitions from the FEAST 2030 Glossary: 

• Food system: The interconnected network of actors, resources, infrastructures, and 

activities involved in the production, processing, distribution, and consumption of food 

and beverages, including their societal and environmental impacts (Bock, Bontoux, & 

Rudkin, 2022)1. 

• Sustainable food system: An indicative definition of sustainable food system could be 

considered the following: “A sustainable food system for the EU is one that: provides and 

promotes safe, nutritious and healthy food of low environmental impact for all current 

and future EU population in a manner that itself also protects and restores the natural 

environment and its ecosystem services, is robust and resilient, economically dynamic, 

just and fair, and socially acceptable and inclusive. It does so without compromising the 

availability of nutritious and healthy food for people living outside the EU, nor impairing 

their natural environment (Huttunen, de Vries, & Halberg, 2024)2. 

 

Finland 

The literature search was conducted on January 20, 2025, to identify relevant studies for the 

Finnish food system assessment. The inclusion criteria required papers to be published between 

2015 and 2025, written in English, and sourced from both academic literature (peer-reviewed 

journal articles) and grey literature (policy reports, governmental documents, and industry 

publications). The search retrieved approximately 972 results from Google Scholar, from which 

the first 200 articles were screened. After title and abstract analysis, 85 articles were selected, 

and 53 met the full-text access criteria. Additionally, 36 results were obtained from the Web of 

Science (WOS), with 20 meeting the full-text inclusion criteria after removing duplicates. In total, 

62 articles after removing duplicates were analysed and additionally, 13 regulatory and policy 

 
1 Bock, A., Bontoux, L. and Rudkin, J., Concepts for a sustainable EU food system, EUR 30894 EN, 
Publications Office of the European Union, Luxembourg, 2022, ISBN 978-92-76-43727-7  (online), 
doi:10.2760/381319  (online), JRC126575 
2 Huttunen, M., de Vries, A. H., & Halberg, N. (2024). Sustainable Food Systems Partnership for People, 
Planet and Climate: STRATEGIC RESEARCH AND INNOVATION AGENDA (SRIA).  
 

https://feast2030.eu/glossary/sustainable-food-system
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documents were included in the analysis, ensuring a comprehensive and interdisciplinary 

perspective on the Finnish food system (Figure 1). 

 

Figure 1: Flow chart for literature selection for the Finish pilot  

Spain 

For the Spanish case, a search was conducted on February 5, 2025, applying the same inclusion 

criteria. The search in Google Scholar yielded approximately 13,900 results, from which the first 

200 articles were screened. After title and abstract analysis, 97 articles were selected, and 78 

met the full-text access criteria. A separate search in Web of Science (conducted on February 

4, 2025) resulted in 21 articles, of which 11 met the full-text inclusion criteria after removing 

duplicates. In total, 71 articles after duplicating check were included in the final dataset for 

further coding and assessment. Additionally, 13 regulatory and policy documents were included 

in the analysis (Figure 2). 
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Figure 2: Flow chart for literature selection for the Spanish pilot.  

 
Poland 

A literature search was conducted on February 13, 2025, to identify relevant studies for the 

Polish food system assessment. The search in Google Scholar yielded approximately 8,400 

results, from which the first 200 articles were screened. After title and abstract analysis, 87 

articles were selected, and 54 met the full-text access criteria. A separate search in Web of 

Science (WOS) retrieved 41 results, of which 9 articles met the full-text inclusion criteria after 

removing duplicates. In total, 62 articles were analysed, ensuring a comprehensive and 

interdisciplinary perspective on the Polish food system. Additionally, 10 regulatory and policy 

documents were included in the analysis (Figure 3). 
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Figure 3: Flow chart for literature selection for the Polish pilot.  

 
Greece 

Another comprehensive literature search was conducted on March 12, 2025, to identify relevant 

studies for the Greek food system assessment. The search in Google Scholar yielded 

approximately 9,160 results, from which the first 200 articles were screened. After title and 

abstract analysis, 92 articles were selected, and 82 met the full-text access criteria. A separate 

search in Web of Science (WOS) retrieved 63 results, of which 8 articles met the full-text 

inclusion criteria. In total, 81 articles after removing duplicates were analysed, ensuring a 

comprehensive and interdisciplinary perspective on the Greek food system. Additionally, 14 

regulatory and policy documents were included in the analysis (Figure 4). 
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Figure 4: Flow chart for literature selection for the Greek pilot.  

 

Italy 

For the Italian case the literature review was conducted on March 17, 2025, to identify relevant 

studies for the Italian food system assessment. The Google Scholar search yielded 

approximately 16,400 results, from which the first 200 articles were screened. After title and 

abstract analysis, 92 articles were selected, and 82 met the full-text access criteria. A separate 

search in Web of Science (WOS) retrieved 165 results, of which 25 articles were selected after 

screening, with 13 being unique after removing duplicates.  In total, 79 were analysed after 

removing duplicates for analysis, ensuring a comprehensive and interdisciplinary perspective on 

the Italian food system. Additionally, 14 regulatory and policy documents were included in the 

analysis. 
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Figure 5: Flow chart for literature selection for the Italian case.  

 

2.2 Results in the pilot regions 

 

The literature review especially focused on multidimensional understanding of the dynamics 

shaping food systems considering technological, political, economic, and social dimensions and 

go beyond the food industry to other interlinked domains within the complex context of the 
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within PEST (political, economic, social, and technological) analysis framework aspects. This 

process allowed for a comprehensive evaluation of collected data. Within these themes, papers 

were auto coded using Nvivo14 and finally reoccurring themes across the dataset were collected 

and summarized (Miles et al., 2019). Specific dimensions included: 

● Political Dimension: Regulatory obstacles and policy alignment issues were examined 
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● Social Dimension: Workforce skill gaps and cultural resistance were identified alongside 

community-led innovations and public awareness initiatives. 

● Technological Dimension: Challenges such as limited technology access and 

fragmented data systems were highlighted alongside enablers like digital innovation and 

circular economy practices. 

Additionally, the in-depth literature review revealed that regulatory barriers, lack of skilled 

workforce, limited access to technology, lack of open innovation, inadequate access to data and 

research results, risk aversion, and lack of funding as primary obstacles and potential growth 

opportunities for effective research and innovation processes within the food business 

environment in the VISION4FOOD pilot regions.  

2.2.1 Finland  

Finland’s food systems are undergoing significant transformation, driven by global sustainability 

goals, EU regulations, and advancements in innovation and climate resilience. These changes 

are guided by strategic frameworks such as Finland’s Food Research and Innovation Strategy 

(2021–2035), which emphasizes resource efficiency, zero waste, and sustainable food 

production methods (VTT Research, 2021). By focusing on technological, political, economic, 

and social dimensions, the analysis report provides a nuanced understanding of the challenges 

and opportunities shaping the sector to guide stakeholders in identifying strategies to enhance 

growth, sustainability, and competitiveness in Finland’s food systems. 

 

Political Dimension 

The political dimension of Finland’s food business environment reflects the interplay between 

national and EU-level strategies, shaping innovation and sustainability. Regulatory gaps and 

inconsistencies create challenges, yet EU funding, international collaboration, and localized 

policy innovation serve as key enablers for overcoming these barriers. 

Barriers 

• Regulatory gaps and complexity: misaligned national and EU policies create compliance 

burdens for local producers (Pineda et al., 2022; Barrett et al., 2021). For examples, it is 

reported that Finnish SMEs struggle to meet EU Green Deal requirements due to unclear 

guidelines and fragmented regulations (Schwarz et al., 2022). 

• Policy inconsistencies: Contradictory policies undermine sustainable practices 

(Scordato et al., 2022). Agroecological practices face conflicting incentives between 

biodiversity protection and productivity goals (Buratti-Donham et al., 2023). 

Enablers 
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• EU policy support: Programs like Horizon Europe provide critical funding and structural 

support for sustainable R&I in Finland (Albergel et al., 2020). Finland has leveraged these 

opportunities to develop resource-efficient food systems through initiatives like vertical 

farming and regenerative agriculture (VTT Research, 2021). 

• International collaboration: it was repeatedly reported that cross-border partnerships 

foster knowledge sharing and resource allocation (Froehlich et al., 2021). For instance, 

Finland has actively participated in EU-wide agricultural innovation networks to advance 

sustainable practices (Froehlich et al., 2021). 

 

Economic Dimension  

The economic dimension of Finland’s food business environment is characterized by barriers 

such as funding constraints, high technology costs, and fragmented knowledge transfer, which 

hinder growth. However, government subsidies, innovation ecosystems, and increasing 

consumer demand for sustainable products act as key enablers driving progress. 

Barriers 

● Funding constraints: Finnish SMEs face significant challenges in securing capital for 

sustainable innovations due to limited investment incentives and fragmented funding 

mechanisms. For example, plant-based food producers in Finland struggle to scale 

operations because of insufficient venture capital availability and a lack of targeted 

financial instruments (Bisoffi et al., 2021; Gatto & Re, 2021). A report by Sitra (2024) 

highlights that domestic plant protein production requires substantial investments in 

processing technologies and commercialization to meet market demands. 

● High technology costs: The financial burden of acquiring advanced technologies deters 

small producers from adopting innovative solutions. For instance, the development of 

circular economy practices, such as nutrient recycling from agricultural waste, requires 

costly infrastructure upgrades that many Finnish farms cannot afford without external 

support (Barua, 2024). 

Enablers 

● Government subsidies and tax Incentives: EU funding programs like Horizon Europe and 

national grants provided by the Finnish Food Authority mitigate financial barriers for 

food producers. For example, the SME Initiative Finland has leveraged €40 million in EU 

Structural Funds to generate €400 million in SME loans at favourable terms, enabling 

small businesses to invest in sustainable practices (European Investment Fund [EIF], 

2016; Scott-Kemmis et al., 2021, Ruokavirasto, 2021). The recent withdrawal of planned 
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VAT increases on confectionery products demonstrates how fiscal policy can directly 

impact the competitiveness of Finnish food producers. This decision allowed Fazer 

Group to resume its investment plans for a new chocolate factory in Lahti, showcasing 

how responsive policies can stimulate economic growth (Just Food, 2025). As stated in 

in the study from Schwarz et al. (2022): “transitions towards carbon-neutral milk 

production through an improved economic valuation of manure input and valorisation of 

biogas digestates in Finland)” is a strategic pathway, designed to facilitate the 

implementation of agroecological practices that are suitable to address key 

sustainability challenges in a range of farming systems (p. 39). 

● Consumer-driven demand: Increasing consumer preference for sustainable products is 

driving market innovation. A study by Camelo Herrera (2024) found that Finnish 

consumers are willing to pay a premium for locally produced plant-based foods, creating 

opportunities for producers to expand their market share. Additionally, the growing 

demand for transparency in supply chains has incentivized businesses to adopt 

blockchain technologies and eco-labelling to appeal to environmentally conscious 

buyers (Helsinki Voices for Sustainability Blog, 2025). 

 

Social Dimension 

The social dimension of Finland’s food systems is shaped by barriers such as skill gaps and 

consumer resistance to change, emphasizing the need for targeted education and awareness 

campaigns. At the same time, community-driven innovation and strong knowledge networks 

serve as key enablers, positioning Finland to effectively address these social challenges. 

Barriers 

● Skill gaps: Insufficient training in advanced technologies limits workforce readiness, 

particularly in areas such as sustainable farming practices and digital tools for food 

production. For example, a report by the Finnish Ministry of Agriculture highlights that 

farmers in rural regions face difficulties adopting precision agriculture due to a lack of 

training programs tailored to their needs (Manning, 2024, EEA, 2024). This gap is further 

exacerbated by the aging workforce in Finland’s agricultural sector, which slows the 

uptake of innovative practices (Nordic Council of Ministers,2024). 

● Consumer resistance to change: Cultural attachment to traditional diets in Finland’s pilot 

regions slows the adoption of plant-based alternatives. For instance, Lonkila and 

Kaljonen (2021) found that Finnish consumers often perceive plant-based proteins as 

less authentic or satisfying compared to traditional meat and dairy products. This 
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resistance is deeply rooted in Finland’s culinary heritage and highlights the importance 

of addressing cultural perceptions through targeted awareness campaigns. 

Enablers 

● Community-driven innovation: Local initiatives promote collaboration and sustainable 

practices (Braun, 2024). For example, Helsinki’s Edible Cities Program integrates urban 

farming into city life, creating opportunities for community engagement while fostering 

greener neighbourhoods (Råberg & Fokeerah, 2025). Projects like Blokgarden have 

demonstrated how small-scale urban agriculture can empower communities to embrace 

sustainable food systems while addressing local food security challenges 

(CityChangers.org, 2025). 

● Knowledge awareness: Public awareness campaigns have successfully encouraged the 

adoption of sustainable diets. The Eat4Change Project, led by WWF Finland, engaged 

over 10 million European consumers to shift toward plant-based diets by highlighting 

their environmental benefits (Mou, 2024, WWF Suomi, 2025). Additionally, surveys show 

that approximately 70% of Finns are willing to pay a premium for sustainable products, 

demonstrating strong consumer support for environmentally responsible practices 

(Kurjenoja, 2022). Finland has adopted Nordic Nutrition Recommendations (NNR) 2023 

framework by promoting plant-based eating through school meal programs and public 

health campaigns (Blomhoff et al., 2023; Nordic Council of Ministers, 2024). 

Technological Dimension 

While technological progress in Finland’s food sector is evident with clear advancements in 

digital innovations, barriers such as limited access to advanced tools, and fragmented data 

systems, compromise the adoption of such tools, which hinder development. Conversely, 

enablers like digital innovation, circular economy integration, and innovation hubs underline 

Finland’s potential for fostering sustainable food systems. 

Barriers 

● Limited technology access: Finnish SMEs face challenges in adopting advanced 

technologies due to a lack of technical infrastructure. For example, dairy producers 

struggle to integrate precision agriculture tools such as automated herd management 

systems (Eskelinen et al., 2022; Keränen et al., 2021).  

● Fragmented data systems: the absence of centralized and standardized data-sharing 

platforms hampers collaboration and innovation within the food sector (Froehlich et al., 

2021). Finnish seafood producers, for instance, experience inefficiencies in 

https://urbantechhelsinki.fi/urban-farming/blokgarden-aims-to-conquer-urban-farming-in-2022-with-smart-solutions/
https://wwf.fi/en/eat4change/


    

 

23 

 

implementing digital traceability systems due to a lack of interoperability between 

platforms (Froehlich et al., 2021). 

● Lack of Technical Expertise: limited workforce skills hinder the adoption and effective 

use of advanced technologies (Pineda et al., 2022). Dairy farms face hurdles in 

implementing digital platforms for supply chain transparency because of insufficient 

training programs for personnel (Leitheiser & Vezzoni, 2024). 

Enablers 

• Digital platforms and data sharing: Digital technologies such as blockchain and IoT 

enhance traceability, efficiency, and trust across supply chains. For example, research 

study on blockchain potential on the Finish airlines catering supply chain stressed the 

expert anticipation in gaining more transparency in the catering supply chain “we would 

like to build a system that is possible to share information with different systems” to 

reduce food waste (Yi Shien,2022, p. 45) 

• Biotechnological advances: Innovations in biowaste utilization and plant-based systems 

support sustainable food production. VTT Technical Research Centre has developed 

processes to convert agricultural waste into bio-based fertilizers and proteins for plant-

based foods (Gutierrez-Valdes et al., 2020; VTT Research, 2021). 

• Circular economy integration: Industrial symbiosis and regenerative agriculture 

practices promote sustainability and innovation. For instance, Finnish companies are 

leveraging industrial byproducts for nutrient recycling, reducing reliance on imported 

fertilizers while enhancing resource efficiency (Hamam et al., 2023). Selective breeding 

programs at Finnish aquaculture facilities have improved feed conversion ratios, as 

stated in the research: “for phosphorus and nitrogen, it can be assumed that the use of 

fish material with an improved technology (FCR) also leads to 18.3% less nitrogen and 

phosphorus flowing into an aquatic environment”, demonstrating the potential of 

targeted technological interventions to enhance sustainability (Kause et al., 2022, p.1). 

 

Finland’s food business environment is characterized by dynamic interactions across 

technological, political, economic, and social dimensions. Barriers such as regulatory gaps, 

funding constraints, skill shortages, and cultural resistance to change pose significant 

challenges. For example, Finnish SMEs in the food sector struggle to meet EU Green Deal 

requirements due to fragmented policies and limited venture capital availability for scaling 

sustainable innovations (Schwarz et al., 2022; VTT Research, 2021). Additionally, cultural 
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attachment to traditional diets in Finland’s pilot regions slows the adoption of plant-based 

alternatives, highlighting the need for targeted awareness campaigns (Lonkila & Kaljonen, 2021). 

However, the presence of robust enablers provides a strong foundation for transformative 

growth. EU policy support through programs such as Horizon Europe has facilitated significant 

investments in research and innovation projects like Valio’s Food 2.0 initiative, which aims to 

increase exports and collaboration across the food chain (Business Finland, 2024). By 

harnessing strengths such as advancing transparency in food value chains and advancing ICT 

expertise and pairing them with Finland’s strong tradition of public-private collaboration, the 

country is well-positioned for a resilient and innovative food sector. However, to realize this 

potential, cultural barriers must be addressed. These include risk aversion, preference for 

established agricultural practices, and resistance to outside expertise, which can slow adoption 

of new technologies and partnership models.  

As shown by recent successful initiatives like the Food 2.0 ecosystem led by Valio, broad 

collaboration and open-minded innovation across government, industry, and research are 

already driving system-level change. Joined forces of QH stakeholder actors to scale up 

research, pilot projects, and coordinated policy advocacy, making strides in circular economy, 

carbon reduction, and novel food product development.  

Table 1: PEST analysis results for Finland 

Dimensions Identified factors 

Barriers Enablers 

Political Regulatory gaps and complexity EU policy support 

Policy inconsistencies International collaboration 
Economical Funding constraints Government subsidies and tax 

Incentives 

High technology costs Consumer-driven demand 
Social  Skill gaps Community-driven innovation 

Consumer resistance to change Growing Knowledge awareness 

Technological Limited technology access Digital platforms and data sharing 

Fragmented data systems Biotechnological advances 

Technical expertise Circular economy integration 

 

https://www.valio.com/news/valios-food-2-0-project-advances-in-building-a-sustainable-food-system-strong-commitment-from-the-food-sector/
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2.2.2 Spain 

Spain’s food systems are undergoing significant transformation, driven by global sustainability 

goals, EU regulations, and advancements in innovation and climate resilience. These changes 

are guided by strategic frameworks such as Finland’s Food Research and Innovation Strategy 

(2021–2035), which emphasizes resource efficiency, zero waste, and sustainable food 

production methods (VTT Research, 2021). By focusing on technological, political, economic, 

and social dimensions, the analysis report provides a nuanced understanding of the challenges 

and opportunities shaping the sector to guide stakeholders in identifying strategies to enhance 

growth, sustainability, and competitiveness in Finland’s food systems. 

Political Dimension 

The political dimension of Spain’s food business environment refers to the regulatory 

frameworks, governance structures, and policy incentives that influence research and 

innovation (R&I) in the agri-food sector. Spain’s compliance with EU regulations, participation in 

Horizon Europe projects, and regional policy implementations are key to fostering innovation. 

However, regulatory misalignment between EU and national policies, bureaucratic complexity, 

and risk-averse policymaking present obstacles to progress. In contrast, EU funding, local policy 

innovations, and international collaboration provide strong political enablers for advancing 

sustainable food systems. Political barriers include regulatory misalignment (e.g., CAP vs. 

smallholder needs in Andalusia) and bureaucratic inefficiencies in fund distribution. However, 

EU funding (e.g., Horizon Europe) and regional initiatives (e.g., Valencia’s waste laws) are 

enhancing sustainability-focused governance. Spain’s alignment with the EU Green Deal and 

regional PPPs (e.g., Basque Country’s AZTI collaboration) underscores its potential to bridge 

policy gaps through coordinated action. 

Barriers 

• Regulatory misalignment between EU and national Policies: Spanish food producers often 

face difficulties in reconciling the demands of EU sustainability objectives with national 

agricultural priorities. For example, while the EU’s Farm to Fork Strategy emphasizes 

ecological outcomes, domestic policies frequently prioritize productivity and economic 

competitiveness. This divergence creates operational tensions, particularly for organic 

and smallholder farmers. In Andalusia, for instance, CAP (Common Agricultural Policy) 

subsidy structures tend to favour large-scale farming operations, impeding access to 

funding for sustainable practices such as water-efficient irrigation (Schneuwly & 

Chandler, 2022; OECD, 2023). 

https://www.azti.es/en/the-basque-country-brings-together-the-leading-world-experts-in-marine-research/
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• Bureaucratic complexity: Despite robust financial support under programs like the 

Recovery and Resilience Plan (RRP) which earmarks €50 billion for food sector 

modernization, only 22% of the funds were disbursed by 2022, largely due to complex 

administrative procedures (European Commission, 2023). In Castilla-La Mancha, for 

example, family-run wineries reported significant delays in accessing subsidies for 

precision agriculture technologies, citing fragmented and burdensome documentation 

processes (Soberón et al., 2020; Silva et al., 2024). 

Enablers 
• EU Funding for innovation: Spain benefits from Horizon Europe and NextGenerationEU 

funding. Notably, the PERTE Agroalimentario project (2021–2027) allocates €1 billion to 

support the digital transformation of agriculture, with initiatives including the 

development of blockchain-enabled traceability platforms (European Commission, 

2023). Furthermore, regional research institutions such as the AZTI Research Center3 in 

the Basque Country utilize EU grants to implement regenerative agriculture models, 

enhancing soil health and promoting carbon sequestration in viticultural landscapes 

(Sovacool et al., 2021). 

• Regional policy innovations supporting circular economy: Spanish municipalities have 

pioneered forward-thinking food governance practices. For instance, Valencia’s 2024 

Food Waste Reduction Law mandates supermarkets to donate surplus food to local 

cooperatives, leading to a 30% reduction in food waste in pilot areas (OECD, 2023). In 

Catalonia, the Agri-Food Pact aligns regional subsidies with EU Green Deal targets, 

incentivizing organic production and circular economy practices in the agri-food sector 

(FOOD 2030, 2023). 

Economic Dimension 

The economic dimension of Spain's food industry is central to understanding the viability of 

innovation and sustainable practices. Factors such as investment incentives, market demand, 

and access to financing play a critical role in shaping business growth. However, high transition 

costs, limited venture capital for agri-food startups, and financial risks associated with 

sustainability investments remain barriers to achieve that growth. Conversely, growing 

consumer demand for sustainable food, government support for circular economy models, and 

the rise of alternative protein markets provide significant economic opportunities for 

businesses in Spain's food sector. 

Barriers 

 
3 https://www.azti.es/en/ 

https://commission.europa.eu/strategy-and-policy/eu-budget/eu-borrower-investor-relations/nextgenerationeu_en
https://planderecuperacion.gob.es/como-acceder-a-los-fondos/pertes/perte-agroalimentario
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• High transition costs for sustainable practices: adopting low-carbon and circular 

economy practices remains cost-prohibitive for many SMEs in Spain's food sector 

(Veugelers, 2021). A study by the OECD (2023) highlights that during the transition to 

sustainable agriculture, farmers face yield uncertainty and increased labour costs, 

despite benefiting from reduced input costs. For example, in Spain's organic farming 

sector, the conversion period requires a minimum of two years, during which farmers 

must adhere to organic practices without the benefit of price premiums, creating 

financial strain (Zhao et al., 2021). 

• Limited access to venture capital for agri-food startups: Despite the growth of agree-tech 

startups, access to financing remains a key challenge in Spain (Talens et al., 2022, Turner 

et al., 2022). The European Investment Fund (EIF) reports that while Spain has leveraged 

€40 million in EU Structural Funds to generate €400 million in SME loans, many agri-food 

startups still struggle to secure venture capital for scaling operations (European 

Commission, 2023). 

Enablers 

• Expanding market demand for sustainable food: Rising consumer awareness of 

sustainability is driving demand for eco-friendly food products in Spain (Venturelli et al., 

2022). “These figures reaffirm that the plant-based category is fully integrated into 

society, with a clear contribution to the country’s economy, as it represents a response 

to the growing consumer demand for more sustainable and healthier food options,” as 

stated by Natalia Berenguer, president of Vegetales4, at the association’s III Annual 

Summit. 

• Circular economy business models in food production: The shift towards circular 

bioeconomy is creating new revenue streams for food businesses in Spain (Zebakh et al., 

2024, Sun et al., 2021). The PERTE Agroalimentario project (2021-2027) allocates €1 

billion to digitalize agriculture, supporting initiatives like blockchain traceability 

platforms that enhance efficiency and reduce waste (European Commission, 2023). 

Additionally, projects like AccelerEAT, involving 18 innovative companies and €48 million 

in investment, are accelerating the sustainable production of new foods and ingredients 

based on alternative raw materials (ICEX-Invest in Spain, 2024). 

 

 

 
4 https://www.somosvegetales.org/ 

https://planderecuperacion.gob.es/como-acceder-a-los-fondos/pertes/perte-agroalimentario
https://www.accelereat.es/
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Social Dimension 

The social dimension considers the human and cultural factors that influence innovation in 

Spain's food sector. It includes elements such as workforce skills, collaboration among 

stakeholders, consumer behaviour, and public engagement with sustainability initiatives. Key 

challenges include resistance in willingness to pay for sustainable food alternatives and limited 

stakeholder collaboration. However, strong consumer demand for local and eco-friendly food, 

community-driven innovation, and the role of knowledge networks acts as enablers that 

facilitate the adoption of sustainable food systems across different Spanish regions. While 

resistance to sustainable food alternatives and limited stakeholder collaboration pose 

challenges, strong consumer support for local and sustainable food, along with community-

driven innovation, are accelerating local food system innovations in Spain. The growing 

awareness of food sustainability among Spanish consumers and the emergence of social 

innovation initiatives in the food sector provide a strong foundation for the adoption of more 

sustainable food systems across different Spanish regions. 

Barriers 
• Resistance in willingness to pay for sustainable food alternatives: Despite growing 

awareness, there is still resistance to adopting sustainable food alternatives in Spain. A 

study by Lami et al. (2022) found that while consumers are highly sensitive to the 

environmental impact of their consumption, this perception does not always translate 

into the purchase of sustainable foods for a significant segment of the population. 

• Limited stakeholder collaboration: The fragmentation of the food innovation ecosystem 

poses challenges. However, efforts are being made to address this. For example, the 

TECNALIA research centre5 is collaborating with the TranXforma FOOD innovation 

platform to enhance the agri-food industry ecosystem, particularly focusing on 

connecting SMEs with other stakeholders in the value chain (ICEX-Invest in Spain, 2024). 

• Workforce skill gaps in digital agriculture: Spain faces labour shortages in precision 

farming, automation, and AI-driven food processing (Sánchez Hernández & Castilla-Polo, 

2024). For example, Murcia’s fruit sector reports a lack of trained professionals in digital 

irrigation technologies (Sarabia et al., 2021). 

Enablers 

• Growing consumer support for local and sustainable practices: Spanish consumers 

increasingly demand traceable, ethical, and local food products (Schneuwly & Chandler, 

2022). A recent survey found that 90% of respondents prefer to order food packed in 

 
5 https://www.tecnalia.com/en 

https://www.tranxformafood.es/


    

 

29 

 

reusable packages, indicating a strong preference for sustainable practices (Innova 

Market Insights, 2024). As reported in the research on Spanish university population, 

“70.4% of respondents had heard about the environmental impact of food, and more than 

50% were aware of the existence of the SDGs” (Gaspar et al. 2022, p.1). However, the 

understanding is often partial: “The notion of sustainability is mobilized in different ways 

by the multiple actors involved in the agri-food system... consumers often have confused 

or superficial perceptions of the concept and express doubts about its meaning” (Gaspar 

et al. 2022, p.1). 

• Community-driven Innovation: Social innovation plays a crucial role in transforming 

Spain's food system. Research highlights the spread of initiatives related to shorter food 

supply chains, community-supported agriculture, urban farming, and food waste 

solutions. These innovations have the potential to reduce environmental impacts and 

help small-scale producers realize fair value for their products (Cruz Maceín et al., 2023). 

 
Technological Dimension 

The technological dimension plays a crucial role in shaping the future of Spain’s food industry by 

enhancing efficiency, sustainability, and competitiveness.  The primary technological barriers in 

Spain’s food sector include slow digitalization in rural areas (e.g., Andalusia’s olive oil sector), 

weak research-industry collaboration (e.g., Tecnomifood6 Network challenges), and funding 

complexities. However, digital transformation projects like AI-driven tomato yield optimization 

(TOMATIA project) and blockchain traceability (Deoleo7), alongside public-private partnerships 

(PERTE Agroalimentario, SIEX8), are enabling sustainable technological adoption across regions.  

Barriers 
• Limited Digital Integration in Rural Agri-Food Sectors: Spain’s rural agri-food businesses 

often struggle with limited adoption of digital technologies. Many small and medium-

sized enterprises (SMEs) lack access to precision agriculture tools, artificial intelligence 

(AI), and blockchain-based traceability systems (Ortega-Gras et al., 2021). For example, 

in Andalusia, olive oil producers have lagged in adopting digital monitoring systems, 

leading to inefficiencies in irrigation and pest management (Sadjadi & Fernández, 2023). 

Similarly, only 35% of smallholder farms in Extremadura use precision agriculture tools 

despite government subsidies (PandZ Consulting, 2024). 

 
6 https://redtecnomifood.es/en/ 
7 https://deoleo.com/en/ 
8 https://akisconnect.eu/en/akis-in-practice/akis-in-practice-details?id=24&title=SIEX+-
+a+digital+tool+for+farm+advisory 

chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.clustercollaboration.eu/sites/default/files/profile-article/AURORA_TOMATIA_Success_stories%20ENG.pdf
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• Fragmented Research Collaboration and Innovation Hubs: despite Spain’s strong 

agricultural research institutions, there is a disconnect between academia and industry, 

limiting technology transfer. For instance, the Tecnomifood Network facilitates access 

to technologies for food companies but struggles to engage SMEs due to high costs and 

technical complexity (ICEX-Invest in Spain, 2024).  

Enablers 

• Digital Transformation and Smart Farming Initiatives: Spanish regions are investing in 

Industry 4.0 solutions such as smart sensors, AI-driven crop analysis, and IoT-based 

supply chain management (Rabadán et al., 2020). For example, the TOMATIA project in 

Andalusia uses AI and satellite imagery to predict tomato yields and optimize pesticide 

use, improving quality by 20% (Cluster Collaboration EU, 2024).  Navarra’s vineyards have 

implemented AI-based predictive analytics to optimize grape yields and reduce 

pesticide use (Saletti et al., 2020). 

Regional Innovation: Spain benefits from EU-funded initiatives that encourage cooperation 

between universities, research centres, and agribusinesses at regional level (Sahoo et al., 2023). 

The Basque Country’s AZTI research centre collaborates with NEIKER9 and Leartiker10) to 

develop sustainable food solutions, such as functional foods using omics technologies (ONekin, 

2024). 

The analysis of Spain's food business environment reveals a complex interplay of technological, 

political, economic, and social factors influencing the sector's transition towards sustainability 

and innovation. This multidimensional assessment highlights both significant challenges and 

promising opportunities for the Spanish agri-food industry. Technologically, Spain faces 

barriers such as limited digital integration in rural areas and fragmented research collaboration. 

However, initiatives like the PERTE Agroalimentario project and regional innovation hubs are 

driving digital transformation and smart farming practices (European Commission, 2023; ICEX-

Invest in Spain, 2024). Politically, regulatory misalignment between EU and national policies 

poses challenges, particularly for small-scale producers. Nevertheless, strong EU funding 

mechanisms and progressive regional policies are fostering sustainability-focused governance 

(OECD, 2023; European Commission, 2023). Economically, high transition costs to sustainable 

practices and limited access to venture capital for agri-food startups remain significant hurdles. 

Conversely, growing consumer demand for sustainable products and circular economy 

initiatives are creating new market opportunities (Kurjenoja, 2022; Vegconomist, 2024). 

 
9 https://neiker.eus/en/ 
10 https://www.leartiker.com/ 
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Socially, while there is some resistance to sustainable food alternatives, there is also strong 

consumer support for local and eco-friendly food products. Community-driven innovation and 

social initiatives are playing crucial roles in transforming Spain's food system (Lami et al., 2022; 

Alonso et al., 2025). 

 

This comprehensive analysis suggests that Spain's food sector is at a critical juncture. The 

country's alignment with EU sustainability goals, coupled with its robust innovation ecosystem 

and growing consumer awareness, positions it favourably for a transition towards more 

sustainable and innovative food systems. However, addressing the identified barriers, 

particularly in rural areas and among SMEs, will be crucial for realizing this potential. 

Table 2: PEST analysis results for Spain 

Dimensions Identified factors 
Barriers Enablers 

Political Regulatory misalignment between 
EU and national Policies 

Regional policy innovations supporting 
circular economy 

Bureaucratic complexity Regional policy innovations supporting 
circular economy 

Economical High transition costs for 
sustainable practices 

Expanding market demand for 
sustainable food 

Limited access to venture capital 
for agri-food startups 

Circular economy business models in 
food production 

Social  Resistance to sustainable food 
alternatives 

Consumer support for local and 
sustainable food 

Limited stakeholder collaboration Community-driven Innovation 

Workforce skill gaps in digital 
agriculture 

 

Technological Limited Digital Integration in Rural 
Agri-Food Sectors 

Digital Transformation and Smart 
Farming Initiatives 

Fragmented Research 
Collaboration and Innovation Hubs 

Regional Innovation 
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2.2.3 Poland 

Poland's food innovation ecosystem faces significant challenges, particularly in R&D investment 

and technology adoption. However, the country's strong agricultural export position, growing 

consumer awareness, and participation in EU innovation programs provide a foundation for 

future development. Addressing the identified barriers, especially in increasing R&D 

expenditure and developing a cohesive national bioeconomy strategy, will be crucial for realizing 

Poland's potential in sustainable food systems innovation. 

Political Dimension 

Poland’s political and regulatory landscape plays a crucial role in shaping the innovation potential 

and sustainability trajectory of its food system. The alignment with European Union policy 

frameworks, particularly the Green Deal and the Farm to Fork Strategy, as well as access to EU-

funded programs, provide opportunities to support transformative change. However, 

fragmented governance, inconsistent regulatory implementation, and limited national policy 

support for sustainable innovation continue to hinder systemic progress. While national-level 

constraints persist, EU-driven programs and regional smart specialization strategies have 

emerged as key enablers for advancing food system innovation in Poland. 

Barriers 

● Inconsistent regulatory frameworks: Poland faces significant challenges in harmonizing 

national regulations with EU sustainability objectives. Misalignment between policy 

levels often creates compliance burdens for small and medium-sized enterprises (SMEs) 

and family farmers, especially in areas such as organic certification and sustainable 

agriculture (Schneuwly & Chandler, 2022). For example, dairy farms in the Wielkopolska 

region face administrative hurdles and unclear certification procedures when 

attempting to comply with EU organic standards (BTI Project, 2024). Furthermore, a 

centralized governance approach limits opportunities for stakeholder engagement, 

reducing the responsiveness of national policies to local and sectoral needs (BTI Project, 

2024). 

● Insufficient national policy incentives: Poland’s CAP Strategic Plan largely favours 

conventional, large-scale agricultural models, offering limited support for emerging 

practices such as regenerative agriculture, alternative proteins, or circular food 

systems. For example: in the Kuyavian-Pomeranian region, farmers report minimal 

financial incentives for adopting agroforestry, despite its potential benefits for 

biodiversity enhancement and carbon sequestration (Wieliczko & Floriańczyk, 2022). The 
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lack of an integrated national strategy for bioeconomy development further limits 

investment in sustainable food innovation (Schneuwly & Chandler, 2022). 

Enablers 

• Participation in EU Innovation programs: Poland’s engagement in EU-funded initiatives 

such as Horizon Europe, EIT Food, and Food 2030 supports cross-sector collaboration 

between research institutions, agribusinesses, and policymakers. These programs 

promote innovation in areas including sustainable packaging, plant-based foods, and 

smart agriculture. For example, the Polish Institute of Food and Nutrition is collaborating 

with European research clusters to develop plant-based meat alternatives that align with 

EU sustainability goals (Varzakas & Smaoui, 2024). 

• Regional Smart Specialization Strategies: Regional development frameworks such as the 

Smart Specialization Strategy (S3) have enabled targeted support for innovation in 

sectors like biotechnology, food processing, and digital agriculture. For example, the 

Podkarpackie region is piloting precision agriculture technologies and data-driven 

irrigation systems to improve productivity and resource efficiency (Wojnicka-Sycz, 

2020). In parallel, the Polish Development Fund plays a key role in coordinating innovation 

policy across ministries, streamlining funding processes for SMEs and agribusinesses 

(OECD, 2018). 

 

Economic Dimension  

The economic dimension of Poland's food sector is critical to understanding the financial and 

market dynamics that influence innovation and sustainability. Barriers such as limited access to 

venture capital and high costs of transitioning to circular bioeconomy practices hinder progress. 

However, enablers like EU structural funds and emerging green finance initiatives are creating 

new opportunities for growth and competitiveness. 

Barriers 

• Limited Access to Venture Capital for Food-Tech Startups: Polish food-tech startups face 

challenges in securing venture capital compared to their counterparts in Western 

Europe. This funding gap slows the commercialization of innovations, particularly in 

early-stage ventures. For example, despite rising consumer demand for plant-based 

products, startups in Warsaw struggle to secure early-stage investments due to risk-

averse attitudes among local investors (Wyrwa, 2020). For instance, Foodsi, a Warsaw-

based surplus food marketplace, raised €2.5 million in seed funding but had to rely 

https://foodsi.pl/
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heavily on impact-focused funds like AC/VC Impact Fund11 and Satus Starter12 to expand 

its operations (Vestbee, 2024). 

• High costs of transitioning to a circular bioeconomy: Shifting to low-emission production 

methods and adopting sustainable practices requires significant capital investment, 

which many small and medium-sized enterprises (SMEs) cannot afford. Small food 

processors in Pomerania avoid biodegradable packaging due to higher production costs 

compared to conventional materials, limiting their ability to align with EU Green Deal 

goals (Varzakas & Smaoui, 2024). Additionally, a study by Wieliczko & Chmieliński (2021) 

highlights that SMEs operating in rural areas face disproportionate financial burdens 

when adopting regenerative farming practices. 

Enablers 

• EU Structural Funds Supporting Green Innovation: Poland benefits from EU Green Deal 

financing and Horizon Europe programs, which promote low-emission agriculture and 

circular economy projects. These funds are crucial for bridging the gap between 

sustainability goals and financial feasibility. In Wielkopolska, a food waste reduction 

initiative funded by EU structural programs has successfully cut waste by 20%, 

demonstrating the potential for scalable green solutions (Wieliczko & Chmieliński, 2021). 

Similarly, PFR Ventures invested €63 million into five new venture capital funds under 

the European Funds for a Modern Economy program, targeting aggrotech startups 

focused on sustainability (The Recursive, 2024). 

• Growing sustainable finance and green investment trends: Sustainable investment funds 

are emerging in Poland to support green agribusinesses and alternative protein 

development. These funds aim to address the financing gap for innovative projects with 

environmental impact. Poznań-based organic farms have received impact investment 

loans from ING Bank Śląski’s grant program to develop regenerative farming models that 

improve soil health while reducing emissions (Foodtech.ac Newsletter, 2023). 

Additionally, AgriTech Hub invests in precision agriculture technologies like smart 

irrigation systems and bio-based materials, enabling SMEs to adopt innovative solutions 

(Zeverte-Rivza et al., 2023, AgriTech Hub, n.d.). 

 

 

Social Dimension 

 
11 https://acvc.pl/ 
12 http://www.satus.pl/en/ 
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The social dimension of Poland's food system encompasses consumer behaviour, workforce 

skills, and community engagement in sustainable food practices. While barriers such as low 

consumer awareness and workforce skill gaps persist, enablers like growing demand for organic 

foods and community-based initiatives are driving positive change. While consumer awareness 

and workforce training gaps remain significant challenges in Poland's food system, the growing 

demand for organic and local foods, coupled with community-based initiatives, are fostering 

social innovation. The projected growth of the organic food market and increasing consumer 

willingness to pay more for sustainable products (73% ready to pay 20% more) indicate a positive 

shift in consumer behaviour (Association of Sustainable Agriculture in Poland "ASAP", 2025). 

However, addressing the digital skills gap among farmers and further educating consumers 

about sustainable food options will be crucial for accelerating the transition to a more 

sustainable food system in Poland. 

Barriers 

• Low actual purchase behaviors:   Polish consumers generally show less familiarity with 

plant-based diets and sustainable food options compared to Western Europe (Spiegel et 

al., 2021). According to a 2025 report by the Polish Association of Sustainable Agriculture 

ASAP, “75% are interested in products from sustainable agriculture” and “more and more 

people are paying attention to the quality of products and their origin.” Still, barriers to 

wider adoption remain: actual purchase behaviors lag due to price sensitivity, accessibility 

issues, and persistent confusion about what constitutes genuine sustainability. 

(Association of Sustainable Agriculture in Poland "ASAP", 2021, p.9). 

• Workforce skill gaps: Many farmers lack digital literacy, hindering the effective adoption 

of precision farming tools (Chodkowska-Miszczuk et al., 2021). In Świętokrzyskie, 

farmers report difficulty in using AI-powered irrigation systems, highlighting the need 

for targeted training programs (Chodkowska-Miszczuk et al., 2021). 

Enablers 

• Growing demand for organic and local foods: Consumer interest in organic food markets 

in Warsaw and Poznań is increasing (Klincewicz & Szumial, 2022). The Polish organic food 

market is projected to grow at a CAGR of 20% from 2025-2033, indicating strong 

consumer demand, driven by increasing affordability and accessibility (Renub Research, 

2023; Zakowska-Biemans & Iwańska, 2025). Yet, Poland still ranks 10th in the EU by value 

of organic retail sales (Renub Research, 2023; Zakowska-Biemans & Iwańska, 2025), 

highlighting both momentum and room for growth. 
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• Community-based knowledge sharing: Polish food cooperatives in Łódź and Szczecin 

support local food resilience initiatives (Spiegel et al., 2021). The development of direct 

sales and shortening of supply chains is becoming a key priority in national rural and 

agricultural development policy, fostering community engagement in sustainable food 

systems (Kowalczyk & Żakowska, 2020). 

 

Technological Dimension 

The technological dimension of Poland's food system is critical for driving innovation and 

sustainability. However, barriers such as limited adoption of advanced technologies and 

underdeveloped circular bioeconomy integration hinder progress. At the same time, enablers, 

such as increasing investment in agri-tech startups and government support for smart farming 

initiatives, are fostering advancements. Poland's food technology landscape is expanding with 

emerging innovations in AI, blockchain, and precision agriculture. Yet, barriers such as high 

costs of adopting advanced technologies and inadequate biowaste management remain critical 

challenges. Examples like Farmonaut’s success with precision farming tools and government-

backed Smart Villages programs highlight the potential for technological advancements to 

transform Poland’s food system. Addressing these barriers through increased subsidies, 

technical support for SMEs, and enhanced circular bioeconomy integration will be essential for 

accelerating sustainable innovation. 

Barriers 

• Limited adoption of advanced technologies: Many Polish SMEs struggle to adopt 

precision agriculture tools and smart farming technologies due to high investment costs 

and insufficient digital infrastructure (Chodkowska-Miszczuk et al., 2021). Farmers in 

Podlaskie Voivodeship, one of Poland’s most agriculturally productive regions, report 

challenges in integrating remote sensing and IoT-based soil monitoring due to a lack of 

subsidies and technical support (Adamczyk & Maison, 2021). Additionally, fragmented 

farms in southeastern Poland limit scalability for precision agriculture solutions, as 

smaller farms often lack the resources to invest in advanced technologies (Samborski, 

2019). 

• Underdeveloped Circular Bioeconomy Integration: Poland lags behind Western Europe in 

biowaste valorization and bioenergy production, limiting the sustainable transformation 

of the food industry (Spiegel et al., 2021). The poultry sector in Mazowieckie generates 

significant organic waste, but limited investment in anaerobic digestion plants has 

slowed bioenergy development (Chodkowska-Miszczuk et al., 2021). Furthermore, while 

https://farmonaut.com/
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Poland has large biomass resources, efforts to use these for circular bioeconomy 

applications remain underfunded and underutilized (Marcinek & Smol, 2020). 

Enablers 

• Increasing investment in Agri-Tech Startups: New agri-tech startups in Warsaw and 

Kraków are fostering innovations in AI-driven food production and supply chain 

optimization (Klincewicz & Szumial, 2022). A Polish startup developed blockchain-based 

traceability solutions for dairy supply chains, improving consumer confidence in organic 

milk sourcing (Farmonaut, 2024). Additionally, Farmonaut’s precision farming 

technologies have reduced water usage by up to 30% and pesticide application by 35%, 

showcasing the potential for scalable agritech solutions across Poland (Farmonaut, 

2024) 

• Government support for smart farming: Poland’s participation in EU Horizon 2020 

projects has expanded funding for robotic farming and digital marketplaces for local 

food producers (Spiegel et al., 2021). The Polish government launched Smart Villages 

Pilot Programs in Lubelskie and Podkarpackie to introduce AI-powered irrigation 

systems and automated greenhouses. These initiatives aim to improve resource 

efficiency while enhancing rural development (Interreg Central Europe, n.d.). Moreover, 

EU subsidies have supported the adoption of satellite-based crop monitoring systems 

nationwide, enabling farmers to optimize yields while reducing environmental impact 

(Farmonaut, 2024). 

 

Poland’s food system is undergoing rapid transformation, shaped by technological innovation, 

shifting consumer preferences, economic pressures, and evolving policy frameworks. This 

analysis assesses the barriers and enablers across political, economic, social, and technological 

(PEST) dimensions of the food innovation ecosystem. Politically, fragmented governance and 

limited incentives for sustainable practices hinder progress, with SMEs facing compliance 

challenges due to regulatory inconsistencies (BTI Project, 2024). However, participation in EU 

programs and regional smart specialization strategies are supporting innovation in plant-based 

foods and digital agriculture (Varzakas & Smaoui, 2024; Wojnicka-Sycz, 2020). Economically, 

limited access to venture capital and high costs of adopting circular bioeconomy practices 

constrain startups, especially in early growth stages (Wyrwa, 2020). Nonetheless, EU structural 

funds and green finance initiatives are facilitating innovation, as seen in Foodsi’s funding 

success and regional food waste reduction programs (Wieliczko & Chmieliński, 2021). Socially, 

low consumer awareness and workforce training gaps remain critical challenges (Spiegel et al., 

2021). Yet, rising demand for organic and local foods, alongside community-led initiatives, is 
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fostering social innovation. The organic food market is projected to grow at a CAGR of 20% from 

2025–2033 (Renub Research, 2023). Technologically, barriers include limited adoption of 

precision agriculture due to high costs and inadequate digital infrastructure (Chodkowska-

Miszczuk et al., 2021). Still, agri-tech investment and government-backed smart farming 

initiatives are accelerating progress. For example, Farmonaut’s tools have cut water and 

pesticide use by up to 30% and 35%, respectively (Farmonaut, 2024).  In conclusion, while Poland 

faces significant challenges across all PEST dimensions, there are also promising enablers and 

initiatives driving innovation in its food system. Addressing these barriers through enhanced 

policy coordination, increased R&D investment, consumer education, and technological 

adoption will be crucial for realizing Poland's potential as a leader in sustainable food system 

transformation. 

Table 3: PEST analysis results for Poland 

Dimensions Identified factors 
Barriers Enablers 

Political Inconsistent regulatory 
frameworks 

Participation in EU Innovation 
programs 

Insufficient national policy 
incentives 

Regional Smart Specialization 
Strategies 

Economical Limited Access to Venture 
Capital for Food-Tech Startups 

EU Structural Funds Supporting Green 
Innovation 

High costs of transitioning to a 
circular bioeconomy 

Growing sustainable finance and 
green investment trends 

Social  Low consumer awareness of 
sustainable food systems 

Growing demand for organic and local 
foods 

Workforce skill gaps  Community-based knowledge sharing 

Technological Limited adoption of advanced 
technologies 

Increasing investment in Agri-Tech 
Startups 

Underdeveloped Circular 
Bioeconomy Integration 

Government support for smart 
farming 

 

2.2.4 Greece 

The Greek food system is undergoing a significant transformation driven by technological 

advancements, policy frameworks, economic pressures, and social dynamics. While deeply 

rooted in traditional agricultural practices, the sector faces critical challenges such as 

fragmented supply chains, high production costs, and regulatory constraints. Simultaneously, 
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opportunities in circular bioeconomy, digital transformation, and sustainable food system 

transitions are emerging. This analysis evaluates the barriers and enablers affecting research 

and innovation (R&I) in Greece's food industry. By focusing on the technological, political, 

economic, and social dimensions, this review identifies key trends shaping Greece's ability to 

foster a sustainable and competitive food system. 

Political Dimension 

Greece's political landscape for food innovation is characterized by both challenges and 

opportunities. Fragmented agricultural policies and bureaucratic complexity hinder the 

implementation of sustainability initiatives, while limited policy incentives for smallholder 

farmers to adopt organic practices remain a barrier (Papamichail et al., 2023; ELIAMEP, 2024). 

However, enablers such as Greece's Smart Specialization Strategy and EU Horizon funding are 

driving innovation in regional food systems and climate-smart agriculture (Staboulis & 

Papagiannis, 2021; European Commission, 2024). Addressing these barriers through policy 

reform and increased investment in sustainable agriculture will be crucial for enhancing 

Greece's food system resilience and competitiveness. 

Barriers 

• Fragmented agricultural policies and bureaucratic complexity: Greece's agricultural 

policies are fragmented across national and regional levels, slowing down the 

implementation of sustainability initiatives (Papamichail et al., 2023). This fragmentation 

is evident in the implementation of the Common Agricultural Policy (CAP), where 

significant delays in disbursement of direct payments to farmers due to bureaucratic 

obstacles are negatively affecting the primary sector (Arnaoutoglou, 2025). For instance, 

in the first pillar of the CAP, bureaucratic hurdles have led to delays in payments, while in 

the second pillar, low absorption rates are limiting investment in the modernization and 

sustainable development of rural areas. 

• Limited integration of sustainability in policy incentives: While the EU Farm-to-Fork 

Strategy promotes sustainability, Greece faces challenges in implementing tailored 

incentives for smallholder farmers to transition to organic and regenerative farming 

(Samara et al., 202). The Greek CAP Strategic Plan allocates €1.5 billion for environmental 

and climate objectives, including organic farming and alternative methods of plant 

protection (European Commission, 2024). However, the implementation of these 

measures remains uneven. For example, while Greece aims to increase the total 

agricultural land under organic farming by 54%, the effectiveness of this initiative is 
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hampered by persistent weaknesses in Greek agriculture, such as the uneven and 

untargeted distribution of direct payments (ELIAMEP, 2024). 

Enablers 

• Smart specialization strategies supporting food Innovation: Greece's Smart 

Specialization Strategy (S3) supports Research and Innovation (R&I) in regional food 

systems. The Region of Crete's Smart Specialization Strategy, for instance, aims to 

revitalize the agro-alimentary complex to adapt to climate change, strengthen export 

branches, and promote the value of Cretan nutrition as intangible cultural heritage 

(Staboulis & Papagiannis, 2021, Region of Crete, 2016). This strategy seeks to use 

scientific knowledge and innovation to boost the competitiveness of well-established 

branches and expand the productive base towards new emerging high added-value 

sectors. 

• EU Horizon funding for climate-smart agriculture: Greek agri-food firms benefit from 

Horizon Europe funding, supporting climate adaptation in food production (Rowan & 

Galanakis, 2020). The Greek CAP Strategic Plan emphasizes participation in EU Horizon 

2020 projects, which has expanded funding for robotic farming and digital marketplaces 

for local food producers (European Commission, 2024). Moreover, Greece allocates more 

than €425 million per year to support eco-schemes, such as using resilient species and 

varieties, improving green cover practices, and reinforcing biodiversity, circular 

economy, and environmentally friendly management practices, with an estimated 

impact on about 3 million hectares (European Commission, 2024). 

 

Economic Dimension 

Greece's economic landscape for food innovation is marked by both challenges and 

opportunities. The lack of venture capital for agri-tech startups and high costs associated with 

transitioning to sustainable practices hinder growth (Zefyron, 2023; Moret-Bailly & Muro, 2025). 

However, the rising demand for plant-based foods and emerging public-private partnerships for 

agri-food innovation are driving positive change (European Commission, 2024). Addressing 

these economic barriers through targeted investments and policy incentives will be crucial for 

enhancing Greece's food system resilience and competitiveness. 

Barriers 

• Lack of venture capital for agri-tech startups: Despite the growth in Greece's startup 

ecosystem, with venture capital investments rising ninefold from 2018 to 2023, early-

stage funding for agri-tech startups remains limited (Prosperi et al., 2024, Zefyron, 
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2023). This scarcity of venture capital makes it challenging for early-stage companies to 

scale, particularly in comparison to Northern European countries. For example, while 

pre-seed deal values grew by 97% in 2023, seed-stage funding dropped by 53%, 

indicating a more cautious stance on follow-up investments in Greek startups (Zefyron, 

2023). This trend suggests that agri-tech startups may face difficulties in securing the 

necessary capital to scale their operations beyond the initial stages. 

• High cost of transitioning to sustainable practices: The upfront investment required for 

sustainable farming techniques presents a significant barrier for many Greek 

smallholder farmers (Papathanasiou et al., 2023). A review of 60 studies indicates that 

adopting sustainable agricultural practices induces both upfront investments and 

maintenance costs, with reduced tillage, biodiversity-enhancing features, and water-

saving infrastructure requiring the highest amount of upfront investments (Moret-Bailly 

& Muro, 2025). For example, in Crete, organic olive groves face higher production costs 

compared to conventional farms. While organic farms benefit from price premiums (3.43 

EUR/kg for organic olive oil vs. 2.78 EUR/kg for conventional), the transition period 

involves yield uncertainty and increased labour costs (Sintori et al., 2023). 

Enablers 

• Smart specialization strategies supporting food Innovation: Greece's Smart 

Specialization Strategy (S3) supports Research and Innovation (R&I) in regional food 

systems. The Region of Crete's Smart Specialization Strategy, for instance, aims to 

revitalize the agro-alimentary complex to adapt to climate change, strengthen export 

branches, and promote the value of Cretan nutrition as intangible cultural heritage 

(Staboulis & Papagiannis, 2021, Region of Crete, 2016). This strategy seeks to use 

scientific knowledge and innovation to boost the competitiveness of well-established 

branches and expand the productive base towards new emerging high added-value 

sectors. 

• Growth of the Greek plant-based food market: The global plant-based food market, valued 

at $29.4 billion in 2022, is expected to reach $162 billion by 2030, driven largely by 

innovations in sustainable food technologies (Raptou et al., 2024). This trend is likely to 

influence the Greek market as well, particularly among urban consumers. For example, 

vegan restaurants and plant-based dairy alternatives are expanding in Athens, driven by 

changing consumer preferences (Raptou et al., 2024). 

• Emerging public-private partnerships for agri-food Innovation: Greece is actively 

participating in EU innovation programs and regional smart specialization strategies, 
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fostering collaborations between universities and industry in food processing and waste 

valorisation innovations (European Commission, 2024). For example, a partnership 

between Thessaloniki’s Aristotle University and food processing plants focuses on 

extracting bioactive compounds from food waste (Rotter et al., 2023). 

 

Social Dimension 

The social dimension of Greece's food system highlights both challenges and opportunities in 

fostering sustainable practices. Resistance to dietary changes, particularly among older 

consumers, and workforce gaps in agri-food digitalization remain key barriers (Varela, 2025; 

Bournaris et al., 2025). For example, older generations in rural areas continue to favour meat-

heavy diets, while farmers in regions like Epirus struggle to adopt precision agriculture tools due 

to insufficient training programs. However, enablers such as increasing consumer awareness of 

sustainable food choices and the strengthening of social economy initiatives are driving positive 

change at the national level. Reforms such as improved food labeling and enhanced consumer 

education are helping guide both consumers and supply chains toward healthier and more 

sustainable options. However, as noted by the European Environment Agency (2025), “reliance 

on processed foods and cheap alternatives has increased due to inflation, shifting habits and 

limited innovation uptake, challenging sustainability goals within the food system”. Addressing 

these barriers through targeted education campaigns and vocational training programs will be 

crucial for advancing sustainability in Greece's food system. 

Barriers 

• Resistance to dietary changes and sustainable food trends: Despite growing global 

interest in sustainable food choices, older Greek consumers remain resistant to 

adopting plant-based diets (Raptou et al., 2024). A recent study by Varela (2025) found 

that only 28.3% of the adult Greek population had high adherence to the traditional 

Mediterranean diet, with a higher percentage (39.7%) observed for participants over 65 

years compared to those under 65 years (25.5%). This suggests a generational divide in 

dietary habits and sustainability preferences. The study identified a consumer segment 

labelled "conformists," who exhibited a higher preference for conventional, Western-

type diets, indicating resistance to more sustainable food choices (Varela, 2025). 

• Workforce gaps in agri-food digitalization: Greek farmers lack technical training in data-

driven agriculture, slowing the adoption of precision farming tools (Samara et al., 2024). 

A study on Greek farmers' perceptions of precision agriculture technologies revealed 

that while farmers have a positive attitude toward these technologies, they cannot 
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clearly define precision agriculture and express concerns about adoption costs 

(Bournaris et al., 2025). The study found that only 6.7% of Greek farmers have some level 

of training in agricultural technology, compared to the European average of 25% 

(Bournaris et al., 2025). 

Enablers 
• Increasing consumer awareness of sustainable food choices: Awareness campaigns and 

sustainability education programs are influencing consumer habits (Papathanasiou et 

al., 2023). Varela's (2025) study identified a consumer segment labelled "Ecocentrics," 

who displayed strong attitudes towards sustainability and were more likely to make 

sustainable food choices. The study found that "Ecocentrics" have higher rates of 

marriage and parenthood, indicating that family dynamics might encourage more 

sustainable food choices (Varela, 2025). 

•  Strengthening of social economy initiatives: Greek farmer cooperatives and social 

enterprises are fostering knowledge-sharing and sustainability best practices (Staboulis 

& Papagiannis, 2021). A report on recharging Greek youth to revitalize the agriculture and 

food sector emphasizes the importance of developing targeted work-based vocational 

training programs designed in cooperation with the industry to effectively cope with 

changes in the sector (New Agriculture, 2024). This report suggests that on-the-job 

training and in-house transfer of experience and knowledge from older workers are the 

most appropriate ways of acquiring the desired hard skills in the agrologists sector (New 

Agriculture, 2024). 

 

Technological Dimension 

The technological dimension of Greece’s food system reflects a mixed landscape of persistent 

structural challenges and emerging innovation opportunities. Barriers such as the limited 

adoption of digital technologies, underdeveloped smart farming infrastructure, and the absence 

of standardized food traceability systems continue to impede efficiency and transparency. 

However, significant enablers including advancements in marine biotechnology and the 

integration of circular economy practices – are positioning Greece to modernize its agri-food 

sector. Targeted investments in aquaculture and bio-based innovations signal a shift toward 

more sustainable and technologically integrated food systems. 

Barriers 

● Limited Adoption of Digital and Smart Farming Technologies: Despite global 

advancements, Greece lags in precision agriculture and smart farming due to high 
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investment costs and limited digital infrastructure (Samara et al., 2024). For instance, a 

study found that Greek food companies are still using older and, in many cases, manual 

systems, and have not moved forward to adopt new technologies such as QR codes, 

Wireless Sensor Networks, Blockchain, and DNA barcoding (Matopoulos et al., 2015). 

● Lack of Standardized Food Traceability Systems: Supply chain transparency remains a 

challenge, as traceability systems are underdeveloped, leading to food fraud risks. 

Research shows that the majority of Greek food companies only record basic data 

required by EU regulations, such as supplier information, origin, and quantity. Many 

businesses do not have a common traceability system to exchange information with 

suppliers, limiting the ability to trace products effectively (Prosperi et al., 2024, 

Matopoulos et al., 2015). 

Enablers 

• Advancements in Marine Biotechnology for Food Production: Greece is investing in marine 

biotechnology as an alternative protein source, particularly in aquaculture. In 2023, 

Greece's total aquaculture production reached 153,852 tons, with an estimated value of 

€774.78 million, representing 68% of the country's total seafood production (Rotter et al., 

2023, (Hellenic Statistical Authority [ELSTAT], 2024).). The integration of biotechnology 

applications and the use of renewable energy in fish farming units contribute to the 

development of a modern and responsible production model (Federation of Greek 

Maricultures [FGM], 2023). 

• Rise of Circular Economy Practices in Agri-Food Systems: Greek companies are 

increasingly integrating circular economy principles into their production processes. For 

instance, the use of marine organisms for the production of bioactive compounds with 

potential applications in food science and technology is gaining traction. These 

compounds can be used as natural food additives, functional ingredients, or probiotics 

for human or animal diets (Marnasidis et al., 2022). 

 

Greece’s food system, despite a strong foundation in traditional agricultural practices, faces 

persistent structural challenges, while emerging innovation pathways and EU-aligned strategies 

provide new opportunities for sustainable development. Politically, fragmented governance, 

bureaucratic inefficiencies, and inconsistent implementation of sustainability policies, 

especially in CAP disbursement and organic transition support, undermine effective policy 

uptake. However, initiatives such as Greece’s Smart Specialization Strategies (e.g., in Crete) and 

EU Horizon Europe funding have become critical enablers, fostering regional innovation 
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ecosystems and climate-resilient agriculture. Economically, the sector is constrained by a lack 

of early-stage venture capital for agri-tech startups and the high cost of transitioning to 

sustainable practices. These challenges particularly affect smallholder farmers in regions such 

as Crete, where organic producers face both financial and labour-related burdens. On the other 

hand, the growth of the plant-based food market, expansion of public-private R&I partnerships, 

and targeted EU investments in sustainability and circular economy offer significant avenues for 

economic modernization. According to a recent study, 44% of Greek consumers claim they 

intend transit to plant-based alternatives if they are equal in taste, appearance, price, and 

availability to animal-based counterparts (HellasVeg., 2024). However, a significant proportion 

(32%) expressed strong skepticism, stating that such a transition is “not likely at all”  (HellasVeg., 

2024). As stated in the study: “The lack of willingness to transition, even when equivalence in 

basic parameters such as taste, appearance, price, and availability is ensured, indicates deeper 

barriers“ (HellasVeg., 2024, p.20). Socially, Greece contends with generational resistance to 

sustainable dietary patterns and skills gaps in agri-food digitalization. Adoption of plant-based 

diets remains low among older consumers, and the uptake of precision agriculture tools is 

hindered by limited training opportunities. However, when participants were asked about 

reasons, they consider valid for reducing or eliminating meat consumption, the 55–70 age group 

showed relatively higher environmental concern (15%) compared to younger cohorts. As noted 

in the HellasVeg report, “This suggests that environmental motivations may be more strongly 

linked to awareness of the long-term consequences of climate change” (HellasVeg, 2024, p. 36). 

Nevertheless, increasing public awareness, sustainability-focused consumer segments (e.g., 

"Ecocentrics"), and the strengthening of social economy initiatives, including vocational training 

and intergenerational knowledge transfer, contribute positively to behavioural and systemic 

change. Technologically, Greece is progressing unevenly. Barriers include limited digital 

infrastructure, low adoption of precision agriculture, and weak traceability systems across 

supply chains. Despite these challenges, technological enablers are emerging. Marine 

biotechnology and aquaculture innovations are expanding, supported by bioeconomy research 

and renewable energy integration. Additionally, the use of bioactive compounds from marine 

organisms and the gradual rise of circular economy practices signal a growing shift toward 

integrated, sustainable food technologies. 

 

Overall, while Greece’s food system transformation is hindered by institutional, financial, and 

educational barriers, the country is increasingly capitalizing on EU frameworks, regional 

innovation strategies, and bio-based technologies. Realizing Greece’s potential for a resilient 
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and sustainable food future will require continued investment in R&I, policy coherence, inclusive 

training, and cross-sectoral collaboration. 

Table 4:PEST analysis results for Greece 

Dimensions Identified factors 
Barriers Enablers 

Political Fragmented agricultural policies 
and bureaucratic complexity 

Smart specialization strategies 
supporting food Innovation 

Limited integration of 
sustainability in policy incentives 

EU Horizon funding for climate-smart 
agriculture 

Economical Lack of venture capital for agri-
tech startups 

Smart specialization strategies 
supporting food Innovation 

High cost of transitioning to 
sustainable practices 

Growth of the Greek plant-based food 
market 

 Emerging public-private partnerships for 
agri-food Innovation 

Social  Resistance to dietary changes 
and sustainable food trends 

Increasing consumer awareness of 
sustainable food choices 

Workforce gaps in agri-food 
digitalization 

Strengthening of social economy 
initiatives 

Technological Limited Adoption of Digital and 
Smart Farming Technologies 

Advancements in Marine Biotechnology for 
Food Production 

Lack of Standardized Food 
Traceability Systems 

Rise of Circular Economy Practices in Agri-
Food Systems 

 
2.2.5 Italy 

Italy’s food system is navigating a complex transition toward sustainability, guided by aligned 

policy actions such as the European Green Deal, the Common Agricultural Policy (CAP), the 

National Bioeconomy Strategy (BIT II), and the Transition 4.0 Plan. Anchored in a rich agricultural 

heritage and vibrant regional food culture, this analysis maps the political, economic, social, and 

technological forces shaping this transformation. Drawing on analysis of relevant academic 

literature, recent evidence and policy insights, this report identifies key barriers and enablers to 

inform targeted interventions that safeguard Italy’s food traditions while accelerating innovation 

and systemic resilience.  

Political Dimension 

While Italy has strong policy frameworks supporting sustainable agriculture, complex 

regulations and the need for more equitable support for small-scale producers remain 
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challenges. Regional innovation hubs, EU funding, and smart specialization policies are essential 

drivers of transformation in the Italian food system. The Implementation Action Plan (2025-2027) 

for the Italian Bioeconomy Strategy demonstrates a commitment to addressing these 

challenges and leveraging opportunities for a more sustainable and innovative agri-food sector. 

Barriers 

● Bureaucratic challenges and policy misalignment: Complex regulations and 

administrative procedures continue to slow down the adoption of innovative agri-food 

technologies and access to funding. For instance, the Implementation Action Plan (2025-

2027) for the Italian Bioeconomy Strategy (BIT II) acknowledges the need for tailored 

directives to streamline processes related to biobased products and value chains 

(CNBBSV], 2024). The plan proposes the "definition of NACE/ATECO sub-codes for 

products obtained from biobased feedstock and value chains" to address bureaucratic 

challenges in classifying and regulating innovative food products (CNBBSV, 2024, p. 5). 

Farmers in Piedmont report difficulties accessing CAP (Common Agricultural Policy) 

funding due to slow administrative procedures (Filippini et al., 2023). 

● Limited support for small-scale producers: While Italy has allocated significant funds to 

agricultural innovation, there are concerns about the equitable distribution of these 

resources. The National Rural Development Plan 2023-2027 allocates 37 billion euros to 

the agricultural sector, but there is an "urgence to better invest the funds" to support 

small-scale producers (Danish Ministry of Foreign Affairs, 2025, p. 6). Small cheese 

producers in Sicily struggle to meet export regulations, limiting access to global 

markets, and while “majority of Italian farmers are willing to make green investments, 

there is still lack of attention on animal welfare: and lack of a national protocol and a 

strong compulsory certification system” (Danish Ministry of Foreign Affairs, 2025, p. 9). 

Enablers 

● Smart specialization and regional innovation policies: The National Bioeconomy Strategy 

(BIT II) and its Implementation Action Plan align funding and regulations to promote 

sustainable food production. The plan sets an ambitious goal of "ensuring an additional 

15% increase in the current turnover and jobs within the Italian Bioeconomy by 2030" 

through targeted actions and measures (CNBBSV, 2024, p. 11). The plan promotes the 

"development of integrated supply chains involving different actors (agriculture, 

processing, biorefineries)" to foster innovation across the entire food value chain 

(CNBBSV, 2024, p. 33).  For example, the Lombardy region has invested in agri-food 
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innovation hubs, supporting startups focused on alternative proteins and vertical 

farming (Fava et al., 2021). 

● EU funding for agri-tech and bioeconomy: Italy actively participates in EU-funded 

initiatives that support sustainable food systems and bio-based industries. The 

country's involvement in Horizon Europe's Cluster 6 "Food, Bioeconomy, Natural 

Resources, Agriculture and Environment" provides significant opportunities for research 

and innovation in the agri-food sector (CNBBSV, 2024). : Italy has allocated 500 million 

euros from the Next Generation EU fund specifically to transform Italian agriculture into 

"Agriculture 4.0," focusing on reducing pesticide use, introducing less polluting 

machinery, and promoting digitalization and new technologies (Italia Domani, 2025). For 

example, the Emilia-Romagna Bioeconomy Hub13 fosters innovation in food waste 

valorisation and bio-based materials (European Commission, 2024).  

 

Economical Dimension 

Italy's agrifood sector is a major economic contributor. However, high costs of sustainability 

transitions, particularly for SMEs, and the need for increased private investment in food 

innovation remain significant challenges. The potential for group certification in organic farming 

and the establishment of innovation hubs demonstrate efforts to address these barriers. The 

growing demand for sustainable and organic products continues to drive the sector's 

development, although challenges in organic farmer retention highlight the need for more 

efficient certification processes. 

Barriers 

● High costs of transitioning to sustainable practices: The transition to sustainable 

practices, including organic certification, poses significant financial challenges for 

SMEs in the Italian agrifood sector. This is particularly evident in the olive oil industry, 

where producers are facing a 12% increase in production costs due to rising energy and 

raw material prices (Olive Oil Times, 2023). Olive oil producers in Italy are struggling with 

increased production costs, which may negatively impact their competitiveness in 

export markets and potentially lead to inadequate sale prices that damage farming 

companies (Olive Oil Times, 2023). In another example, Artisanal pasta producers in 

Campania face financial constraints in adopting low-emission production methods 

(Filippini et al., 2023). 

 
13 https://ec.europa.eu/regional_policy/policy/communities-and-networks/s3-community-of-
practice/partnership_sustainable_blue_bioeconomy_en 
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● Limited private Investment in food Innovation: Despite Italy's strong food tradition, 

attracting private investment for food tech startups remains a challenge (Gebhardt & 

Hadwiger, 2020). This is reflected in the government's efforts to establish innovation 

hubs and provide financial incentives for innovative projects in the agrifood sector 

(FoodNavigator, 2023). For example, the Verona Agrifood Innovation Hub14, supported by 

public and private partnerships, aims to foster entrepreneurship in the agrifood sector 

and enhance the competitiveness of the Italian industry, indicating a need for more 

private investment in food innovation (FoodNavigator, 2023). 

Enablers 

● Expansion of short food supply chains: The importance of efficient supply chains is 

evident in the Italian agrifood sector, for example the MercaTiAmo project in Parma has 

demonstrated the economic benefits of local food networks by increasing farmer 

revenues and reducing emissions (Filippini et al., 2023). The implementation of group 

certification for organic smallholders in Italy, as introduced by the new EU Organic 

Regulation 848/201815, has the potential to significantly reduce costs in the organic 

supply chain and create opportunities for smallholder farmers to adopt organic farming 

practices (Solfanelli et al., 2021). 

● Growing demand for sustainable and organic products: The Italian market demonstrates 

a strong and sustained shift toward sustainable and organic products, with the organic 

sector playing a central role in the country’s agricultural landscape (Gebhardt & 

Hadwiger, 2020). Italian consumers are increasingly prioritizing organic, plant-based, 

and ethically produced foods. This trend is reflected in initiatives such as the rise of zero-

waste supermarkets in cities like Turin and Bologna, which actively support small-scale, 

sustainable food producers (Solfanelli et al., 2021). 

 

Social Dimension 

Consumer awareness and demand for sustainable food options are increasing in Italy, as 

evidenced by the high percentage of organic food consumers. However, misinformation in food 

labelling and skill gaps in agri-tech adoption present significant challenges. Educational 

programs like the Digital Farming Specialist project and community-supported agriculture 

initiatives are crucial in addressing these barriers and promoting a more sustainable and 

innovative food system in Italy. 

 
14 https://veronaagrifoodhub.com/ 
15 https://eur-lex.europa.eu/eli/reg/2018/848/oj/eng 

https://www.mercatiamo.org/
https://ec.europa.eu/regional_policy/en/projects/europe/training-in-new-technologies-for-more-productive-sustainable-farming-in-italy
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Barriers 

• Consumer misinformation: The spread of misleading food labelling confuses consumers 

about sustainable choices. A recent study by SAFE found that 67% of European 

consumers feel that companies do not provide all the necessary information on labels 

(SAFE, 2024). This lack of transparency extends to the use of terms like "natural" on 

product labels. 85% of surveyed consumers consider it incorrect to use the word 

"natural" for products also containing synthetic ingredients, highlighting the need for 

clearer labelling practices (SAFE, 2024). 

• Skill gaps in agri-tech: Many farmers lack training in precision agriculture and blockchain 

traceability, hindering the adoption of innovative technologies in the agricultural sector. 

A study on precision agriculture adoption in the Euro-Mediterranean region revealed a 

significant technological gap among university students and slow adoption rates of 

precision agriculture technologies (Bournaris et al., 2022). The study found that many 

farmers lack training in precision agriculture and blockchain traceability (Giorgio et al., 

2024). For example, agricultural cooperatives in Veneto struggle to implement sensor-

based soil monitoring due to a shortage of trained personnel (Giorgio et al., 2024).  

Enablers 
• Rise of food tech education and training programs: Universities and research institutions 

are introducing courses on digital agriculture, food tech entrepreneurship, and 

sustainable food systems to address the skills gap in the agri-food sector. For example, 

the Digital Farming Specialist project in Emilia-Romagna provided an 800-hour training 

program for technicians, covering skills such as managing sensors, drones, Internet-of-

Things devices, and integrated GPS systems for precision agriculture (European 

Commission, 2021).  This enabler is closely interlinked with the technological dimension 

of the food system transformation, as it not only bridges critical knowledge gaps but also 

supports the practical uptake of digital innovations on the ground. 

• Community-based sustainable food initiatives: Consumer cooperatives and farmer 

alliances are promoting direct-to-consumer models that support local economies and 

sustainable food systems. For example, in 2023, 90% of Italians aged 18-65 claimed to 

have consciously purchased at least one organic food product in the past year, indicating 

a high level of interest in sustainable food options (Nomisma, 2024). EcorNaturaSì16, 

Italy’s largest organic food retailer, collaborates with local farmers across Tuscany and 

Veneto to expand farm-to-table networks (Organic-Market.info, 2021). 

 
16 https://www.naturasi.it/ 
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Technological Dimension 

While Italy faces challenges in the widespread adoption of Agriculture 4.0 technologies, 

particularly among smaller farms, there are significant enablers driving innovation in the sector. 

The growth in smart farming investments, sustainable packaging solutions, and public-private 

partnerships is paving the way for a more technologically advanced and sustainable agricultural 

sector in Italy. 

Barriers 

• Slow digitalization in agriculture: Many Italian farms, especially small-scale ones, struggle 

with adopting precision farming technologies due to high costs and lack of digital 

literacy. The digital divide between large and small farms remains a significant challenge, 

with initial investment costs representing a major barrier to adoption (Giorgio et al., 

2024). For example, in 2021, only 6% of the total agricultural land in Italy was cultivated 

using Agriculture 4.0 tools, despite a doubling from the previous year. This indicates a 

slow but growing adoption rate, particularly among smaller farms (Rome Business 

School, 2023). 

• Fragmented adoption of circular economy practices: While Italy has strong regional 

bioeconomy clusters, waste valorisation and circular economy models remain 

underdeveloped in some areas (Fava et al., 2021). The adoption of circular economy 

practices varies significantly across different regions and farm types (Matarazzo et al., 

2023). A study of 13 Italian fruit and vegetable producers in the Pianura Padana region 

revealed varying levels of circular economy adoption across different crops and farm 

sizes, highlighting the need for more comprehensive implementation strategies 

(Randellini et al., 2023). 

Enablers 
• Investment in smart farming and digitalization: The Italian government and EU funding 

have encouraged digital adoption in major agricultural regions. The turnover of 

Agriculture 4.0 in Italy reached €450 million in 2019, with a 22% growth compared to the 

previous year (Great Italian Food Trade, 2023). In 2022, 60% of Italian farmers were using 

at least one Agriculture 4.0 solution, with management software and machine 

monitoring systems being the most popular technologies (Rome Business School, 2023). 

• Public-Private partnerships for agri-tech development: Collaboration between 

universities and industry fosters technological innovation. These partnerships are 

crucial for developing and implementing new technologies in the agricultural sector. For 

example, the AgrifoodTEF project, coordinated by FBK (Fondazione Bruno Kessler) in 

https://agrifoodtef.eu/
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Italy, involves collaboration between national institutes of excellence such as the 

University of Naples Federico II, the Polytechnic University of Milan, the University of 

Milan, and the Edmund Mach Foundation to develop testing and experimentation 

infrastructures for new products and services based on Artificial Intelligence and 

Robotics in support of European agrifood (FBK, 2025). 

 

Italy’s food system is undergoing a dynamic transformation influenced by political, economic, 

social, and technological factors. Politically, Italy benefits from a well-established regulatory 

framework and strong alignment with EU policies such as the Common Agricultural Policy (CAP), 

the Green Deal, and the Farm to Fork Strategy. National initiatives like the Transition 4.0 Plan 

and investments through the National Recovery and Resilience Plan (NRRP) support innovation 

in agri-food sectors. However, barriers persist in the form of bureaucratic complexity, regional 

disparities in policy implementation, and limited support for smallholders navigating organic 

certification and compliance requirements (Gebhardt & Hadwiger, 2020). Enablers include EU 

structural funds, regional smart specialization strategies, and public-private partnerships, 

particularly in regions like Emilia-Romagna and Lombardy. Economically, Italy has a competitive 

agri-food sector with a strong export orientation and a growing market for organic, sustainable, 

and high-value-added products. The country is a European leader in organic farming by land 

area. However, economic barriers include high costs of adopting circular bioeconomy practices, 

limited venture capital for food-tech startups, and fragmented access to financial instruments 

for SMEs. Enablers include funding through EU Green Deal and Horizon Europe programs, and 

targeted investments such as the PERTE Agroalimentario which supports digitization and 

innovation across the food value chain. Socially, Italian consumers are increasingly interested in 

organic, local, and ethically produced foods, as reflected in the rise of zero-waste supermarkets 

and short supply chains (Solfanelli et al., 2021). Nevertheless, challenges remain, including gaps 

in food literacy, particularly regarding the differences between organic and conventional 

production, as well as uneven access to nutrition education and agri-food career pathways. A 

survey in Italy found that although “organic products are perceived as difficult to find and 

expensive, but most consumers judge them positively” (Zanili & Naspetti et al., 20021). Together 

with data indicating that 90% of Italians consciously purchased at least one organic food item in 

the past year, these findings point to a strong underlying demand. Despite persistent access and 

affordability challenges, organic food holds a solid position in Italian consumer behavior, 

signalling clear potential for further market development and targeted policy support. Enablers 

include growing public awareness, school-based programs, community gardens, and the 
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promotion of Mediterranean diet principles in public health campaigns. Technologically, Italy 

shows strong potential for innovation, especially in precision agriculture, blockchain-enabled 

traceability, and sustainable packaging. However, barriers include uneven digital infrastructure, 

low adoption rates of Agriculture 4.0 technologies among small and mid-sized farms, and limited 

coordination across innovation ecosystems. Enablers include public investment in smart 

farming, Living Labs and innovation clusters, and increasing participation in digital 

transformation initiatives supported by the NRRP and Horizon Europe.  

 

Literature review findings indicate that addressing Italy’s interconnected food system 

challenges requires stronger policy coherence and targeted financial incentives. These should 

aim to build a sustainable, resilient, and inclusive system, that protects Italy’s cultural food 

heritage, supports local producers, and aligns with global environmental goals. 

Table 5: PEST analysis results for Italy 

Dimensions Identified factors 
Barriers Enablers 

Political Bureaucratic challenges and policy 
misalignment 

Smart specialization and regional 
innovation policies 

Limited support for small-scale 
producers 

EU funding for agri-tech and 
bioeconomy 

Economical High costs of transitioning to 
sustainable practices 

Expansion of short food supply chains 

Limited private investment in food 
Innovation 

Growing demand for sustainable and 
organic products 

Social  Consumer misinformation Rise of food tech education and 
training programs 

Skill gaps in agri-tech Community-based sustainable food 
initiatives 

Technological Slow digitalization in agriculture Investment in smart farming and 
digitalization 

Fragmented adoption of circular 
economy practices 

Public-Private partnerships for agri-
tech development 
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2.3 Major enablers and barriers for regional food transformation: 

cross-regional dynamics and broader European trends 

 

Rapid transformation in the European food business environment is driven by dynamic shifts in 

policy, technology, economics, and social factors. The European Union’s emphasis on 

innovation, sustainability, and competitiveness presents businesses with both significant 

opportunities but also barriers to be tackled. Recent EU-level developments reflect a strategic 

reorientation in response to economic, environmental, and geopolitical challenges, with 

implications for governance, research, and innovation. Academic literature confirms that EU-

level policies, funding instruments, and innovation ecosystems are reshaping the food business 

environment, addressing long-standing challenges while creating new opportunities across 

member states. While in smart specialization, green finance, education, and digitalization are 

accelerating transition processes, there are still persistent challenges, including regulatory 

fragmentation, financing gaps, and digital divides, which require continued attention. The 

balance of these dynamics will ultimately determine the resilience, competitiveness, and 

sustainability of the European food systems.  

 

The review of the analysed literature identified barriers and enablers shaping the food systems 

of Finland, Spain, Poland, Greece, and Italy (By harnessing strengths such as advancing 

transparency in food value chains and advancing ICT expertise and pairing them with Finland’s 

strong tradition of public-private collaboration, the country is well-positioned for a resilient and 

innovative food sector. However, to realize this potential, cultural barriers must be addressed. 

These include risk aversion, preference for established agricultural practices, and resistance to 

outside expertise, which can slow adoption of new technologies and partnership models.  

As shown by recent successful initiatives like the Food 2.0 ecosystem led by Valio, broad 

collaboration and open-minded innovation across government, industry, and research are 

already driving system-level change. Joined forces of QH stakeholder actors to scale up 

research, pilot projects, and coordinated policy advocacy, making strides in circular economy, 

carbon reduction, and novel food product development.  

Table 1Table 6). Common barriers across these countries include fragmented policy 

implementation, high costs associated with transitioning to sustainable practices and limited 

digital infrastructure - particularly in rural or smallholder contexts. In contrast, recurring 

enablers are largely driven by EU funding mechanisms, increasing consumer demand for 
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sustainable and ethically produced food, and the implementation of region-specific innovation 

strategies. However, a critical gap persists: many consumers lack a clear understanding of 

terms such as “organic” and “sustainable food.”  This gap calls for clearer communication and 

targeted information campaigns to better inform consumers and accurately assess their 

demands. 

 

Notable differences emerge in how individual countries leverage their institutional and socio-

economic strengths. Greece, for instance, places particular emphasis on marine biotechnology 

and regional smart specialization strategies, though it also faces pronounced policy 

fragmentation. Italy prioritizes investments in short food supply chains, community-led 

initiatives, and food-tech education, whereas Greece focuses more on vocational training. 

Finland stands out for its commitment to international collaboration and biotechnology-driven 

innovation.  

 

Spain and Greece experience persistent challenges in aligning national and regional policy 

frameworks, while Poland and Greece demonstrate greater reliance on EU funding mechanisms 

compared to Italy’s stronger orientation toward private investment. Furthermore, Poland 

exhibits robust community-led knowledge-sharing structures, while Italy faces ongoing 

challenges related to misinformation and persistent access and affordability challenges related 

to sustainability practices. In terms of technological advancement, Italy and Spain are gradually 

increasing their investments, whereas Greece is making more rapid progress, particularly in 

marine biotechnology and bio-based production. Spain also stands out for its development of 

regional innovation hubs. Taken together, these comparative insights underscore the value of 

cross-country learning and the need for tailored, context-specific policy interventions to 

advance resilient, inclusive, and sustainable food systems across Europe. 

Table 6: PEST Analysis – across countries perspectives 

Dimension  Barriers  Enablers  

Political  Regulatory misalignment, 
fragmented policies  

EU policy support, smart specialization  

Regulatory gaps and complexity  Regional innovation, EU Horizon funding  

Policy inconsistencies or 
misalignment  

  

Limited sustainability incentives    
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Economical  Limited venture capital, high 
transition costs  

EU structural funds, public-private 
partnerships  

Funding constraints  Consumer-driven demand, green finance  

Low private investment    

High costs for sustainability    

Social  Workforce skill gaps in agri-tech, 
resistance to change  

Community initiatives, food education  

Low consumer awareness  Growing sustainability awareness  

Consumer misinformation, dietary 
resistance  

  

Technological  Slow adoption of digital farming  Smart farming initiatives, innovation 
funding  

Limited tech access  Marine biotech, circular economy 
integration  

Fragmented data systems    

Weak traceability systems    

 EU food system policy is at a phase of strategic integration, where competitiveness and 

resilience are pursued in parallel with sustainability and consumer engagement. Biotechnology, 

digital innovation, and circular economy practices are accelerating transformation, while policy 

frameworks and funding streams provide important enabling conditions. Nonetheless, barriers 

remain significant, particularly regarding regulatory harmonization, financing, and digital 

access. The interplay of these drivers and obstacles will shape the future trajectory of European 

food systems, influencing their capacity to achieve resilience, competitiveness, and 

sustainability in the coming decade.  

EU-Level Trends in the food business environment   

EU-level trends in the food business environment are largely shaped by flagship policy 

frameworks that combine sustainability, competitiveness, and resilience goals. These 

documents set the incentives, compliance obligations, and funding streams that regional actors 

experience as either barriers (e.g., administrative complexity, reporting, CapEx, skills) or 

enablers (e.g., access to funding, training, testbeds, innovation ecosystems). Recent initiatives 

include the proposed Regulation on Sustainable EU Food Systems (2025), amendments to CAP 

Strategic Plans (2024–2025), major Farm-to-Fork Strategy updates, and binding food waste 

reduction targets. Together, these initiatives advance sustainability, data practices, and fair 
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trade throughout the food chain, but also raise compliance requirements for businesses, 

particularly SMEs.   

Table 7:Generalized overview of key EU-Level frameworks 

Key EU-Level frameworks / 

documents  

Main focus   

European Green Deal & Farm-
to-Fork Strategy  

Establish overarching sustainability targets for food systems, 
including emissions reduction, waste minimisation, circularity, 
and sustainable consumption. Instruments include binding food 
waste reduction targets, sustainability labelling, and new 
monitoring indicators (European Commission, 2025a; European 
Commission, 2025b). 

Common Agricultural Policy 
(CAP) 2023–2027 and 
Amendments  

Provides eco-schemes, conditionality rules, and performance 
frameworks to align farmer incentives with sustainability. Recent 
amendments address producer remuneration, administrative 
simplification, and unfair trading practices (European 
Commission, 2025c; European Commission, 2025d; European 
Commission, 2024a).  

Recovery & Cohesion Funding 
(NextGenerationEU, RRF, 
ESF+, ERDF)  

Mobilises significant financial support for green and digital 
transitions, addressing capital investment gaps and supporting 
national/regional programmes for agri-food innovation 
(European Commission, 2024b).  

Food 2030 & Horizon Europe 
(Cluster 6)  

Directs research and innovation funding towards climate-smart, 
sustainable, healthy, and resilient food systems. Promotes multi-
actor projects, testbeds, hubs, and cross-regional collaboration 
(European Commission, 2025a).  

Smart Specialisation 
Strategies (S3)  

Channels regional investment into agri-food clusters, digital 
infrastructures, and living labs, enabling place-based innovation 
ecosystems (European Commission, 2025a).  

Circular Bioeconomy Strategy 
& Environmental Measures  

Promotes waste valorisation, sustainable inputs, and biodiversity 
protection. Supports development of circular business models 
but faces challenges in classification and permitting rules 
(European Commission, 2025a).  

Governance & Monitoring 
Frameworks  

Introduce integrated governance mechanisms, stakeholder 
dialogues, and new monitoring tools for sustainable food 
systems. Includes sustainability labelling initiatives, responsible 
marketing codes, and frameworks for healthy consumption 
indicators (European Commission, 2025b).  

  

The analysis of EU frameworks and policy documents allow us to identify cross-cutting policy 

trends:  

• Circular bioeconomy and waste valorisation are promoted across the Green Deal, 

Horizon Europe, and CAP, though bottlenecks remain in waste classification and 

permitting rules (European Commission, 2018).   
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• Conditionality and reporting requirements (CAP, sustainability labelling) are 

tightening, raising compliance burdens for businesses.  

• Regionalisation via Smart Specialisation is driving policy innovation and 

differentiated instruments (innovation vouchers, digital hubs, cooperatives).  

• Technological priorities include digital traceability, precision farming, AI/IoT 

monitoring, and alternative proteins, explicitly emphasised in Farm-to-Fork and 

Horizon Europe.  

For businesses, these frameworks collectively enable investment (grants, PPPs, RRF funds), 

promote digital and circular models (precision farming, traceability, waste-to-value, alternative 

proteins), and mobilise regional ecosystems (living labs, hubs, TEFs). At the same time, they 

introduce barriers in the form of administrative complexity, financing and CapEx gaps, skills 

shortages, and interoperability challenges.  

A selection of 25 validated Open Innovation best practices, identified through literature review, 

partner inputs, and desk research, is summarised in Table 8. These cases highlight successful 

initiatives, co-creation models, and enabling conditions relevant to regional food system 

innovation. 

Table 8: Open Innovation best practices 

# OI Best 
Practices 

Key insights  Evidence 

1 Smart 
specialization and 
regional 
innovation 
policies 

E.g. The National Bioeconomy Strategy (BIT II) and its Implementation 
Action Plan align funding and regulations to promote sustainable food 
production. 

Italy, 
Greece, 
Poland 

2 EU funding and 
policy support for 
agri-tech and 
bioeconomy and 
climate smart 
agriculture 

E.g. Programs like Horizon Europe provide critical funding and structural 
support for sustainable R&I in Finland (Albergel et al., 2020). Finland has 
leveraged these opportunities to develop resource-efficient food 
systems through initiatives like vertical farming and regenerative 
agriculture (VTT Research, 2021). 

Italy, 
Greece, 
Spain, 
Finland  

3 Governance 
subsidies and tax 
incentives  

E.g EU funding programs like Horizon Europe and national grants 
provided by the Finnish Food Authority mitigate financial barriers for 
food producers. For example, the SME Initiative Finland has leveraged 
€40 million in EU Structural Funds to generate €400 million in SME loans 
at favorable terms, enabling small businesses to invest in sustainable 
practices (European Investment Fund [EIF], 2016; Scott-Kemmis et al., 
2021, Ruokavirasto, 2021). 

Finland  

4 International 
collaboration 
through EU 
innovation 
programs  

E.g. Cross-border partnerships foster knowledge sharing and resource 
allocation (Froehlich et al., 2021). For instance, Finland has actively 
participated in EU-wide agricultural innovation networks to advance 
sustainable practices (Froehlich et al., 2021). 

Finland, 
Poland 
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5 Regional policy 
innovations 
supporting 
circular economy 

E.g. Spanish municipalities have pioneered forward-thinking food 
governance practices. For instance, Valencia’s 2024 Food Waste 
Reduction Law mandates supermarkets to donate surplus food to local 
cooperatives, leading to a 30% reduction in food waste in pilot areas 
(OECD, 2023). In Catalonia, the Agri-Food Pact aligns regional subsidies 
with EU Green Deal targets, incentivizing organic production and 
circular economy practices in the agri-food sector (FOOD 2030, 2023). 

Spain  

6 Growth of the 
plant-based food 
market  

E.g. The global plant-based food market, valued at $29.4 billion in 2022, 
is expected to reach $162 billion by 2030, driven largely by innovations in 
sustainable food technologies (Raptou et al., 2024). This trend is likely to 
influence the Greek market as well, particularly among urban 
consumers. For example, vegan restaurants and plant-based dairy 
alternatives are expanding in Athens, driven by changing consumer 
preferences (Raptou et al., 2024). 

Greece, 
Poland 

7 Consumer driven 
demand  

E.g. A study found that Finnish consumers are willing to pay a premium 
for locally produced plant-based foods, creating opportunities for 
producers to expand their market share (Camelo Herrera, 2024). 
Additionally, the growing demand for transparency in supply chains has 
incentivized businesses to adopt blockchain technologies and eco-
labelling to appeal to environmentally conscious buyers (Helsinki Voices 
for Sustainability Blog, 2025). 

Finland  

8 Expansion of 
short food supply 
chains 

E.g.  the MercaTiAmo project in Parma has demonstrated the economic 
benefits of local food networks by increasing farmer revenues and 
reducing emissions (Filippini et al., 2023). The implementation of group 
certification for organic smallholders in Italy, as introduced by the new 
EU Organic Regulation 848/2018, has the potential to significantly 
reduce costs in the organic supply chain and create opportunities for 
smallholder farmers to adopt organic farming practices (Solfanelli et al., 
2021). 

Italy  

9 Circular economy 
business models 
in food production 

E.g. The PERTE Agroalimentario project (2021-2027) allocates €1 billion 
to digitalize agriculture, supporting initiatives like blockchain 
traceability platforms that enhance efficiency and reduce waste 
(European Commission, 2023). Additionally, projects like AccelerEAT, 
involving 18 innovative companies and €48 million in investment, are 
accelerating the sustainable production of new foods and ingredients 
based on alternative raw materials (ICEX-Invest in Spain, 2024). 

Spain  

10 Expanding market 
demand for 
sustainable food 

E.g. A recent study indicates that approximately 70% of Spanish 
consumers are willing to pay a premium for sustainable products, 
demonstrating strong market potential for environmentally responsible 
practices (Kurjenoja, 2022). This trend is particularly evident in the 
plant-based sector, with Spain's plant-based market ranked fourth in 
Europe and projected for 10% growth by 2025 (Vegconomist, 2024). 

Spain, 
Poland 

11 Emerging public-
private 
partnerships for 
agri-food 
Innovation 

E.g. Greece is actively participating in EU innovation programs and 
regional smart specialization strategies, fostering collaborations 
between universities and industry in food processing and waste 
valorization innovations (European Commission, 2024). For example, a 
partnership between Thessaloniki’s Aristotle University and food 
processors focuses on extracting bioactive compounds from food 
waste (Rotter et al., 2023). 

Greece  

12 Growing demand 
and consumer 
support for 
sustainable and 
organic products 

E.g.  in 2023, 90% of Italians aged 18-65 claimed to have consciously 
purchased at least one organic food product in the past year, indicating 
a high level of interest in sustainable food options (Nomisma, 2023). 
EcorNaturaSì, Italy’s largest organic food retailer, collaborates with local 
farmers across Tuscany and Veneto to expand farm-to-table networks 
(Organic-Market.info, 2021). 

Italy, Spain  

13 Community driven 
Innovation  

E.g. Helsinki’s Edible Cities Program integrates urban farming into city 
life, creating opportunities for community engagement while fostering 
greener neighbourhoods (Råberg & Fokeerah, 2025). Projects like 
Blokgarden have demonstrated how small-scale urban agriculture can 
empower communities to embrace sustainable food systems while 
addressing local food security challenges (CityChangers.org, 2025). 

Spain, 
Finland  
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14 Increasing 
consumer 
awareness  

E.g. a recent survey found that 90% of respondents prefer to order food 
packed in reusable packages, indicating a strong preference for 
sustainable practices (Innova Market Insights, 2024). Additionally, a 
study published in 2025 shows that Spanish consumers are highly aware 
of the benefits associated with food sustainability (Gaspar et al. 2022). 

Greece, 
Spain, 
Finland  

15 Strengthening of 
social economy 
initiatives 

For example, a report on recharging Greek youth to revitalize the 
agriculture and food sector emphasizes the importance of developing 
targeted work-based vocational training programs designed in 
cooperation with the industry to effectively cope with changes in the 
sector (New Agriculture, 2024). Example: The report suggests that on-
the-job training and in-house transfer of experience and knowledge 
from older workers are the most appropriate ways of acquiring the 
desired hard skills in the agrologists sector (New Agriculture, 2024). 

Greece  

16 Rise of food tech 
education and 
training programs 

E.g. the Digital Farming Specialist project in Emilia-Romagna provided 
an 800-hour training program for technicians, covering skills such as 
managing sensors, drones, Internet-of-Things devices, and integrated 
GPS systems for precision agriculture (European Commission, 2021). 

Italy  

17 Community-based 
sustainable food 
initiatives 

Polish food cooperatives in Łódź and Szczecin support local food 
resilience initiatives (Spiegel et al., 2021). The development of direct 
sales and shortening of supply chains is becoming a key priority in 
national rural and agricultural development policy, fostering community 
engagement in sustainable food systems (Kowalczyk & Żakowska, 
2020). 

Italy, 
Spain, 
Poland 

18 Consumer support 
for local and 
sustainable food  

Consumer interest in organic food markets in Warsaw and Poznań is 
increasing (Klincewicz & Szumial, 2022). The Polish organic food market 
is projected to grow at a CAGR of 20% from 2025-2033, indicating strong 
consumer demand (Renub Research, 2023). 

Spain, 
Poland  

19 Investment in 
smart farming, 
agri-tech startups 
and digitalization 

E.g. the Polish government launched Smart Villages Pilot Programs in 
Lubelskie and Podkarpackie to introduce AI-powered irrigation systems 
and automated greenhouses. These initiatives aim to improve resource 
efficiency while enhancing rural development (Interreg Central Europe, 
n.d.). Moreover, EU subsidies have supported the adoption of satellite-
based crop monitoring systems nationwide, enabling farmers to 
optimize yields while reducing environmental impact (Farmonaut, 2024). 

Italy, 
Spain, 
Poland 

20 Public-Private 
partnerships for 
agri-tech 
development 

E.g. the AgrifoodTEF project, coordinated by FBK (Fondazione Bruno 
Kessler) in Italy, involves collaboration between national institutes of 
excellence such as the University of Naples Federico II, the Polytechnic 
University of Milan, the University of Milan, and the Edmund Mach 
Foundation to develop testing and experimentation infrastructures for 
new products and services based on Artificial Intelligence and Robotics 
in support of European agrifood (FBK, 2025). 

Italy  

21 Rise of Circular 
Economy 
Practices in Agri-
Food Systems 

E.g. the use of marine organisms for the production of bioactive 
compounds with potential applications in food science and technology 
is gaining traction. These compounds can be used as natural food 
additives, functional ingredients, or probiotics for human or animal diets 
(Marnasidis et al., 2022). 

Greece  

22 Regional 
innovation  

E.g. the PERTE Agroalimentario project (2021–2027) allocates €1 billion 
to digitalize agriculture, with initiatives like the SIEX platform 
standardizing crop treatment reporting across 800,000 farms 
(Farmable, 2024). The Basque Country’s AZTI research centre 
collaborates with NEIKER and LEARTIKER to develop sustainable food 
solutions, such as functional foods using omics technologies (ONekin, 
2024). 

Spain  

23 Digital platforms 
and data sharing  

E.g. pilot projects in Helsinki have successfully used blockchain to 
improve food safety and transparency in seafood traceability systems 
(Eskelinen et al., 2022; Ravazzoli et al., 2021b). 

Finland 

24 Biotechnological 
advances 

E.g. innovations in biowaste utilization and plant-based systems 
support sustainable food production. VTT Technical Research Centre 
has developed processes to convert agricultural waste into bio-based 
fertilizers and proteins for plant-based foods (Gutierrez-Valdes et al., 
2020; VTT Research, 2021). 

Finland  
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25 Digital 
Transformation 
and Smart 
Farming Initiatives  

E.g. the Tomatia project in Andalusia uses AI and satellite imagery to 
predict tomato yields and optimize pesticide use, improving quality by 
20% (Cluster Collaboration EU, 2024).  Navarra’s vineyards have 
implemented AI-based predictive analytics to optimize grape yields and 
reduce pesticide use (Saletti et al., 2020). Deoleo, a Spanish olive oil 
giant, partnered with IBM to implement blockchain technology, enabling 
consumers to trace the origin of their EVOO via QR codes (IBM, 2024). 

Spain  
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3. Understanding dynamics in the food system: 

Quadruple Helix stakeholder interviews insights 

 

This section presents the insights from the QH stakeholder interviews and the qualitative 

analysis results across pilot regions and EU level. The insights from the various interviews are 

aimed to provide additional understanding on barriers and enablers in the food business 

environment.  

 

3.1 Objectives and methodology  

 

This section presents key insights derived from business stakeholders, representatives from 

different segments of the food supply chain, academia, and policy domains, across the five pilot 

regions and at the EU level. In addition, to remain aligned with the QH framework, interviews 

were also conducted with civil society actors, including representatives of local NGOs in the food 

sector. The analysis focuses on the political, economic, social, and technological enablers and 

barriers shaping regional food system transformation efforts. The multidisciplinary 

perspectives of academia, industry, civil society, and public authorities provide a 

comprehensive understanding of systemic dynamics influencing research and innovation (R&I) 

processes within regional food ecosystems. In total 35 interviews were conducted, representing 

at least one stakeholder per QH. The interviews were conducted in the local language of each 

pilot region. The four interviews with EU representatives were conducted in English. Interview 

overview:   

 
Table 9:Overview of the interviews across pilot region and EU level 

Pilot  n interviews 

Civil Society 

n interviews 

Industry  

n interviews 

Public Authority 

n interviews 

Academia 

total 

Finland 1 1 3 1 6 

Spain  1 2 3 1 7 

Polan  1 1 3 1 6 

Greece  1 1 3 1 6 

Italy  1 2 2 1 6 

EU level  4 

Total n interviews  35 
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All interviews were conducted between the 30th of June and the 6th of October 2025. All 

interviews followed a semi-structured interview guideline (Annex A.1-. A.4). The interview 

guideline aimed to gain insights into the stakeholders’ professional background, the local and 

national political, economic, social and technological characteristics as well as on the future 

outlooks in the food system transformation.  

 

3.2 Results in the pilot regions and EU level 

The interviews were thematically coded, following the overarching PEST dimensions, aimed to 

get further insights into barriers and enablers in the local and European food transition. Overall, 

a 70% thematic saturation across all pilot region interviews were achieved in the following 

overarching codes (annex A.5):  

 

Table 10: Overview of identified thematic codes across all pilot regions interviews  

Code Exemplary quote  

Political rigidity  “The decision-making process in relation to the Commission is very long and 
slow, and it requires repeated rounds of advocacy work… There are many 
separate dimensions to this, and simply achieving consensus in the first place is 
already a considerable challenge” - Civil society, Finland  

Political complexity  “…barriers to innovation are…time-consuming licensing procedures, frequent 
changes in legislation, complex regulations on production, safety, and product 
labelling, high investment costs, limited access to financing, slow transfer of 
know-how…” – Industry, Greece 

Political timelines “In general, the administrative procedures for accessing grants or validating 
new practices are complex and slow, both in terms of the application process, 
the time it takes to receive a decision, and the time it takes to receive payment. 
All these difficulties slow down business innovation processes” - Industry_2, 
Spain. 

External pressures “I don't know to what extent it is possible, because agriculture itself is 
unfortunately so deeply involved in global problems and processes that its 
autonomy and freedom to shape its own future are largely limited. Farmers must 
look at the prices of feed, fertilizers, chemicals and energy, and they do not 
necessarily have the freedom to shape the market offer” – Public authority_1, 
Poland  

Subsidies “Additionally, the provision of subsidies aimed at facilitating investment in green 
technologies, sustainable packaging, and resource-efficient production 
methods would help to mitigate upfront costs and stimulate innovation” – Public 
authority_3, Spain 



    

 

64 

 

Public funding  “Certainly, the Green Deal and the Farm to Fork strategy, which are very relevant 
and provide momentum for organic farming, sustainability, and reducing food 
waste. The RIS3 strategies are also important; the Region of Thessaly has issued 
calls for proposals, and programs are continuously being implemented” – Public 
authority_1, Greece 

Lack of resources “I will refer to small and medium-sized enterprises that face limitations such as 
inadequate infrastructure, limited access to digital tools, cutting-edge 
technologies, and a lack of specialized personnel because they lack resources” 
– Industry, Greece 

Funding timelines  “First and foremost, we need to adopt a long-term innovation strategy. This is 
fundamental – we need to set a clear direction that we will stick to. Of course, 
this strategy must be flexible enough to adapt to changing conditions and new 
tasks. The European Union is already taking steps towards a long-term view of 
innovation development, understanding that innovation means increased 
competitiveness, prosperity and economic growth, and consequently social 
growth”. - Academia, Poland 

Stakeholder 
collaboration  

“What is missing, in my opinion, is a fundamental attitude: we need more 

systematic and continuous dialogue. Today, in fact, there are no institutional 

moments, confirmed in practice, that lead to a truly stable dialogue…Perhaps 

we need to move beyond this logic linked to individual funded projects and build 

a more mature, balanced, truly equal relationship” – Industry_2, Italy 

Knowledge sharing 
and dissemination 

“…if we can communicate important fact-based points about agriculture and 
forestry in a way that spreads our message as widely as possible across 
different sectors, the opportunities are huge. Understanding of the importance 
of agriculture and forestry to Finnish society would become clearer, and our role 
would be more significant. So, there are tremendous opportunities, but 
resources and how we manage to disseminate our message are key” – Civil 
society, Finland  

Lack of funding  “The most important issue is lack of funding. If there is funding and incentives, 
projects, actions, and collaborations can take place” - Public authority_3, Greece 

Ecosystem 
partnership 

“The network for fruit and vegetables is a network of regions, but it also includes 
producer organizations and producer associations, so there is constant activity, 
there are meetings, there are technical working groups, we participate in civil 
dialogue groups organized by the Commission. Therefore, we have immediate 
information on what is happening and there is continuity, forums are also 
organized”. – Public authority_2, Italy  

Food system 
transformation  

“When combined with effective collaboration between public institutions and 
private stakeholders, these fiscal and educational measures can accelerate 
progress toward a more sustainable, resilient, and competitive regional food 
system” – Public authority_3, Spain  

EU funding  “There are certainly opportunities, primarily through EU funding. One could 
almost say that EU co-financed funding is the only significant resource available 
for development work and development projects” – Public authority, Greece 
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Market shifts  “Regarding the market, the consumer and their demands drive the focus of 
innovation: for example, the demand for healthier and more sustainable 
products is pushing the need to innovate in this direction and throughout the 
entire value chain” – Industry_2, Spain 

Workforce and 
capacity  

“So, one problem is that there is a kind of gap between the way a field of 
knowledge evolves and is applied and the way it is taught. The second and 
biggest obstacle in this preparation is that the knowledge offered by 
universities is not, I would say, what we call state of the art, i.e., at the cutting 
edge of scientific research” – Academia, Greece 

Technological 
innovation and 
governance  

“It should be remembered that innovations are very diverse. Purchasing a drone 
is one thing, but a comprehensive reorganization of processes is quite another. 
It all depends on what the innovation concerns and what its purpose is – for 
example, whether it is intended to streamline the entire production process. 
Exactly, that is why a leader is needed” – Public authority_2, Poland  

Technological 
adaption  

“If some companies take the lead in implementing solutions and can show others 
that they clearly benefit from being involved, then those benefits can be shared 
more widely. But currently, it is difficult to find companies that are able, ready, 
and have the stamina...Companies need to be willing to share knowledge and 
collaborate with other companies so that everyone benefits” – Academia, 
Finland. 

Focus on SMEs “I will refer to small and medium-sized enterprises that face limitations such as 
inadequate infrastructure, limited access to digital tools, cutting-edge 
technologies, and a lack of specialized personnel because they lack resources” 
– Industry, Greece 

Lack in innovation 
infrastructure  

“…there are limitations regarding emerging technologies. Currently, the centre 
lacks equipment for advanced processes such as high-pressure processing 
(HPP), advanced spectroscopy, high-precision chromatography, or nutrient bio 
accessibility studies, which restricts the development of certain high value-
added products or work with new preservation and transformation techniques”. 
– Academia, Spain  

Awareness raising  “This is because, of course, not everyone can really understand how agriculture 
is structured, what is currently feasible, and what cannot simply be changed 
with the snap of a finger. That knowledge is missing” – Civil Society, Finland. 

 

3.2.1 Finland    

The Finnish regional food system transformation is shaped by a complex interplay of political, 

economic, social, and technological dimensions that jointly influence the pace and direction of 

innovation and sustainability efforts. The analysis integrates insights from detailed interviews 

across civil society, industry, academia, and public authorities, capturing multi-scalar dynamics 

from regional level. 
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Civil Society Perspective: interviewee highlights a complex and fragmented political 

environment as a critical barrier, where slow-moving, multi-level governance and regulatory 

incoherence impede effective advocacy and policy responsiveness. The absence of clear 

advocacy timelines and limited organisational capacity restrict smaller regional actors from fully 

accessing funding and program opportunities. Despite these structural constraints, political 

trust in expertise emerges as a vital enabler, long-standing, credible relationships with 

policymakers underpin stable political engagement and influence. 

Economically, global market pressures and the unpredictability of EU agricultural budgets 

generate systemic financial constraints that limit innovation capacity and strategic advocacy. 

Importantly, subsidies are viewed as insufficient without complementary market-driven 

competitiveness. Financial scarcity further hampers collaboration and resource pooling across 

advocacy groups. 

Social dynamics reveal a significant gap in understanding agricultural realities among both the 

public and policymakers, aggravating implementation challenges for innovations. Civil society 

states: “Not everyone can really understand how agriculture is structured, what is currently 

feasible, and what cannot simply be changed with the snap of a finger. That knowledge is 

missing. When initiatives are made and even make it into the national government program, its 

implementation can be extremely challenging in practice. Unfortunately, advocacy officers are 

not always sufficiently consulted on whether implementation is possible or not”. Civil society 

stresses the need to shift responsibility for sustainable consumption demand from consumers 

to retail actors, aligning incentives for sustainability across the value chain. While divergent 

stakeholder agendas slow progress, aligned multi-stakeholder collaborations act as powerful 

enablers, fostering shared objectives, regional cohesion, and coordinated advocacy strategies. 

Technological barriers include limited access to national-level data and resources, which 

constrains the capacity to initiate new research or data-driven advocacy initiatives. However, 

opportunities lie in improving knowledge sharing and translating research findings into 

accessible communication, thereby enhancing evidence-based policymaking and sector 

understanding. Looking forward, civil society actors express cautious optimism, noting that 

emerging ecosystem partnerships and multi-stakeholder collaborations constitute key drivers 

for regional food transformation. These coalitions promote diversification, local value creation, 

and resilience despite ongoing economic funding challenges. 

Industry Perspective: interviewees from industry experience the political context as a dual-

edged phenomenon: while entrepreneurship-friendly regulations and green transition policies 



    

 

67 

 

enable innovation, regulatory complexity, lack of standardised nutritional guidelines, and slow, 

fragmented public procurement processes significantly hinder operational efficiency and 

collaboration. are described as constructive guidelines, however they also create complexities 

for the stakeholder to produce slightly different products for different customers (e.g. municipal 

schools) to fit their adaptation of the nutritional recommendations. “This is challenging, because 

it would be much simpler for us if nutritional guidelines were implemented uniformly 

everywhere”. On the economic aspects, emerging distribution kitchen models respond 

pragmatically to labour shortages and changing market demands, thus acting as enablers. 

Nonetheless, slow legislative approvals for new products and bureaucratic public funding 

procedures restrict innovation velocity, although essential funding sources such as Business 

Finland play an ambivalent role depending on administrative efficiency. 

Socially, companies benefit from a committed and skilled workforce and sectorial partnerships 

that facilitate innovation through co-creation and expert feedback mechanisms such as school 

tasting panels. Collaboration with public authorities, however, is sometimes impeded by 

municipal bureaucracy. 

Technological adoption, spanning digital order systems, robotics, and automation, is a clear 

enabler of operational efficiency and waste reduction. Initial resistance to digitalisation is 

acknowledged but is increasingly overcome as investments continue. Industry outlooks remain 

optimistic, emphasizing customer-centred partnership models, decentralised food service 

systems, and integrated service solutions as key future innovation pathways. 

Academia and Research Perspective: political support, manifested through enduring regional 

collaborations and stable relationships with decision-makers, facilitates research and 

innovation activities. Yet, funding uncertainties, especially at the EU and national levels, 

complicate long-term planning, with current funding models often misaligned with the applied, 

experimental nature of university of applied sciences research. 

Economic enablers include strong ties with industry partners, fostering applied research 

grounded in real-world needs, with circular economy initiatives providing fertile ground for 

collaborative innovation. Constraints include fragmented, short-term funding and resource 

limitations impacting sustained cooperation with SMEs. 

Socially, academic programmes cultivating applied competence help feed innovation capacity, 

though retention of early-career researchers is a structural challenge due to project-based 

funding constraints. Collaborative networks such as the Arctic Food Lab and Agri Hub enhance 

https://arcticfoodlab.fi/
https://maaseutuverkosto.fi/en/agrihubi/
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knowledge exchange and political support: “…it is precisely the broad cooperation with different 

stakeholders, including funders, that has supported us the most. This has steadily improved our 

opportunities, because funders know us better. We are also able to have open discussions when 

planning and applying for project funding, and even during the projects themselves.” 

Technological innovation, particularly AI, drones, and robotics, is a strategic priority but is 

slowed by low SME participation and restrictive funding mechanisms. Demonstration projects 

and QH partnerships are critical for accelerating technology adoption and ecosystem 

development. 

Public Authority Perspective: EU funding acts as the central political and economic enabler for 

regional food system innovation, underpinning digital transition, diversification, and 

sustainability initiatives. Policy coherence is challenged by fragmented regulations and 

incompatible funding rules across various EU structural funds, causing implementation delays 

and institutional burden. Rigid administrative procedures inhibit small-scale actor participation 

and startup growth. Respondents describe rapid climate policy changes that created confusion, 

unrealistic expectations, and implementation challenges: “…what will happen to the CAP in the 

next period, if there are massive cuts. If that happens, we won’t have farms left, just a handful at 

best…”. 

Economically, public funds mitigate investment risks absent in private financing, supporting 

infrastructure and innovative experimentation. However, market imbalances persist due to 

procurement prioritisation of lowest price over regional added value and retailer concentration. 

Short funding cycles destabilize business planning. 

The social dimension is dominated by workforce shortages resulting from demographic decline, 

youth outmigration, and insufficient vocational training pathways. Upskilling and collaborative 

capacity-building initiatives, including networks and living labs, provide critical social enablers. 

Technological advancement is actively promoted through precision agriculture, digital advisory 

platforms, and open data initiatives. Nevertheless, limited institutional support, fragmented 

digital ecosystems, and small actor capacity deficits complicate technology adoption. Optimism 

for digitalisation remains strong, supported by regional innovation projects like Oulu 2026. 

The following shows an overview of narratives highlighted by QH stakeholders in the following 

order (1) Academia, (2) Civil society, (3) Industry, and (4) Public authority:  
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Figure 6: Common themes in stakeholder narratives across Finland’s QH groups . Word clouds: (1) 
Academia, (2) Civil society, (3) Industry, and (4) Public authority . 

The Finnish food system transformation is constrained by political fragmentation, economic 

uncertainties, social capacity challenges, and technological diffusion barriers. Yet, these 

barriers coexist with strong enabling factors, including ecosystem partnerships, strategic public 

funding, skilled human capital, and increasing technological integration. The future depends on 

fostering collaborative innovation ecosystems that align policy frameworks, enhance workforce 

development, and stabilise funding streams to support resilient, diversified, and sustainability-

oriented regional food systems in Finland. 

3.2.2 Spain  

The Spanish regional food system transformation is shaped by the intricate dynamics of 

political, economic, social, and technological factors interacting across local, national, and EU 

scales. This analysis synthesizes insights from extensive desk research alongside key interviews 

with civil society, industry, academia, and public authorities, highlighting the varying enablers 

and barriers within each sector relevant to innovation and sustainability transition in the regional 

food business environment. 
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Civil Society Perspective: Civil society actors emphasize accessibility to EU and public funding, 

notably through the LEADER program, which reduces administrative burdens via Local Action 

Groups (LAGs) familiar with local needs. This localisation fosters tailored support, strengthens 

advisory capacity, and enhances the success rate of rural innovation projects. 

Economically, while EU instruments are available, funding barriers persist for SMEs, attributed 

to limited resources, financial literacy gaps, and small enterprise scale. These challenges 

restrict technology adoption and market competitiveness of rural agri-food businesses. 

Social dynamics reveal growing consumer demand for sustainable, traceable, and innovative 

products, which pushes microenterprises towards modernization and higher value-added 

offerings. Strong stakeholder collaboration at the local level, including producer associations 

and regional quality brands, serves as a vital enabler, fostering trust, direct knowledge transfer, 

and coordinated investment support. “Due to the nature of LEADER management, the strongest 

relationships are with the sector itself, i.e., local promoters of the agri-food industry, and 

secondly with producer associations, designations of origin, and local and regional quality 

brands.” 

Technological progress is regarded as essential for rural competitiveness. Funding programs 

prioritizing innovation and sustainability help microenterprises upgrade processes and reduce 

environmental impacts. Cross-sectoral collaboration and knowledge exchange further 

strengthen the regional innovation ecosystem, breaking actor isolation. 

The outlook emphasizes the need for comprehensive support throughout microenterprise life 

cycles, from planning to commercialization, and highlights the importance of stakeholder 

engagement, economies of scale, collaborative services, collective branding, and innovation 

training to reinforce long-term viability. 

Industry Perspective: political, administrative complexity and regulatory rigidity are 

predominant barriers. Stakeholders call for reduced bureaucratic burdens, greater regional 

specificity in policies, and accelerated pace in regulation implementation to enable SMEs to 

absorb and comply effectively: “The pace at which mandatory regulations are published is faster 

than what companies, particularly SMEs, can realistically absorb”. Regional Food Innovation 

Platforms (FIPs), locally designed and stakeholder-driven, are viewed as promising enablers. 

Economically, public and private funding programs are key enablers supporting investments in 

new technologies. Yet, financing uncertainty, high costs, and rising production expenses 

https://elard.eu/leader-clld/
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constrain innovation efforts, particularly for smaller farms and enterprises. Streamlined 

administrative procedures and agile funding implementation are needed to maximize 

participation and impact. Stakeholder collaboration with universities and technology centres 

also facilitates access to funding and expertise. 

Socially, workforce retention and specialized skills shortages challenge sector dynamics. Rural 

depopulation exacerbates talent scarcity. Industry and policy networks that foster multi-

stakeholder collaboration act as strong enablers, ensuring sector representation in innovation 

policy and knowledge transfer. 

Technological adoption is a major opportunity, with digital tools such as field notebooks, 

automation, AI, and circular economy solutions promoting efficiency and sustainability. Barriers 

include inadequate infrastructure in rural areas and slow uptake due to limited financial and 

educational support. The industry outlook underscores the necessity for simplified regulations, 

long-term stable policies, fair financing, and increased consumer awareness to sustain 

innovation and competitiveness. 

Academia and Research Perspective: interview insights stressed that academic stakeholders 

benefit from cohesive regional, national, and EU innovation strategies (RIS3, Horizon Europe, 

Farm to Fork) aligned for sustainable food system transformation. Regional funding reinforces 

research focused on modernization, R&D, and knowledge transfer. However, bureaucratic 

fragmentation and administrative burdens challenge policy implementation and multi-

stakeholder engagement. Additionally, a lack of harmonized nutrient and health guidelines are 

stresses: “…even if there is emerging scientific evidence about the benefits of an ingredient, it 

cannot be communicated to consumers until it is officially authorized, reducing the incentive to 

invest in innovative functional foods.” 

Economic enablers include diverse funding schemes supporting applied research, often co-

created with municipalities and industry. Challenges arise from mismatched timelines, 

communication barriers, undersized innovation culture, and short funding cycles undermining 

continuity. 

Socially, academic programs emphasize lifelong learning, practitioner involvement, and 

stakeholder participation to bridge gaps between theory and practice. Collaboration among 

universities, enterprises, and authorities fosters trust and addresses local needs. 

Technologically, living labs, digital platforms, and community-driven initiatives serve as 

enablers by facilitating experimentation and knowledge accessibility. Yet, high costs of 
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specialized data and limited infrastructure restrict participation and innovation diffusion. The 

outlook stresses sustained, locally tailored innovation policies, robust quadruple helix 

cooperation, knowledge-based entrepreneurship, continuous funding, digital tool adoption, and 

consumer engagement as strategic imperatives. 

Public Authorities Perspective: Responses acknowledged centralized governance with limited 

regional autonomy, hindering tailored innovation strategies. EU frameworks such as the Green 

Deal and Farm to Fork provide policy direction, though rigid, fragmented regulations, and heavy 

compliance costs challenge SMEs and small producers. Interviewees state: “A stable European 

framework, agreed upon with the agri-food sector (agriculture, industry, distribution, and 

consumers), is needed. One that defines and sets jointly agreed objectives, thereby gaining 

greater legitimacy by being based on a real understanding of the situation and free from bias”. 

Economic enablers include widespread public funding and subsidies promoting modernization 

and sustainability. Barriers relate to bureaucratic complexity, burdensome compliance, market 

concentration, and structural gaps between micro and large-scale actors. Tax incentives and 

procurement policies supporting local production are needed to bolster competitiveness. 

Social challenges involve workforce shortages, skills gaps, and resistance to change. 

Collaboration within clusters, innovation platforms, and multi-stakeholder networks encourages 

innovation diffusion and capacity building. 

Technological enablers encompass advanced laboratories, pilot plants, and AI-driven tools 

supporting digital transformation. Barriers include skill deficits, financial limitations, and 

fragmented data governance hindering scalability. The outlook calls for accelerated 

technological adoption, supportive policy frameworks, public-private partnerships, and 

strengthened collaboration to foster sustainable, resilient, and competitive regional food 

systems: “Technological improvements are inevitable, and we must continue adapting to them 

every day”. 



    

 

73 

 

 

Figure 7: Common themes in stakeholder narratives across Spanish QH groups . Word clouds: (1) 
Academia, (2) Civil society, (3) Industry, and (4) Public authority . 

Looking ahead, the interviewees identify multiple political, social, and economic challenges to 

foster innovation in the food system: 

• Politically, development systems are poorly understood, fragmented, and structurally 

outdated. 

• Socially, new policies, such as the Green Deal, must be co-developed with society, 

otherwise they become artificial and rejected. Effective stakeholder collaboration is 

highlighted. 

• Economically, innovation must be integrated with societal needs, and private investors 

should be incentivized to support quality-focused food production. 

Finally, simplification and transparency of administrative processes would greatly improve 

conditions for producers and processors. Stable and clear regulations would reduce confusion, 

speed up procedures, and alleviate uncertainty, benefiting businesses and consumers. 
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3.2.3 Greece  

Greece’s regional food system transformation is shaped by intersecting political, economic, 

social, and technological factors. This section synthesizes desk research and interview insights 

from civil society, industry, academia, and public authorities, highlighting the systemic enablers 

and barriers influencing innovation capacity and sustainability in the Greek food business 

context. 

Civil Society Perspective: Civil society identifies access to public and EU funding programs as 

vital enablers that extend financial inclusion and support underserved populations. One of the 

interviewees described these mechanisms as critical but pointed to enduring political and 

regulatory barriers rooted in administrative rigidity and dependency on personal networks, 

stating: “In terms of what the Bank of Greece does with banks and licenses, it is a state within a 

state. It can do whatever it wants.” Lobbying is often necessary to achieve legal recognition or 

implement new lending frameworks, limiting microfinance scalability despite EU-level support. 

Economic enablers include innovative microcredit models inspired by European best practices, 

enhancing resilience and inclusion. Yet bureaucratic delays and scarce domestic funding 

constrain flexibility. Social collaboration with NGOs and academic institutions fosters 

knowledge sharing and entrepreneurial skill development, with an interviewee noting: “There are 

plenty of opportunities through collaboration. As long as you keep running and pursuing new 

collaborations, there are opportunities out there.” 

Technological enablers feature circular economy innovations, ESG training, and digital tools 

enhanced by international incubators and investments. However, communication challenges 

between financial professionals and academics and regulatory limits on digital tool deployment 

(e.g., required in-person visits) present barriers. The outlook is optimistic, highlighting 

technology integration such as drone monitoring and expanded circular economy practices as 

pivotal for sustainable modernization. 

Industry Perspective: industry stakeholders emphasize supportive national and EU policy 

frameworks facilitating financing, R&D collaboration, and innovation partnerships, with the 

interviewee stating: “Policy frameworks that support innovation in the food sector include 

programs facilitating access to financing in the first place.” Nonetheless, regulatory complexity, 

frequent legislative changes, and administrative burdens slow innovation and constrain SMEs 

disproportionately. 
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Economically, increasing demand for sustainable and innovative products and AI-driven 

solutions bolster competitiveness, though high investment costs and personnel shortages 

restrain SME growth. Large firms often lead innovation, while smaller actors require financial 

and technical support to scale. 

Socially, multi-stakeholder collaboration among universities, municipalities, and industry 

strengthens competitiveness. However, real-world alignment between academic research and 

industry needs remains a challenge, with cooperation often formal but insufficiently practical. 

Technologically, active monitoring of digital developments and knowledge transfer from leading 

firms benefit the ecosystem, although infrastructure and skilled labour deficits limit broader 

uptake. The interviewee acknowledged a strong willingness within firms to invest in 

digitalization, tempered by challenges in training and time. The outlook underlines cluster-based 

collaboration and emerging technologies (AI, biotechnology) as key business transformation 

drivers. 

Academia Perspective: Academic actors face both enabling and constraining factors politically 

and economically. Public funding frameworks foster innovation but lack stability and flexibility, 

causing a gap in transitioning research into market-ready solutions. The interviewee states: “in 

practice, a company will not buy something that it is not certain is ready”. This challenge is 

further linked to the technology readiness level (TRL) gap, as research tends to reach mid-level 

development (TRL 5–6), whereas companies require fully marketable outputs (TRL 8–9). Barriers 

include regulatory uncertainty over intellectual property and insufficient emphasis on applied 

research commercialization, with interviewees noting the mismatch between technology 

readiness levels and market demands. 

Economic collaboration with industry and public sectors enhances applied research quality but 

is hindered by limited national research investments and bureaucratic complexity. Socially, 

curricula’s detachment from real-world applications weakens graduate readiness, though multi-

actor research partnerships improve competitive potential. 

Technologically, limitations in impact from Technology Transfer Offices and restricted data 

access impede research exploitation, but spin-offs and data sharing are seen as critical 

enablers. The outlook emphasizes ecosystem collaborations, digital transition, and capacity 

building as fundamental to long-term innovation success. 

Public Authorities Perspective: Public authorities recognize EU and national policies (CAP, 

Green Deal, Farm to Fork) as foundations for sustainable food system transformation, 



    

 

76 

 

supporting training, digitalization, and regional branding. However, complex bureaucracy, 

overlapping competencies, and slow licensing processes inhibit innovation adoption. 

Economic enablers include investment incentives, subsidies, and infrastructure projects, yet 

smallholder access to financing and technology is constrained by administrative burden and 

fragmentation. Aging workforce and low digital literacy in rural areas underscore human capital 

challenges. 

Socially, advisory services, training, and trust-building platforms (living labs, quadruple helix 

networks) facilitate innovation diffusion, though workforce motivation and demographic decline 

remain concerns. Interviewees state: “sustainable transition requires all productive actors, 

farmers, research centres, and industry, to work together”. 

Technological enablers encompass precision agriculture, AI-supported tools, and accredited 

laboratories. Nonetheless, uneven diffusion and staffing shortages slow digital transformation. 

The outlook calls for integrated support across all dimensions, simplified governance, public-

private partnerships, expanded training, and improved national-EU alignment to cement 

Greece’s future as a sustainable and competitive agri-food system. Regarding technology 

adoption, the interviewees state: “…initially there is resistance to new systems, but once 

adopted, they prove highly beneficial”.   
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Figure 8: Common themes in stakeholder narratives across Greece’s QH groups. Word clouds: (1) 
Academia, (2) Civil society, (3) Industry, and (4) Public authority . 

All interviewees emphasise that successful transformation requires integrated political, 

economic, social and technological support: 

• Simplified and well-coordinated funding and licensing procedures 

• Public–private partnerships, clusters, living labs and quadruple-helix ecosystems 

• Expansion of training, education and advisory services 

• Strengthened digital infrastructure and continuous technological support 

• Promotion of Product designation of origin (PDO) and Protected Geographical 

Indication (PGI) products to strengthen regional production 

• Increased staffing and capacity within authorities 

• Stronger networking and information transfer across value-chain actors 

Public authorities position themselves as mediators linking research, policy and practice. If 

stakeholder coordination improves, and sustained investment in innovation and human capital 

continues, the region could consolidate itself as a leader in sustainable, high-quality, 

technologically supported agriculture with strong export competitiveness. 
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3.2.4 Poland 

Poland's food system transformation is influenced by distinct political, economic, social, and 

technological dynamics. Drawing on six key stakeholder interviews across the QH spectrum this 

section outlines key barriers and enablers shaping innovation capacity and sustainability within 

the Polish food business environment.  

 

Civil Society Perspective: Civil society stakeholders emphasize the importance of inclusive 

governance and participatory policy design. While EU and local programs provide essential 

support for innovation, fragmented regulations and limited involvement in decision-making 

hinder effective implementation. As one stakeholder noted, "If such places existed and people 

had the opportunity to exchange information, it would certainly be beneficial for many 

communities and contribute to better solutions and greater innovation." Administrative 

complexity further limits small actors' ability to engage with available support mechanisms.  

Nevertheless, targeted financial support, especially for local heritage and social economy 

initiatives, fosters cohesion and identity.  

Socially, increased civic awareness and consumer demand for ethical, locally produced food 

emerge as major enablers. Stakeholder collaborations, particularly informal networks, are 

viewed as critical to building trust and sharing knowledge. However, sustaining such networks 

requires investment in social capital. Technologically, civil society benefits from access to 

research and collaboration with academic institutions, although barriers remain in cross-sector 

knowledge transfer and the lack of community-based innovation hubs.  

Industry Perspective: Industry stakeholders, particularly in the fish processing sector, describe 

local authorities and EU policies as key enablers for infrastructure and permitting processes. 

While compliance with environmental policies presents challenges, it also drives green 

innovation. However, short political cycles and bureaucratic delays constrain long-term 

innovation planning.  

Economically, tax incentives, access to loans, and partnerships support modernization, but 

dependency on foreign capital and suppliers limits domestic innovation development. Rising raw 

material costs, exacerbated by geopolitical events, have significantly impacted profitability and 

investment capacity. The interviewee states: “This price increase is one of the main barriers 

that, colloquially speaking, is “clipping our wings” in terms of investment. The investment 

projects we had planned for this year are not being implemented”. 



    

 

79 

 

Workforce shortages represent a central social barrier. In response, firms are building 

educational partnerships to develop tailored skills pipelines. Technologically, digitalization and 

resource planning systems (ERP) enhance efficiency, but implementation is hindered by training 

costs, infrastructure needs, and warehouse space limitations. Secure traceability systems are 

essential yet resource intensive. Stakeholders stress that technological tools must be 

embedded within a broader ecosystem of social awareness and operational discipline.  

Academia Perspective: Academia operates within an enabling environment of EU and national 

funding schemes aligned with smart specialization. However, regulatory instability and 

bureaucratic fragmentation undermine long-term planning and effective cross-sector 

engagement. Lack of intermediaries such as "knowledge brokers" impedes knowledge transfer, 

while short funding cycles and undervaluation of interdisciplinary research discourage systemic 

approaches.  

Economically, applied collaboration and field work is described as essential components for 

regional innovations. The interviewees state: “That is why it is so important today to move away 

from a rigid, very narrow view of research areas. We should pay attention to the fact that we live 

in systems of interconnected elements, and that is how these systems should be studied”. 

Socially, universities strive to integrate lifelong learning, practitioner involvement, and co-

creation into their curricula. This strengthens stakeholder collaboration and enhances real-

world impact. Yet capacity-building remains a challenge under evolving societal and 

environmental demands.  

Technologically, living labs and open data initiatives act as key enablers. Still, disparities in data 

access and financial inclusion limit broader participation in innovation ecosystems. A holistic, 

systems-oriented approach is needed to align technological progress with regional resilience 

and food security. “We, as scientists, should be responsible for making this science accessible. 

All the data we collect, the reports and articles we produce, must later be presented in a form 

that is accessible to the general public and widely accepted. There must be no communication 

problems between science and the so-called socio-economic environment”. 

Public Authorities Perspective: Public authorities recognize the dual role of EU instruments 

such as the Green Deal and Farm to Fork strategy. These provide direction and support but often 

introduce additional compliance burdens without adequate transition measures. Regional 

authorities operate within a centralized governance system that limits innovation autonomy. 

Economically, while funding is available, SMEs face disproportionate barriers due to 

administrative complexity. The absence of a strong mid-sized business sector weakens 
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innovation diffusion and value chain integration. Renewable energy offers a promising avenue, 

especially for local energy-food synergies, but long-term investment remains difficult under 

rigid rules. The fragmentation of the innovation system reinforces this gap, and is described as 

“institutionally centralised, linked to the existence of specific institutions, universities and so 

on, which means that it is concentrated primarily in urban centres”. 

Social challenges include persistent capacity shortages and fragmented stakeholder 

engagement. Innovation diffusion relies heavily on peer-to-peer learning, with farmers often 

emulating trusted neighbours rather than political directives. 

Technologically, while larger firms adopt innovations more easily, smaller actors lack the capital 

and skills for system-level changes. Technology demonstration and peer-to-peer learning was 

highlighted as an enabler: “The example of a neighbour who has implemented a solution which is 

already in place and has brought measurable benefits and profits is the most effective way to 

convince others”. Additional, demonstration projects and better data infrastructure are needed 

to overcome these gaps. 

 
Figure 9: Common themes in stakeholder narratives across Poland’s QH groups. Word clouds: (1) 

Academia, (2) Civil society, (3) Industry, and (4) Public authority . 

 



    

 

81 

 

Stakeholders across all QH groups stress the need for integrated, user-friendly processes and 

pathways for innovation. Key priorities identified include: 

• Streamlining regulatory and funding frameworks for predictability and accessibility 

• Strengthening QH cooperation via dedicated trust-building and coordination 

mechanisms 

• Investing in education, training, and human capital 

• Expanding open-access data and digital infrastructure 

• Empowering local actors through participatory governance and fit-for-purpose funding 

Poland’s sustainable and inclusive food system transition will depend on reducing administrative 

barriers, fostering multi-stakeholder collaboration, and ensuring that technological advances 

are responsive to social needs and regional identity. 

3.2.5 Italy 

Italy’s agri-food system transformation is driven by a dynamic blend of traditional practices and 

innovation, structured governance, and active multi-stakeholder engagement. Insights 

gathered from the interviews with civil society, industry, academia, and public authorities reveal 

diverse enabling factors alongside persistent constraints. 

Civil Society Perspective: The region’s political landscape is strongly shaped by the Smart 

Specialization Strategy (S3), which provides a strategic framework for innovation, sustainability, 

and competitiveness. A regional cluster operates within this framework implementing initiatives 

like the “Il patto per il lavoro e il clima”, linking quality employment and climate resilience. EU and 

regional policy instruments such as European Regional Development Fund (ERDF), European 

Social Fund (ESF), and Italy’s Recovery and Resilience Plan (PNRR) secure essential funding that 

fosters modernization and strengthens public–private partnerships. However, interviewees 

noted policy gaps remain, particularly as regional investment in research and innovation lags 

behind other European regions: “Competitiveness depends on continuously adapting to global 

dynamics and ensuring stable financial flows for innovation.” 

Economically, the agri-food sector is characterised by small and family-run businesses, for 

which innovation is cost-intensive and access to advanced technologies limited. Collective 

cluster models and cooperatives enhance competitiveness by pooling resources and facilitating 

knowledge sharing. Youth entrepreneurship is actively promoted through public support 

programs, especially in rural and mountainous areas, fuelling generational renewal and sector 

https://www.regione.emilia-romagna.it/pattolavoroeclima/il-patto-per-il-lavoro-e-per-il-clima
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resilience. Start-ups are recognised as important innovation drivers, encouraging collaboration 

between emerging and established firms to stimulate systemic growth. 

For the social dimension, human capital development is a critical enabler. Strong collaboration 

between the cluster and educational institutions should ensure an effective transition of 

graduates into the labour market. Educational partnerships, reinforce higher education 

standards and attract international talent. Despite progress, skill shortages from technical to 

managerial levels persist and generational turnover remains a pressing concern, with ongoing 

training aimed at successors. Interregional collaboration facilitates exchange of best practices 

and youth engagement, promoting social cohesion across territories. 

Technologically, Emilia-Romagna focuses on cross-cutting innovation priorities spanning 

sustainable production, food quality, circular economy, and agro-industrial processes. Robust 

vertical and horizontal innovation networks co-design solutions through Focus Groups and 

Living Labs, bridging research and practice. Though digitalization advances steadily, barriers 

include a need for enhanced knowledge transfer prior to investment decisions. Participation in 

open data platforms and EU innovation initiatives strengthens knowledge exchange and bi-

regional collaboration. The outlook reflects these developments with emphasis on sustainable 

growth, youth and start-up engagement, and the critical role of balanced public and private 

funding to sustain progress. Strengthening interregional innovation networks is pivotal for long-

term competitiveness. 

Industry Perspective: Industry actors describe the political and regulatory environment as 

burdened with complex bureaucracy and regulations frequently disconnected from agricultural 

realities. For example, many rules are developed “miles away” from farming contexts, making 

interpretation and application difficult. Despite fundamental values like animal welfare, 

regulation increasingly emphasizes rigid formal control, reducing entrepreneurial discretion. 

Producers identify structural governance weaknesses, especially in water management and 

territorial planning. Decades of political hesitation have stalled critical infrastructure 

maintenance, impacting resilience amid climate variability. Fragmented institutional 

coordination polarizes relationships between authorities. This hinders cooperative problem-

solving and alignment across regulatory domains. Market fairness concerns focus on the need 

for reciprocal standards to sustain competitive domestic production versus non-EU imports. 

Economically, credit and guarantee mechanisms like Agrifidi, are covering significant portions 

of loans, are essential economic enablers. However, climate risks and biological factors threaten 

https://www.agrifidi.it/
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local crop productivity, complicating insurance availability. The small scale and fragmentation 

of producers further restrict investment interest and sector development: “…we have very small 

businesses that are unlikely to be of interest to investors”. 

Socially, value perception and communication challenges persist. The industry stresses the 

need to communicate agriculture’s environmental contribution and food security importance 

more effectively to consumers and policymakers. Interviewees highlight the need for: 

“…systematic and continuous dialogue…”. Producer-university collaborations exist but tend to 

be project-based and lack continuous dialogue, limiting the full impact on innovation. 

Nonetheless, pride in the agricultural profession remains strong. 

Technologically, gaps in research validation inhibit innovation. Universities are described as 

critical partners for testing new ideas, but funding instability limits applied experimentation. 

Digital technology adoption must align with practical sector needs. The industry outlook 

foresees continued focus on efficiency, data-driven management, energy transition, and 

resilient stakeholder communication. The interviewees state: “We must remember that we are 

farmers and entrepreneurs: if we can save resources or optimize them, we benefit. These small 

details are often overlooked, but they are fundamental. Innovation is at the heart of our business. 

When we stop innovating, companies risk closing down”. 

Academia Perspective: Academia describes funding availability and timing as key political 

constraints. Access to appropriate calls is crucial for project initiation, but EU public funds often 

position companies as partners rather than direct beneficiaries, creating misaligned 

expectations. Territorial development priorities suggest focusing on marginalized and 

mountainous areas. 

Economic enablers include collaborative value chain analyses linking production with market 

strategies. However, structural supply constraints impair product availability even when 

demand is favourable. 

Organizational and social innovation are stressed alongside technological progress. Multi-actor 

collaboration networks like Bio-districts, and thematic working groups integrate research, 

industry, NGOs, and institutions, fostering knowledge exchange and joint research priority 

setting: “In my case, collaboration on research projects prevails, accompanied by the active 

participation of private individuals in university courses. We really like to involve private 

individuals to bring their expertise directly into the classroom”. 
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Technology transfer occurs mainly via project collaboration, workshops, and stakeholder 

engagement, aiming to ensure usability aligned with operators’ needs. Partnership with 

universities, like the University of Bologna, has yielded applied technological outcomes in 

preservation and other fields. The outlook calls for formalizing supply chain collaboration 

models, strengthening research-industry partnerships, and advancing transparent and open 

systems as replicable best practices. 

Public Authorities Perspective: Political frameworks are generally enabling, underpinned by EU 

strategies promoting organic farming, biodiversity, and sustainability, supported by regional 

initiatives like rural development rewards and innovation parks. However, bureaucratic 

fragmentation and program rigidity slow implementation and reduce impact. Regulatory 

complexity and slow licensing processes pose barriers, particularly in circular economy 

innovation areas. Public authorities highlight: “We see risks at this point, despite the overall 

acceptable objectives that were set out in the vision for the future of agriculture”. Calls for 

simplified governance, policy coherence, and stronger stakeholder coordination are unanimous.  

Economic support through national credit agencies such as SIMEST, SACE, RDP-funds, and 

subsidized credits is fundamental. Public-private hybrid models are endorsed to sustain sector 

growth: “…there is greater awareness that without the activation of financial instruments, not 

just public contributions, it is not enough”. Despite this, small-scale farms face limited financing 

and technological uptake barriers. Regional coordination mechanisms facilitate lobbying and 

policy dialogue. 

Social enablers include investments in digital skills, innovation literacy, continuous information 

exchange through networks and civil dialogue groups, and strong collaborative ecosystems. 

Nonetheless, challenges remain with workforce motivation, training, and demographic change. 

Technological adoption is driven by regulatory clarity, digital production tools, and precision 

farming. Entrepreneurs’ increasing digital literacy fosters better business management, noted 

as decisive for growth. The outlook combines cautious optimism with awareness of potential EU 

funding decline and territorial inequalities risks. Strong common policies with place-based 

implementation remain critical for future food system sustainability and competitiveness. 

https://www.simest.it/en/
https://www.sace.it/en
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Figure 10: Common themes in stakeholder narratives across Italy’s QH groups. Word clouds: (1) 
Academia, (2) Civil society, (3) industry, and (4) Public authority  

There are notable concerns regarding new EU regulations and financing. Interviewees state: 

“The CAP issue is also sending out a signal. It is clear that the resources allocated to agriculture 

are in decline, mainly for external reasons”. The interviews highlight that without a strong 

common European policy and place-based implementation, territorial inequalities may deepen. 

Concerns also arise around food security and logistics, particularly where sectors are heavily 

dependent on public subsidies and may lack long-term resilience. 
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3.2.6 EU level interview insights 

This section synthesizes validated insights from interviews with key EU-level stakeholders, 

including policymakers, industry representatives, academics, and civil society actors. 

Across the agrifood policy landscape, climate risk has become a universal driver of urgency. The 

validated interviews insights highlight that stakeholders at EU-level are affected by cascading 

and compounding climate impacts. Particularly, the imbalance across the EU is highlighted. For 

example, southern Europe is more exposed to drought, northern Europe to flooding.  The 

different exposure to climate risks across Europe poses a challenge for the different member 

states, however, also to the political system across. This also affects water management, crop 

resilience, and the demand for new plant varieties. At the same time, agrifood debates are 

increasingly politicized. Topics such as novel proteins are described to have become highly 

ideological, distracting from real innovation needs. Also, political pushback in form of public 

narrative building and communication is described which can form into structural obstacles in 

the innovation process.  

 

Figure 11: Common themes in stakeholder narratives (word clouds, EU -level) 

Overarching Topics: Agriculture emerges as one of the most politically sensitive and visible 

topics across EU member states. It dominates national reporting systems and remains a “hot 

topic,” due to its central role in rural economies, food security, and livelihoods. Within national 

politics, agriculture is also used strategically. It is described that national governments 

instrumentalize agricultural issues to support identity-based narratives or to slow down 

innovation. For example, the defence of traditional national farming practices is mobilized as a 
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cultural and political argument, which in turn freezes progress in research, business 

development, and market expansion. Interviewees describe that member states heavily 

influence EU-level policymaking, often indirectly, through their regional policies and political 

agendas, which shape public opinion, regulatory positioning, and policy negotiation. There is a 

perceived need to empower member states and share risks. For example, interviewees argue to 

empower regional instruments, such as food platforms, to specifically address regional 

production-side risks. The EU, on the other side would manage cross-border and climate-driven 

shocks, while regional bodies handle farm-level risks and adaptation. 

Current and past frameworks (Green Deal & CAP): Regarding the CAP, interviewees sate that 

small farms continue disappearing while large farms expand. However, these large 

conglomerates are not necessarily environmentally or socially sustainable, and the current CAP 

funding does not incentivize them to innovate beyond mechanisation focused on productivity 

maximisation. The result is described as limited innovation, concentrated on machinery rather 

than ecological or systemic improvements. It is also argued that the CAP limits innovation, by 

protecting outdated subsidies, and favouring intensive production over nature-positive farming. 

Interviewees criticise that reduction targets for methane, livestock emissions, or dietary shifts 

remain weak or absent. Regarding the implementation of frameworks such as the Green Deal or 

Farm to Fork strategy, especially one interviewee argues that most targets have been 

abandoned under the new European Commission. Other interviewees state that the frameworks 

vision persists, but that the implementation is inconsistent and fragmented. Some actions and 

targets have moved forward, others were never realized, which leave a policy patchwork rather 

than a coherent framework. Nonetheless, it is also mentioned that parts of the larger Green Deal 

vision align with EU climate-neutrality goals for 2050. Some strengths include a focus on 

emission reduction, soil health, organic farming, biodiversity, circular bioeconomy, and strong 

emphasis on digitalization and smart agriculture.  

Future frameworks: The results indicate that innovation requires phasing out unsustainable 

practices while scaling up new sustainable ones simultaneously. These two transition pathways 

(removal and replacement) must interact to create space for innovations such as new business 

models and technologies. One major emerging area is novel sources of protein, which is widely 

discussed at the EU level. However, research gaps remain, particularly regarding the 

assessment of needs and adaption to value chains and workstreams. The absence of EU 

frameworks is currently an obstacle. Several of the frameworks that once provided long-term 

direction, especially the Farm to Fork strategy, are described to no longer shape policy. Without 

these structures, innovation loses political guidance and coordination. Interviewees stress the 



    

 

88 

 

need for high-level targets on EU level that supports the integration of different regions and 

actors, through an overarching common goal. Long-term political security and direction are 

highlighted as very important. The results also indicate the importance of predictable policies 

for businesses to invest in innovation. When strategies like the Green Deal or Farm to Fork 

change direction suddenly, it can create uncertainty for companies and farmers and hinder their 

long-term innovations. In one example it was highlighted that farmers cannot switch production 

overnight and the transition from livestock to plant-based farming needs support from the whole 

value chain.  Another highlighted aspect dealt with the European political agenda, which will and 

should focus on food security, resilience and risk management. Climate-resilient crops, 

farmland protection, and price stability are increasingly important. Yet risk management tools 

are not implemented broadly in practice. The results indicate they exist, but do not operate in 

the fasted or most precise way.  

There is the need to put political focus on the farmers perspectives. Policy change must be 

sensitive to their socio-economic reality, considering crops and land usage and generational 

transitions.  Another area requiring improvement is novel food regulation and labelling. Many 

plant-based foods fall under novel food rules, making registration costly and slow. However, 

sustainable labelling can act as a powerful incentive, since consumers associate plant-based 

products with organic standards. Overall, it is described that the political debate is shifting 

toward competitiveness and resilience. Therefore agri-ecological farming practices are gaining 

attention not only for environmental reasons, but also as a pathway to strengthen long-term 

productivity and resilience of European agriculture. 

Economic Dynamics: A central economic factor shaping Europe’s agrifood transition is the EU’s 

strong position in global markets. Its large buying power gives Europe leverage internationally. 

However, this strength is also paired with vulnerability, more than 44% of agricultural imports 

are expected to become highly exposed to drought within the next two to three decades. 

Combined with global price volatility, this means that both European production and 

dependence on imports face significant economic risk. These dynamics make resilience within 

the EU food system an essential economic priority. Public–private partnerships are emerging as 

one promising response. For example, local food councils are described as a positive example 

to bring municipalities, businesses, producers, researchers, and citizens together. These 

partnerships are often grounded in biosolutions, organic farming, and mixed-method 

agricultural practices, which can be scaled when private-sector innovation is supported and 

aligned with public policy tools such as procurement or climate risk standards. 
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Funding: Funding can act as a backbone for innovation, and in recent years, substantial 

investment has targeted projects aimed at sustainable food systems. When policy signals a clear 

direction, businesses and research institutions follow, because policy indicates where future 

funding will flow. For example, when policymakers move towards one direction, the private 

sector will know that there will be funding opportunities towards this political direction. The 

private sector itself is described as an asset. Through private investments, innovation clusters 

such as the Food and Bio Cluster have emerged, coordinating initiatives in biosolutions, new 

materials, and advanced processing methods. Companies, many of which collaborate with 

universities can support the market readiness of novel technologies. Public procurement can 

reinforce this, particularly when aligned with adaptation standards such as climate stress 

testing or resilience metrics. These standards would not only guide food production toward 

climate-resilient practices but also foster consumer awareness and new business relationships. 

Funding is also critical for skills and knowledge development. Without training, farmers and 

workers cannot transition to new production systems. The sector needs support to build 

technical skills, scale new businesses, and overcome barriers such as production costs, 

competition with established livestock players, and shortages of processing facilities. Many 

plant-based companies are small and struggle to expand. To address this, pilot and 

demonstration projects are being funded to help de-risk adoption on innovation for both 

producers and farmers. 

Infrastructure Investments: Economic transformation does not only depend on new products, 

but it also requires infrastructure and system development. The results indicate that while 

product innovation advances quickly, many regions lack the facilities needed to scale up plant-

based or alternative food production. Therefore, investments must target new processing lines, 

improved technologies, and export capabilities. Developing infrastructure also unlocks 

international market opportunities for businesses. 

Best Practice: Denmark repeatedly appears as an economic frontrunner. Two key Danish best 

practices are emphasized: 

• The Action Plan for Plant-based Foods17: Denmark has allocated a large funding pool to 

support plant-based business development, research, and market growth. Interviewees 

believe similar national plans would be valuable across Europe, especially when paired 

with measurable goals and targeted funding. 

 
17 chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://en.fvm.dk/Media/638484294982868221/Danish
-Action-Plan-for-Plant-based-Foods.pdf 
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• The Danish Plant-based Food Grant18: This grant provides financial support to 

stakeholders across the value chain, enabling innovation despite limited European-wide 

funding opportunities and existing regulatory barriers. Although developed for Denmark, 

the model is regarded as an inspiration for other countries because it opens 

opportunities for developing new products, scaling businesses, and creating domestic 

production capacity. 

Both initiatives demonstrate how national economic strategy can accelerate sectoral transition, 

especially when aligned with private-sector innovation, public procurement, and clear political 

direction. 

Socio economic: One central issue concerns economic barriers for plant-based producers, who 

often struggle with high upfront costs, lack of infrastructure, and competition with dominant 

conventional sectors. At the same time, there is a growing focus on socioeconomic factors 

beyond ecological considerations. Policymakers and researchers are beginning to examine not 

only the environmental effects of new farming practices, but also their social costs and benefits 

for workers, rural communities, and consumers. 

Social innovation: A recurring message was the need to ensure social innovation along the value 

chain, particularly around labour rights and fair working conditions. Social innovation is also seen 

as a catalyst for new forms of producing and consuming, which requires coordinated support 

across the whole value chain. 

Collaboration: Strong stakeholder collaboration and systems thinking are viewed as essential. 

The EU Food Policy Coalition was repeatedly mentioned as an example of how 60 organisations, 

from farmer unions and organic networks to animal welfare and environmental groups 

collectively push the transition. Interviewees also pointed to regional clusters where academia, 

industry, municipalities, and private companies cooperate, stressing that innovation must reach 

beyond big city hubs. In addition, bio-solutions, biomass and bioeconomy initiatives were 

described as areas where multi-stakeholder collaboration can link food security, supply chain 

resilience, and private sector investment. A second form of collaboration involves building 

sectoral bridges and cross-disciplinary experts. Experts who understand science, agronomy, 

food technology, sustainability law, and policy are scarce.  

Capacity building: The transition also depends heavily on workforce and capacity building. 

Member states already benefit from a skilled and adaptable food workforce, but new skills are 

still required. For example, public canteens need training to prepare high-quality plant-based 

 
18 https://plantefonden.dk/the-plant-based-food-grant 
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meals. Chef schools are already introducing plant-based specializations with strong student 

interest, while farmers require support to adopt digital tools, change business models, and 

interpret data. The barrier is not only the cost of technology, but the lack of agronomists who 

can translate it into actionable farm decisions. 

Awareness raising: The responses also showcased the need for awareness raising on the 

interconnection between agriculture and food security, as many people still see agriculture as 

simply “farmers producing crops” without recognizing how it shapes national food security and 

everyday life. Similarly, joint communication and awareness raising are needed to correct 

misunderstandings, especially around ultra-processed foods. Many innovative plant-based 

products are perceived as unhealthy simply because they resemble meat alternatives, even 

when they are nutritionally sound. Also noted, there isa political focus on the middle of the value 

chain, arguing that processors, retailers, and consumers are mostly targeted with soft 

instruments like information campaigns. Results point to stronger regulatory or fiscal measures, 

such as food taxes or price incentives, to encourage more sustainable consumption patterns. 

Yet, there is also clear societal resistance to change, particularly in older EU member states, 

where populations are less receptive to new information about food and sustainability. 

Demographic changes were described as both a challenge and an opportunity. Smaller 

populations and tight municipal budgets make it difficult for some regions to engage in 

innovation projects. At the same time, demographic change could be used strategically to 

attract young farmers, students, and scientists to agriculture and food technology, rebranding 

it as a high-tech, impactful sector. Europe faces a shortage of young farmers, and motivation 

and incentives will be critical to securing the future workforce. 

Summary: The EU-level perspective reflects a complex policy landscape where climate urgency, 

divergent regional impacts, and evolving socio-political dynamics shape agrifood innovation 

pathways. Validated by interviews with key EU actors, the findings underscore the importance 

of integrated, long-term frameworks, multi-level risk governance, collaborative innovation 

ecosystems, and capacity building to ensure a resilient, competitive, and transformative EU 

agrifood system by 2050. 
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4. Stakeholder mapping and overview: behavioural 

insights and awareness  

 

This section presents the initial stakeholder engagement mapping, which took place in March 

2025 (M3). All project partners were asked to participate based on their affiliation to one of the 

pilot regions. The participants were asked to map stakeholders based on their area and level of 

operation to create a preliminary categorization of actors and their areas of influence.  

4.1 QH stakeholders overview and methodology 

 

Quadruple Helix group overview: 

• Public Authorities: Governmental or semi-governmental entities established to serve 

the public interest. These include ministries, local municipalities, and regulatory bodies, 

which may operate with varying degrees of autonomy as determined by legislative 

mandates. 

• SMEs/Businesses/Industry/Farmers: Privately operating enterprises, including both 

small and medium-sized enterprises (SMEs), larger industry actors, and farmers. SMEs 

account for over 99% of businesses in the EU, ranging from sole proprietorships to mid-

sized enterprises. 

• Research/Academia: Stakeholders engaged in research institutions, universities, or 

academia-led innovation initiatives, including public and private R&D bodies. 

• Civil Society/NGOs/General Public: This group includes non-governmental 

organisations (NGOs) working within social, environmental, or policy areas, civil society 

organisations, and members of the general public with a potential interest in or impact 

from the project outcomes. 

Level of operation: 

• Local/ regional level: Stakeholders operating in a geographically and operational limited 

area mostly focusing on local and regional topics.  

• National level: Stakeholders operating on government or federal government level are 

mostly focusing on national topics or inter-governmental topics. 

• International/ European level: Stakeholders operating above state level are mostly 

focusing on global, European or collaborative approaches with other international 

players.  
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The three layers represent the multi-level governance and operation formation that is expected 

among the listed stakeholders.  

Activities: Exercise – Stakeholder Categorization and Ranking 

The project partners were asked to categorize stakeholders based on their level of operation 

(local/regional, national, international) and their sector (Quadruple Helix group). Each 

stakeholder was then evaluated within the context of the local pilot region and the Quadruple 

Helix framework. Partners assessed: 

• Relevance to the project (on a 4-point Likert scale: 1 = minimally relevant, 4 = highly 

relevant) 

• Accessibility, i.e., how easily the stakeholder could be reached or engaged (on a 5-point 

scale: 1 = very difficult, 5 = very easy) 

These dimensions enabled pilot partners to prioritize stakeholder engagement by identifying key 

actors within the Quadruple Helix framework who are both important and feasible to involve in 

project activities. See Figure 12 for an overview of the stakeholder mapping approach. 

 

Figure 12:Stakeholder relevance mapping 

4.2 Analysis and results    

 

The following section will present the outcomes of the first stakeholder mapping exercise. This 

initial mapping functions as a base to create a stakeholder database indicating relevant 

stakeholders in the pilot areas to prioritize stakeholders for engagement in subsequent project 
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activities. Here not only individual listed actors are of interest, but also categories of 

stakeholders. The analysis of stakeholders (categories) functions as a map of actors with whom 

to engage and invite to the next steps and workshops of the project. The outcomes of the 

workshop comprise an overview of stakeholders clustered by pilot regions. Furthermore, a 

relevance ranking combined with a contact overview of the listed stakeholders was carried out 

to show the importance of single actors and stakeholder categories for the project and facilitate 

the following communication and subsequent interactions. 

4.2.1 Finland 

For the Finland pilot overall 24 actors are listed. 21 are listed within local or regional level, 3 on 

national level. 12 actors are listed with high relevance, 10 with medium 2 with low relevance 

across all areas of operation. The following visual illustrates the mapped stakeholders in the 

Finish pilot region according to their relevancy and level:  

 

Figure 13: Overview of all mapped stakeholders in the Finish pilot  
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Local regional: 

 

Figure 14: Quadruple Helix group overview, Finish pilot on local/ regional level  

Within the local and regional scope (21 actors) the main areas of operations are 

SMEs/Businesses/Industry/Farmers (38%), Civil society and NGOs (29%), public authorities 

(19%) and research and academia (14%).  

The stakeholder mapping for the Finnish pilot at the local and regional level identified ten highly 

relevant actors spanning public authorities, development agencies, advisory services, SMEs, 

and civil society. These stakeholders represent key sectors within the Quadruple Helix 

framework, including regional governance (e.g., Council of Oulu Region), sustainable agriculture 

and food production (e.g., Kujalan Tila, Pitkäsen Maalaisjuustola), and environmental services 

(e.g., RWAO of Oulu). Their involvement is critical for supporting place-based innovation, 

enhancing sustainability in food systems, and facilitating multi-actor collaboration within the 

pilot region. Within the local/regional level 10 stakeholders in the  Finish pilot with high relevancy 

are listed (Table 11). 

Table 11: Key Local Stakeholders Identified in the Finnish Pilot (Quadruple Helix Mapping)  

Name Quadruple Helix group Description 

Council of Oulu Region Public authority (Regional authority) Coordinates regional 
development, planning, and 
funding in Northern Ostrobothnia. 

19%

38%

29%

14%

Public authority SMEs/Businesses/Industry/Farmers
Civil Society Research/Academia
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City of Oulu, Oulu 
culture foundation 

Public authority (Municipal authority / 
cultural organisation) 

Supports urban development and 
sustainability, including cultural 
and environmental initiatives. 

Haapaveden-
Siikalatvan 
seutukunnan 
kehittämiskeskus 

Public authority (Regional 
development agency) 

Promotes economic development 
and innovation in the Haapavesi-
Siikalatva region. 

ProAgria Northern 
Finland 

Farmer (Advisory organisation) Provides agricultural advice, 
business development, and 
sustainability support for rural 
enterprises. 

Kujalan tila SME / Organic farm Local organic farm focused on 
sustainable practices and regional 
food production. 

Pitkäsen 
maalaisjuustola 

SME / Local food producer Small-scale cheese producer using 
traditional and environmentally 
friendly methods. 

Related SMEs Private businesses Various small and medium-sized 
enterprises contributing to the 
local food and bioeconomy 
sectors. 

RWAO of Oulu Civil Society (Regional Wastewater 
Authority) 

Manages wastewater treatment, 
contributing to circular resource 
use and environmental protection. 

MTK Northern Finland 
(The Central Union of 
Agricultural Producers 
and Forest owners 

Civil Society (Farmers' and forest 
owners’ union) 

Represents agricultural producers 
and forest owners; engages in 
policy advocacy and capacity 
building. 

Pohjois-Pohjanmaan 
luontoalan yrittäjät ry 

Civil Society (Nature-based 
entrepreneurs’ association) 

Supports entrepreneurs in eco-
tourism, nature products, and 
sustainable use of natural 
resources. 

 

National level:  

At the national-level stakeholder mapping for the Finnish pilot highlights key actors involved in 

research, public governance, and the agrifood industry. Natural Resources Institute Finland 

(Luke) plays a central role in providing scientific evidence and policy support for sustainable food 

systems. Metsäkeskus contributes with environmental governance and land use data, 

particularly in forestry and soil management. Valio, through Pohjolan Maito, represents a major 

national agrifood industry stakeholder driving innovation and sustainability in dairy production. 

These actors are essential for aligning local initiatives with national strategies and advancing 

systemic food system transformation. On national level 3 relevant stakeholders are identified. 

(Table 12).  
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Table 12: Key National Stakeholders Identified in the Finnish Pilot (Quadruple Helix 
Mapping) 

Name Function  Description 

National Research 
institute Finland 
(Luke) 
 

Research/Academia(Rese
arch institute) 

A leading national research body in 
sustainable use of natural resources, 
agriculture, and bioeconomy. Provides 
data, policy support, and innovation for 
food systems. 

Metsäkeskus (data 
on soil) 

Public authority A national public body promoting 
sustainable forest management and 
biodiversity. Also manages 
environmental data such as soil 
condition relevant to land use and 
agriculture. 

Pohjolan maito/ Valio 
 

Industry / Agrifood 
company 

One of Finland’s largest dairy 
cooperatives. Plays a major role in 
national food production, processing, 
and innovation within sustainable and 
circular food systems. 

 

4.2.2 Spain 

For the Spanish pilot overall 26 actors are listed. 22 are listed within local or regional level, 3 on 

national level and 1 on European level. 9 actors are listed with high relevance, 6 with medium 9 

with low relevance across all areas of operation. The following visual illustrates the mapped 

stakeholders in the Spanish pilot region according to their relevancy and level (Figure 15).  
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Figure 15: Overview of all mapped stakeholders in the Spanish pilot  

 

Local regional: 

 

Figure 16: Quadruple Helix group overview, Spanish pilot on local/ regional level  

Within the local and regional scope (24 actors) the main areas of operations are 

SMEs/Businesses/Industry/Farmers (59%), Civil society and NGOs (18%) and public authorities 

(23%) and research and academia (14%). The local stakeholder mapping for the Spanish pilot 

identifies a diverse set of actors across the Quadruple Helix, reflecting the strong institutional, 

civic, and business networks in Castilla y León. Public authorities such as the municipalities of 

Medina del Campo and Burgos play key roles in local policy and rural development. Civil society 

is strongly represented through farmers’ unions (e.g., ASAJA, UPA, COAG) and rural development 

23%

59%

18%
0%

Public authority SMEs/Businesses/Industry/Farmers

Civil Society Research/Academia
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networks like PRINCAL and RURALRED. The region also benefits from a well-established 

agrifood industry, including innovation clusters (VITARTIS) and traditional producers (e.g., 

Asociación de Artesanos Alimentarios CYL). Research support is provided by ITACYL, which 

leads agri-food innovation. Within the local/regional level 14 stakeholders in the Spanish pilot 

with high relevancy are listed (Table 13Error! Reference source not found.). 

Table 13: Key Local Stakeholders Identified in the Spanish Pilot (Quadruple Helix Mapping)  

Name Quadruple Helix group Description 

ITACYL Research / Academia Regional agri-food research institute in 
Castilla y León focused on innovation and 
sustainable development. 

AYUNTAMIENTO 
MEDINA DEL 
CAMPO 

Public Authority Local government of Medina del Campo, 
supporting rural and agri-food 
development initiatives. 

AYUNTAMIENTO 
DE BURGOS 

Public Authority Local authority of Burgos involved in 
territorial development, food policy, and 
urban-rural linkages. 

URCACYL Civil Society / Farmers’ 
Union 

Union of agricultural cooperatives in 
Castilla y León, promoting cooperative 
farming and innovation. 

ASAJA CASTILLA Y 
LEÓN 

Civil Society / Farmers’ 
Union 

Agrarian organisation representing 
farmers’ interests, focused on policy 
advocacy and rural development. 

COAG CYL Civil Society / Farmers’ 
Union 

Coordinadora de Organizaciones de 
Agricultores y Ganaderos; advocates for 
sustainable farming practices. 

UPA CYL Civil Society / Farmers’ 
Union 

Unión de Pequeños Agricultores; 
supports small farmers and sustainable 
agricultural models. 

UCCL Civil Society / Farmers’ 
Union 

Unión de Campesinos de Castilla y León; 
represents farmers at the local level in 
policy discussions. 

VITARTIS Industry / Agrifood Cluster Innovation cluster of food industry actors 
in Castilla y León, fostering R&I and 
competitiveness. 
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ASUCYL Industry Association of dairy companies in 
Castilla y León focused on supporting 
dairy value chains. 

ASOCIACION DE 
ARTESANOS 
ALIMIENTARIOS 
CYL 

SME / Civil Society Promotes traditional and artisanal food 
producers in the region. 

PRINCAL Civil Society / NGO Rural development network supporting 
LEADER initiatives and community-
based rural innovation. 

HUEBRA SME / Agrifood Business Local agrifood company engaged in 
traditional and sustainable food 
production. 

RURALRED Civil Society / Network A regional rural development network 
supporting stakeholder collaboration and 
rural policy implementation. 

 

National level:  

The national stakeholder mapping for the Spanish pilot highlights key actors involved in retail, 

agri-food cooperation, and research. ACES represents the major supermarket chains in Spain, 

influencing consumer behaviour and food supply chain sustainability. COFRUBI, a prominent 

cooperative, supports the production and distribution of fruits and vegetables, fostering rural 

development. CETECE plays a central role in food innovation, offering technical support and 

research expertise, particularly in cereal and bakery technologies. Together, these stakeholders 

contribute to shaping Spain’s food system at the national level through policy engagement, 

innovation, and market transformation (Table 14).  

Table 14: Key National and European Stakeholders Identified in the Spanish Pilot 
(Quadruple Helix Mapping) 

Name Quadruple Helix group Description 

ACES - ASOCIACION 
DE SUPERMERCADOS 

Industry / Retail Sector Represents major Spanish supermarket 
chains; plays a key role in shaping food 
retail practices, consumer access, and 
sustainability initiatives in supply chains. 

COFRUBI Industry / Agrifood 
Cooperative 

National-level agrifood cooperative 
involved in fruit and vegetable 
production, processing, and distribution, 
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promoting regional development and 
sustainable practices. 

CETECE Research / Innovation 
Center 

National research and innovation centre 
focused on cereal technology, food 
safety, and agri-food innovation; 
supports SMEs and industrial 
transformation. 

European Council for 
Rural Law 

EU Policy / Legal 
Expertise 

A European network of legal experts 
focused on rural law and agricultural 
policy. CEDR contributes to shaping legal 
frameworks for rural development and 
agri-food governance across the EU. 

 

4.2.3 Poland 

For the Polish pilot overall 16 actors are listed. 9 are listed within local or regional level, 7 on 

national level. 16 actors are listed with high relevance. The following visual illustrates the mapped 

stakeholders in the Polish pilot region according to their relevancy and level (Table 14).  

 

  

Figure 17: Overview of all mapped stakeholders in the Polish pilot  

Local regional: 
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Figure 18: Quadruple Helix group overview, Polish pilot on local/ regional level  

Within the local and regional scope (9 actors) the main areas of operations are 

SMEs/Businesses/Industry/Farmers (67%), Civil society and NGOs (22%), public authorities 

(11%). The local stakeholder mapping for the Polish pilot identifies a diverse set of actors across 

the Quadruple Helix, however particular focus is put on industry actors while research and 

academia is mapped only once. Public authorities s Marshal's Office of the Wielkopolska 

Province play key role in local policy and rural development, especially focusing on implementing 

agricultural and rural development policies. Civil society is strongly represented through local 

food clusters (Southern Wielkopolska Food Cluster) and grassroots rural development initiative 

promoting sustainable farming and community resilience (Juchnowo Rural Project). The region 

also benefits from a well-established agrifood industry, including unions and advisory 

organisations (e.g. Wielkopolska Chamber of Agriculture, Wielkopolska Agricultural Advisory 

Centre in Poznań). Research support is provided by Poznań University of Life Sciences, which 

acts as a strong research partner. Within the local/ regional level 9 stakeholders in the Polish 

pilot with high relevancy are listed (Table 15). 

Table 15: Key Local Stakeholders Identified in the Polish Pilot (Quadruple Helix Mapping)  

Name Quadruple Helix group Description 

Marshal's Office of the 
Wielkopolska Province 

Public Authority Regional authority responsible for 
implementing agricultural and rural 
development policies in the 
province. 

11%

67%

22%

Public authority SMEs/Businesses/Industry/Farmers Civil Society Research/Academia
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Wielkopolska Chamber of 
Agriculture 

Industry / Farmers’ 
Union 

Represents farmers’ interests in 
regional agricultural policy and 
promotes innovation in the agri-food 
sector. 

Wielkopolska Agricultural 
Advisory Centre in Poznań 

Industry / Public 
Support 

Provides knowledge transfer and 
training services to farmers and 
agribusinesses in the region. 

TOP FARMS Wielkopolska Industry / Agribusiness A leading agri-food company 
operating in sustainable crop and 
livestock production in 
Wielkopolska. 

Southern Wielkopolska 
Food Cluster 

Industry / SME Network A local food industry cluster 
supporting innovation, 
competitiveness, and regional 
branding. 

Juchnowo Rural Project Civil Society / NGO A grassroots rural development 
initiative promoting sustainable 
farming and community resilience. 

Agricultural Farm in 
Swadzim 

SME / Agribusiness A private farm engaged in 
sustainable agriculture practices and 
agri-food production. 

Poznań University of Life 
Sciences 

Research / Academia A key academic institution 
contributing to agricultural research, 
education, and innovation. 

The Association of the 
Gościnna Wielkopolska 
LAG 

Civil Society / LAG 
Network 

Local Action Group supporting rural 
development through EU LEADER 
programme and community 
engagement. 

 

National level:  

The national stakeholder mapping for the Polish pilot engages a diverse set of stakeholders 

across the Quadruple Helix model, encompassing government institutions, academic bodies, 

industry actors, and civil society organizations. This broad stakeholder landscape supports a 

comprehensive and participatory approach to innovation in agriculture and rural development. 

By involving policymakers, researchers, practitioners, and citizen-based organizations, the pilot 

ensures both top-down and bottom-up perspectives are integrated, enhancing the relevance 

and impact of proposed solutions in the national context. 
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Table 16: Key National and European Stakeholders Identified in the Polish Pilot (Quadruple 
Helix Mapping) 

Name Quadruple Helix group Description 

Ministry of Agriculture and 
Rural Development 

Public Authority Central governmental body 
responsible for shaping and 
implementing agricultural and 
rural development policies in 
Poland. 

Agency for Restructuring 
and Modernisation of 
Agriculture 

Public Authority State agency administering EU 
and national funds for rural 
development, supporting 
modernization and innovation in 
agriculture. 

Institute of Agricultural and 
Food Economics – National 
Research Institute 

Research / Academia Leading public research institute 
conducting economic analyses, 
policy studies, and research on 
agriculture, rural development, 
and food systems. 

Agricultural Advisory Centre 
in Brwinów 

Research / Academia Provides training and advisory 
services to farmers and rural 
stakeholders, facilitating 
knowledge transfer and policy 
implementation. 

Innovation Network in 
Agriculture and Rural Areas 
(SIR) 

Industry A collaborative platform that 
fosters innovation by connecting 
researchers, farmers, advisors, 
and businesses for knowledge 
exchange and co-creation. 

Polish Association of 
Sustainable Agriculture and 
Food 

Civil Society  NGO promoting sustainable 
farming practices, organic 
agriculture, and environmental 
awareness among producers and 
consumers. 

 

4.2.4 Italy 

For the Italian pilot overall 10 actors are listed. 8 are listed within local or regional level, 2 on 

national and European level. 7 actors are listed with high relevance. The following visual 
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illustrates the mapped stakeholders in the Italian pilot region according to their relevancy and 

level (Figure 19).  

 

Figure 19: Overview of all mapped stakeholders in the Italian pilot  

Local regional: 

 

Figure 20: Quadruple Helix group overview, Italian pilot on local/ regional level  

Within the local and regional scope (8 actors) the main areas of operations are 
SMEs/Businesses/Industry/Farmers (50%), Public Authorities (37%) and Civil society and NGOs 
(13%). The local stakeholder mapping for the Italian pilot engages a robust network of regional 
stakeholders spanning the Quadruple Helix model. This includes public authorities, innovation 
agencies, research farms, business associations, and collaborative clusters. Their involvement 
ensures a dynamic interface between policy, research, industry, and society, creating strong 
foundations for fostering agricultural innovation, sustainability, and regional development in 

37%

50%

13%

Public authority SMEs/Businesses/Industry/Farmers Civil Society Research/Academia
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Emilia-Romagna. Within the local/ regional level 5 stakeholders in the Italian pilot with high 
relevancy are listed (Table 17). 

Table 17: Key Local Stakeholders Identified in the Italian Pilot (Quadruple Helix Mapping)  

Name Quadruple Helix group Description 

Assessorato 
Regionale 
Agricoltura  e 
Rapporti UE 

Public Authority Regional government department 
responsible for agriculture and EU relations, 
including policy coordination and funding 
programs related to rural development and 
agri-food sectors. 

ART-ER emilia 
romagna 
attrattività 
ricerca e territorio 

Public Authority Consortium promoting innovation, research, 
and regional development by connecting 
universities, research centers, and 
businesses. 

Confagricoltura 
Emilia-Romagna 

SMEs/Businesses/Indus
try/Farmers 

Regional branch of the national farmers’ 
association, representing agricultural 
entrepreneurs and promoting innovation, 
sustainability, and competitiveness in 
agriculture. 

Unione degli 
Industriali 
Parmensi 

SMEs/Businesses/Indus
try/Farmers 

Association representing industrial 
enterprises in the Parma region, promoting 
economic development, innovation, and 
collaboration with other sectors. 

CLUST-ER  Civil society Collaborative innovation clusters that bring 
together research institutions, companies, 
and public entities to develop strategic 
sectors, including agri-food, sustainability, 
and energy. 

 

National level:  

At the national and European level, the Italian pilot engages strategic stakeholders that influence 

food safety governance and agri-food innovation. EFSA ensures science-based policy alignment 

at the EU level, while CLUSTER Agrifood Nazionale bridges research and industry efforts to drive 

systemic transformation in Italy’s agri-food sector. Together, these actors enhance the pilot’s 

capacity to align with broader European frameworks and national innovation strategies. 
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Table 18: Key National and European Stakeholders Identified in the Italian Pilot (Quadruple 
Helix Mapping) 

Name Quadruple Helix group Description 

EFSA (Europen) Public Authority An EU agency based in Parma, Italy, 
providing independent scientific advice on 
food-related risks to protect consumers, 
animals, and the environment across 
Europe. It plays a key role in shaping EU 
food safety policy and research agendas. 

CLUSTER agrifood 
nazionale (National) 

Civil society National Technological Cluster fostering 
innovation and collaboration in the agri-
food sector across Italy. It connects 
research centers, universities, enterprises, 
and institutions to strengthen Italy’s agri-
food competitiveness and sustainability. 

 

4.3.5 Greece 

For the Greek overall 16 actors are listed. 4 are listed within local or regional level, 12 on national 

and European level. 5 actors are listed with high relevance. The following visual illustrates the 

mapped stakeholders in the Greek pilot region according to their relevancy and level (Figure 21).  

 

Figure 21: Overview of all mapped stakeholders in the Italian pilot  
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Local and regional level: 

Within the local/ regional level 5 stakeholders in the Greek pilot with high relevancy are listed 

(Table 19). The Greek pilot draws on a network of local stakeholders across the Quadruple Helix 

model. These include innovative wineries and agri-businesses (Ktima Gerovasileiou, Ktima 

Karipidis, AGRIS), a community-led food cooperative (Bios Coop), and a prominent educational 

institution (American Farm School).  

Table 19: Key Local Stakeholders Identified in the Greek Pilot (Quadruple Helix Mapping)  

Name Quadruple Helix group Description 

Ktima 
Gerovasileiou 

Civil Society / Industry A consumer cooperative based in 
Thessaloniki that promotes ethical, local, 
and organic food systems while fostering 
community-driven sustainable food 
practices. 

Bios Coop SMEs/Businesses/Industry/F
armers 

A family-owned vineyard and winery in 
Thessaly focused on high-quality wine 
production, applying innovative agricultural 
techniques and environmentally conscious 
practices. 

Ktima 
Karipidis 

SMEs/Businesses/Industry/F
armers 

A private company specializing in 
agricultural research and innovation, 
offering integrated solutions in plant 
breeding, seed production, and precision 
agriculture in collaboration with research 
institutes. 

AGRIS  Civil Society  A consumer cooperative based in 
Thessaloniki that promotes ethical, local, 
and organic food systems while fostering 
community-driven sustainable food 
practices. 

American 
Farm School 

Research/Academia A nonprofit educational institution in 
Thessaloniki providing applied research, 
agricultural education, and rural 
development programs, with strong links to 
local communities and agri-food innovation. 

 

National level:  
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Figure 22: Quadruple Helix group overview, Greek pilot on national/ European level  

Within the national and European level scope (12 actors) the main areas of operations are 

SMEs/Businesses/Industry/Farmers (67%), Public Authorities (25%) and Civil society and NGOs 

(8%). The Greek pilot benefits from a broad network of national and European stakeholders 

across all dimensions of the Quadruple Helix. These include regulatory and research institutions 

(e.g., ELGO-DIMITRA, Food Safety Authority), rural development platforms (ΕΑΔ), and influential 

industry actors such as cooperatives, exporters, and regional business associations.  

Overview of national and European stakeholders in the Greek pilot:  

Table 20: Key National and European Stakeholders Identified in the Greek Pilot (Quadruple 
Helix Mapping) 

Name Quadruple Helix 
group 

Description 

Greek Food Safety 
Authority 

Public authority Regional farming cooperative supporting 
member farmers with access to markets, 
technical assistance, and collective 
representation for sustainable production 
and innovation. 

ELGO-DEMETRA Public authority Producer organization focused on the 
processing and marketing of quality 
agricultural products in Thessaly, promoting 
competitiveness and innovation. 

25%

67%

8%

Public authority SMEs/Businesses/Industry/Farmers

Civil Society Research/Academia
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Greek National 
Rural Network - ΕΑΔ 

Public authority National association promoting Greek 
exports, including agri-food products, by 
supporting businesses with market 
intelligence, policy advocacy, and 
international networking. 

Cooperative of 
Farmers Thessaly 

SMEs/Businesses/Ind
ustry/Farmers 

Regional business association representing 
a wide range of industries, supporting 
entrepreneurship, regional development, 
and business innovation in Thessaly. 

Agricultural 
Cooperative 
ΤΗESTO 

SMEs/Businesses/Ind
ustry/Farmers 

Regional industrial association fostering 
collaboration between industry, academia, 
and policymakers to support sustainable 
growth, competitiveness, and technological 
innovation in the agri-food and 
manufacturing sectors. 

Greek Exporters 
Association-SEVE 

SMEs/Businesses/Ind
ustry/Farmers 

Regional farming cooperative supporting 
member farmers with access to markets, 
technical assistance, and collective 
representation for sustainable production 
and innovation. 

Association of 
businesses & 
industries of 
Thessaly 

SMEs/Businesses/Ind
ustry/Farmers 

Producer organization focused on the 
processing and marketing of quality 
agricultural products in Thessaly, promoting 
competitiveness and innovation. 

Association of 
Industries of 
Thessaly and 
Central Greece 
(AITCG). 

SMEs/Businesses/Ind
ustry/Farmers 

National association promoting Greek 
exports, including agri-food products, by 
supporting businesses with market 
intelligence, policy advocacy, and 
international networking. 

Institute of 
Entrepreneurship 
Development (iED) 

SMEs/Businesses/Ind
ustry/Farmers 

Research and innovation organization 
supporting entrepreneurship, digital 
transformation, and sustainable 
development through EU-funded projects 
and stakeholder collaboration. 

AGRIS  SMEs/Businesses/Ind
ustry/Farmers 

Private research-driven agri-tech company 
offering innovation in plant genetics, seed 
production, and sustainable agricultural 
solutions. 
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DigiAgriFood SMEs/Businesses/Ind
ustry/Farmers 

European digital innovation hub focused on 
supporting the digital transformation of the 
agri-food sector through smart farming and 
technological integration. 

KEPKA Civil Society Greek NGO working to promote consumer 
rights, sustainable consumption, and civic 
engagement in food, health, and 
environmental issues. 
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5. Needs and challenges of QH stakeholders in 

supporting OI in the food ecosystems: cross-

country survey insights 

 

This section presents the results of the stakeholder survey, designed in five local languages 

(Polish, Italian, Greek, Finnish, and Spanish) and English, and conducted across pilot regions to 

gather insights from key QH stakeholders including farmers, industries, SMEs, academia, and 

civil society. The survey focused on stakeholder beliefs regarding open innovation within 

regional food ecosystems, identification of drivers and gaps crucial for the adoption of open 

innovation, and exploration of specific needs and challenges hindering the implementation of 

Quadruple Helix models and Responsible Research and Innovation principles. The data analysis 

was performed at both regional and cross-regional levels to provide a comprehensive 

understanding of stakeholder behaviours and awareness. Data was collected through the 

project network, Prolific platform, and support from a panel data company from 1 August to 6 

October 2025. A total of 296 eligible responses were collected, distributed across Quadruple 

Helix stakeholder groups as follows: 63 academic/researchers, 36 civil society/NGOs, 135 

industry representatives (farmers and SMEs), and 62 public authorities.  

The analytical procedures encompassed descriptive statistics and one-way analysis of variance 

(ANOVA) to ascertain group-level differences across core constructs. Where significant 

differences emerged, Tukey’s Honest Significant Difference (HSD) post-hoc tests were 

implemented to delineate pairwise group contrasts, (Henson, 2015)19. The achieved sample size 

provided 95% statistical power to detect effects as small as 0.2, ensuring the combined 

descriptive and inferential methodology furnishes robust insights into stakeholder-specific 

perceptions and systemic priorities. 

 

 

 

 
19 Henson R.N. (2015) Analysis of Variance (ANOVA). In: Arthur W. Toga, editor. Brain Mapping: An 
Encyclopedic Reference, vol. 1, pp. 477-481. Academic Press: Elsevier 
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5.1 Stakeholder beliefs regarding OI within the regional food 

ecosystems 

 

This section delineates key behavioural dimensions relevant to open innovation (OI) across QH 

stakeholder groups within the context of regional food system transformation. The quantitative 

evidence from survey responses addresses familiarity with OI concepts, belief in their 

transformative potential, and collaboration levels. The respondents assessed their familiarity 

with open innovation and its transformative potential using a 5-point Likert scale (1 = Not at all 

familiar; 5 = Expert level/Very much believe). The statistical analyses verified significant 

differences across QH groups for both familiarity and belief indicators (Table 21). 

Table 21: One-Way ANOVA results for QH stakeholder familiarity and belief in OI  

Variable F-statistic p-value 

Familiarity with open 
innovation 

6.97 0.000151 

Belief in transformative 
potential 

4.84 0.0029 

 

A one-way ANOVA followed by a Tukey HSD post-hoc testing revealed that the Civil Society/NGO 

cohort reported significantly lower belief in the transformative capacity of open innovation 

relative to academic respondents (mean difference approximately 0.8 points) (Annex B, Table 

B1-A2). This denotes a structural confidence disparity potentially impeding inclusive innovation 

processes (Figure 233). 
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Figure 23: Distribution of responses for familiarity with open innovation and belief in transformative 
potential by QH stakeholder groups (ratings are on a 1–5 Likert scale (1 = “Not at all”, 5 = “Very much).  

While all stakeholder groups generally endorse the role of open innovation in food system 

transformation, scepticism persists more notably among civil society actors (Table 22). This 

finding signals the imperative to bolster trust, enhance transparency, and develop supportive 

structures geared towards civil society engagement. The uneven access and participation 

observed necessitate targeted capacity-building, transparent communication strategies, and 

dedicated funding mechanisms to augment inclusion within multi-actor platforms. Embedding 

participatory instruments, such as community-led laboratories and peer-learning exchanges, in 

ensuing project phases may cultivate ownership, foster trust, and fortify stakeholder 

engagement. Moreover, ongoing monitoring of belief and collaboration metrics is essential to 

evaluate intervention efficacy and refine adaptive stakeholder strategies. 

Table 22: Mean scores for Open Innovation variables by QH groups (1–5 scale, 1 = Not at all, 
5 = Very much) 

Variable 
Overall 
Mean 

Academic/ 
Researcher 

 Civil 
Society/ 
NGO 

Industry 
(Farmers + 
SMEs) 

Public 
Authorities 

Familiarity with 
open innovation 

3.10 3.52 2.83 2.88 3.32 

Belief in 
transformative 
potential 

3.46 3.90 3.61 3.15 3.60 

0

1

2

3

4
Overall Mean

Academic/ Researcher

 Civil Society/ NGO
Industry (Farmers +

SMEs)

Public Authorities

Familiarity with open innovation Belief in transformative potential
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To exemplify regional variations in stakeholder awareness and perceptions of open innovation, 

we analysed reported mean scores across the pilot countries Spain, Poland, Italy, Greece, and 

Finland (Table 23). Finland and Italy exhibit the highest mean familiarity and belief levels, 

whereas Poland and Greece report comparatively lower scores. These disparities likely mirror 

varying exposure to OI practices, institutional readiness, and policy contexts. 

Table 23: Mean scores for Open Innovation variables by pilot countries (1–5 scale, 1 = Not 
at all, 5 = Very much) 

Pilot regions Familiarity with OI  
Belief in Transformative 
Potential  

Spain 3.11 3.46 

Poland 2.90 3.38 

Italy 3.16 3.48 

Greece 2.90 3.34 

Finland 3.49 3.66 

 

5.2 Potential drivers for open innovation adoption 

 

To address the objective of identifying key drivers facilitating open innovation (OI) and Quadruple 

Helix (QH) collaboration within regional food ecosystems, respondents were asked to evaluate 

the importance of seven potential drivers using a 5-point Likert scale (1 = Not at all important; 5 

= Very important). These drivers encompass communicative, financial, regulatory, and relational 

enablers such as shared vision, dedicated funding, legal clarity, and trust-building. 

A one-way analysis of variance (ANOVA) was conducted with stakeholder group 

(Academic/Researchers, Civil Society/NGOs, Industry, and Public Authorities) as the 

independent variable to test whether perceptions of the importance of these drivers 

significantly differed across QH actors (Table 24). 

Table 24: One-Way ANOVA results for perceived importance of OI by QH stakeholder 
Group 

Driver Description F-statistic p-value 

Clearer communication 
platforms 

1.62615 0.183395 
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Shared vision and priorities 5.37641 0.00129 

Funding for collaborative 
projects 

0.60731 0.610726 

Legal frameworks for data/IP 1.45642 0.226605 

Capacity building/training 1.91371 0.127422 

Support from local/EU policy 1.39071 0.245748 

Trust-building and 
networking 

0.82666 0.480056 

 

One-way ANOVA results indicated statistically significant differences for the driver 'Shared 

Vision and Priorities' (F = 5.38, p = 0.001), while other drivers did not reach significance. Post-hoc 

Tukey HSD tests revealed that academic stakeholders rated the importance of shared vision 

significantly higher than both civil society (p = 0.002) and industry actors (p = 0.011) (Annex B, 

Table B3). These findings underscore epistemic and strategic misalignments between 

knowledge institutions and operational stakeholders, which must be addressed to enable 

effective cross-sector collaboration and food system transformation. The distribution of 

responses for 'Shared Vision and Priorities' by QH stakeholder group is illustrated in Figure 3, with 

ratings on a 1–5 Likert scale (1 = Not at all, 5 = Very much).  

 

 

Figure 24: Distribution of responses for Shared Vision and Priorities by Quadruple Helix stakeholder 
group (Ratings are on a 1–5 Likert scale (1 = “Not at all”, 5 = “Very much).  
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All stakeholder groups rated shared vision and priorities as highly important (median = 4.2), with 

academia demonstrating a slightly higher central tendency and reduced dispersion relative to 

other groups (Table 25). This pattern suggests that a clearly articulated and collectively owned 

vision constitutes a foundational prerequisite for successful open innovation, particularly 

emphasized by academic participants. 

Table 25: Mean scores for drivers for open innovation adoption by QH groups  

Driver 
Overall 
Mean 

Academic/ 
Researcher 

 Civil 
Society/ 
NGO 

Industry 
(Farmers + 
SMEs) 

Public 
Authorities 

Clearer 
communication 
platforms 

3.43 3.65 3.33 3.35 3.44 

Shared vision and 
priorities 

3.68 4.02 3.83 3.61 3.39 

Funding for 
collaborative 
projects 

3.84 3.84 4.03 3.79 3.85 

Legal frameworks 
for data/IP 

3.57 3.60 3.33 3.53 3.76 

Capacity 
building/training 

3.63 3.63 3.56 3.54 3.87 

Support from 
local/EU policy 

3.83 3.84 4.06 3.74 3.87 

Trust-building and 
networking 

3.55 3.63 3.72 3.47 3.52 

 

Across the full sample, the most prominent drivers identified include Funding for Collaborative 

Projects (mean = 3.84), Support from Local/EU Policy (mean = 3.83), and Shared Vision and 

Priorities (mean = 3.68). These results highlight the critical role of financial support, enabling 

policy conditions, and aligned strategic goals in fostering effective open innovation and 

sustained multi-stakeholder collaboration within regional food systems. 

Complementing the cross-country -level analysis, country-level perceptions were examined 

across five pilot nations, Spain, Poland, Italy, Greece, and Finland, with mean scores presented 

in Table 26. Finland and Italy reported the highest average familiarity and belief in OI, whereas 

Poland and Greece exhibited comparatively lower scores. These findings indicate moderate 
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variation across national contexts, potentially reflecting differing levels of institutional 

readiness, exposure to OI practices, or policy coherence. 

Table 26: Mean scores for drivers for open innovation adoption by pilot countries (1 –5 
scale, 1 = Not at all, 5 = Very much) 

Countr
y 

Communicati
on 

Share
d 
Vision 

Fundin
g 

Legal 
Framework
s 

Capacit
y 
Buildin
g 

EU/Loc
al Policy 

Trust & 
Networkin
g 

Spain 3.25 3.46 3.76 3.56 3.51 3.94 3.56 

Poland 3.48 3.59 3.93 3.64 3.69 3.74 3.64 

Italy 3.30 3.65 3.78 3.65 3.68 3.63 3.46 

Greece 3.58 3.85 3.93 3.42 3.76 3.88 3.46 

Finlan
d 

3.57 3.89 3.83 3.58 3.51 3.96 3.64 

 
Collectively, these insights suggest that structural supports, notably funding mechanisms, 

policy alignment, and shared strategic direction, are consistently viewed as key enablers of QH 

collaboration. While minor national differences exist, these drivers remain persistent and 

influential in shaping inclusive and sustained innovation processes within regional food 

systems. 

5.3 Needs and challenges which hinder the implementation of QH 

models and RRI principles 

 

To address objective of exploring the specific needs and challenges that hinder the 

implementation of QH models and RRI principles, we examined nine potential collaboration 

barriers. Using one-way ANOVA, we tested whether perceptions of these barriers differ 

significantly across stakeholder groups, again distinguishing between  Academic/Researcher, 

Civil Society/NGO,  Industry and Public Authorities (N = 296) at cross country level (Table 27). 

Table 27: One-Way ANOVA results for implementation barriers by QH stakeholder groups  

Barrier Description F-statistic p-value 

Conflicting goals and 
priorities among sectors 

2.27850 0.07966 
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Different timeframes 2.26205 0.08138 

Lack of clarity regarding 
roles and responsibilities 

0.14504 0.93280 

Power imbalances between 
stakeholders 

4.13930 0.06786 

Misalignment of values and 
organizational cultures 

0.14089 0.93543 

Limited incentives for 
sustained collaboration 

1.23528 0.29709 

Bureaucratic or 
administrative hurdles 

0.94349 0.41995 

Lack of shared 
understanding or language 
across sectors 

1.31886 0.26838 

Uncertainty about ownership 
and use of shared knowledge 
or outputs 

1.33845 0.26203 

 

Among the barriers analysed, only power imbalances between stakeholders showed a 

statistically significant difference (F(3, 292) = 4.14, p = .007, η² = .04). Post-hoc Tukey HSD tests 

revealed that Civil Society/NGO actors perceive power imbalances as a significantly greater 

barrier (M = 3.89) compared to Academic/Researchers (M = 3.21; p ≈ .005) and Industry 

representatives (M = 3.31; p ≈ .010). Although Civil Society/NGOs scored power imbalances higher 

than Public Authorities (M = 3.40), this difference was not statistically significant at the .05 level 

(p ≈ .086) (Figure 25). 
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Figure 25: Distribution of responses for Q4 – Power imbalances between stakeholders by 
Quadruple Helix stakeholder group (Ratings are on a 1–5 Likert scale (1 = “Not at all”, 5 = “Very much).  

No other barriers exhibited statistically significant differences between stakeholder groups, 

suggesting that perceptions of structural and organizational challenges, including conflicting 

goals, varying timeframes, bureaucratic hurdles, and limited incentives, are broadly shared 

within the Quadruple Helix ecosystem. 

Descriptive statistics (Figure 26) indicate that all barriers were rated between “moderately” and 

“strongly” hindering, with overall means ranging from approximately 3.19 to 3.74 on a 1–5 Likert 

scale. Notably, bureaucratic or administrative hurdles, limited incentives for sustained 

collaboration, and conflicting sectoral goals emerged as the most prominent barriers across 

stakeholder groups. 

Figure 26: Mean scores for implementation barriers by QH stakeholder group (1 –5 scale, 1 
= Not at all, 5 = Very much) 

Barrier 
Overall 
Mean 

Academic/ 
Researcher 

 Civil 
Society/ 
NGO 

Industry 
(Farmers + 
SMEs) 

Public 
Authorities 

Conflicting goals and 
priorities among 
sectors 

3.63 3.37 3.61 3.75 3.66 

Different timeframes 3.25 3.44 3.47 3.17 3.11 

Lack of clarity about 
roles/responsibilities 

3.38 3.38 3.42 3.39 3.31 
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Power imbalances 
between 
stakeholders 

3.38 3.21 3.89 3.31 3.40 

Misalignment of 
values and 
organizational 
cultures 

3.35 3.40 3.39 3.34 3.29 

Limited incentives for 
sustained 
collaboration 

3.69 3.65 3.50 3.80 3.61 

Bureaucratic or 
administrative 
hurdles 

3.74 3.68 4.00 3.67 3.77 

Lack of shared 
understanding or 
language 

3.19 3.41 3.11 3.13 3.13 

Uncertainty about 
ownership/use of 
shared outputs 

3.27 3.41 3.11 3.19 3.42 

A country-level analysis (Table 28) confirms this pattern, with Spain and Poland reporting the 

highest ratings for bureaucratic hurdles, Finland reporting the highest mean for limited 

incentives, and Greece exhibiting the highest scores for conflicting goals. These consistent 

findings highlight persistent structural and organizational challenges constraining inclusive 

collaboration across national contexts. 

Table 28: Mean scores for implementation barriers by pilot countries (1 –5 scale, 1 = Not at 
all, 5 = Very much) 

Barrier Spain Poland Italy Greece Finland 

Conflicting goals and 
priorities among 
sectors 

3.68 3.68 3.66 3.72 3.70 

Different timeframes 3.43 3.42 3.45 3.31 3.18 

Lack of clarity about 
roles/responsibilities 

3.48 3.51 3.58 3.27 3.43 

Power imbalances 
between stakeholders 

3.39 3.63 3.65 3.26 3.37 
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Misalignment of 
values and 
organizational 
cultures 

3.46 3.39 3.47 3.52 3.39 

Limited incentives for 
sustained 
collaboration 

3.66 3.79 3.66 3.63 3.98 

Bureaucratic or 
administrative hurdles 

3.92 3.98 3.81 3.95 3.74 

Lack of shared 
understanding or 
language 

3.27 3.38 3.20 3.38 3.33 

Uncertainty about 
ownership/use of 
shared outputs 

3.31 3.52 3.43 3.55 3.49 

 

These results underscore the necessity to address power asymmetries, particularly as 

experienced by Civil Society actors, and to streamline bureaucratic procedures, foster 

alignment of priorities, and strengthen long-term incentives. Such strategic actions are pivotal 

to enabling equitable QH collaboration and the effective implementation of RRI principles in 

regional food system innovation. 

5.4 Key survey findings and actionable policy recommendations 

 

The survey (n=296) across five pilot regions reveals statistically significant QH divergences that 

demand targeted interventions. Civil society demonstrates the lowest open innovation 

familiarity (M=2.83 vs overall M=3.10) and belief in its transformative potential (M=3.61 vs 

academia M=3.90; F=4.84, p=0.0029), alongside perceiving power imbalances as the strongest 

barrier (M=3.89 vs academia M=3.21, p=0.005; industry M=3.31, p=0.010; F=4.14, p=0.007). 

Academia, conversely, prioritizes shared vision significantly higher than industry (M=3.61, 

p=0.011) and civil society (p=0.002; F=5.38, p=0.001), the sole driver exhibiting group divergence. 

Bureaucratic hurdles (M=3.74) and limited incentives (M=3.69) constrain all groups uniformly, 

with 95% power to detect effects ≥0.2. 

These results point to a twofold challenge for inclusive open innovation. First, they reveal 

differentiated access and engagement, with civil society positioned at the margins of open 
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innovation processes despite being one of a key actor within QH framework. Second, they 

highlight cognitive and structural misalignments across sectors, as academic actors and 

operational stakeholders (industry, public authorities, civil society) diverge in how they 

understand, value, and operationalize shared vision, power relations, and collaboration 

conditions. While these gaps are substantial, they appear tractable and can be addressed 

through carefully designed interventions. 

Policy and project responses should therefore prioritize onboarding and capacity-building 

programs tailored to civil society actors to demystify open innovation and support meaningful 

participation. Simultaneously, cross-sectoral vision workshops can create structured spaces 

where academic and non-academic actors jointly formulate strategic goals, reducing epistemic 

distance and aligning expectations. Addressing power asymmetries requires embedding 

participatory governance arrangements, including rotating leadership roles, transparent 

decision-making rules, and clear accountability mechanisms that prevent dominance by any 

single group. Finally, simplification of bureaucratic procedures and adaptive incentive schemes 

rewarding sustained collaboration, rather than technical outputs alone, are essential for 

lowering structural barriers universally identified across groups (bureaucracy M=3.74; incentives 

M=3.69). 

Embedding transparent, participatory governance mechanisms and establishing continuous 

monitoring through stakeholder engagement platforms will be essential to realizing the 

inclusive, systemic transformation envisioned under Horizon Europe and aligned with 

Responsible Research and Innovation principles. 

  



    

 

124 

 

6. Conclusion 

 

The following section provides a final overview of the combined results of D1.2. This section aims 

to give a high-level overview of the deliverables results across pilot regions and broader EU-level 

trends. The deliverable presents a business focused analysis of enablers and barriers of regional 

food system transformation (literature review and interviews insights). Additionally, it presents 

a value chain and quadruple helix stakeholder mapping (stakeholder mapping exercise) and key 

stakeholder needs analysis (survey results) towards fostering a food system approach.  

The key takeaways for the business focused analysis of enablers and barriers of regional food 

system transformation and stakeholder needs analysis towards fostering a food system 

approach are:  

• The literature review as well as the results of the QH stakeholder interviews highlight the 

challenge of regulatory misalignments and complexity in the food sector. QH 

stakeholders particularly highlight political rigidity and misaligned timelines as major 

barrier for business operations (especially for SMEs). Regulatory gaps between EU, 

national and regional level are highlighted, making compliance for single actors 

challenging. In the analysed literature inconsistencies of policies that can hinder smaller 

businesses in benefiting from them were reputedly mentioned. Bureaucratic and 

administrative hurdles were perceived as rather high by QH stakeholders.  The interview 

insights highlight this challenge, especially for SMEs with limited resources.  

• Funding opportunities, especially through EU-level grant programmes as well as 

through national programs were highlighted as beneficial in the system transition. 

Public-private funding and investment was highlighted as key enabler by QH 

stakeholders (in literature, survey and interviews). However, limited access to funds, 

high costs and lack of resources to apply and receive funding remain barriers, especially 

for SMEs. Misaligned funding and operational timelines can hinder efficient funding. 

Also, the uncertainty about ownership and use of shared outputs was perceived as 

relatively important by QH stakeholders, aligning with insights from the interviews and 

survey results, highlighting the need for high TRL, shared data use and open access as 

incentive for collaboration. 

• Community initiatives, stakeholder engagement and knowledge sharing and 

dissemination are highlighted as key enablers across analysed literature and QH 

stakeholder interview results. Misalignment of values and organizational cultures as well 
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as limited incentives for sustained collaboration were perceived as relatively high 

barriers in establishing long-lasting and effective collaborations. The survey insights 

further underscore power imbalances in multi-actor settings as a critical obstacle. 

Together these findings stress the need for and importance of effective and balanced 

partnerships to drive food system transformation.  

• Workforce and skill gaps pose a challenge across the pilot regions and are highlighted 

in the analysed literature as well as by the QH stakeholder interview insights.  Increased 

cross-disciplinary training initiatives and educational programs (technological, 

scientific and practical) are needed to support the food system transition.  

• Limited access and slow adoption of innovative technologies pose a challenge. A 

resistance to change, paired with economic and geopolitical influences as well as a lack 

in innovative infrastructure is consistently highlighted by QH stakeholders in interviews 

and supported by the analysed literature. A resistance in willingness to pay for 

sustainable food alternatives was identified as one of major barriers. Despite rising 

awareness, widespread adoption of sustainable options remains limited across most 

pilot regions. 
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7. Integration of RRI Principles in D1.2 

 

The VISION4FOOD project centers on the societal and open science dimensions of innovation in 

food systems. All project tasks are aligned with the Responsible Research and Innovation (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. Task 

1.2 and T1.3, under which the present deliverable is developed, supports the integration of all six 

RRI pillars into the VISION4FOOD project. By its very nature, it serves as the foundation for the 

integration of RRI principles across all other project tasks. The present deliverable has itself 

been guided by the RRI principles, ensuring that the analytical process reflects the same values 

recommended for regional ecosystems. Specifically:  

• Public Engagement: Stakeholder engagement was embedded at all stages. In Task 1.2, 

semi-structured interviews were conducted in all pilot regions and at the EU level with 

representatives from all QH domains. In Task 1.3, tailored surveys ensured farmers, 

SMEs, policy actors, academia, and citizens directly informed results. This participatory 

approach validated and contextualized findings generated from literature and policy 

review.  

• Ethics: Ethical principles guided both content and process. A clear privacy policy was 

communicated to all participants during interviews and surveys, with strict 

anonymization and pseudonymization protocols enforced to protect identities. 

Interview consent forms were aligned with the Data Management Plan (DMP) templates 

approved by the project's Ethics Advisor (EA), and survey consent procedures were 

reviewed and cleared by the EA.  Ethical reflection extended to analytical framing, 

ensuring social, environmental, and economic trade-offs, such as affordability and 

equity in food transitions, were transparently addressed in the reporting.   

• Gender Equality: While gender-disaggregated data were a primary focus of T1.3, gender-

sensitive variables were incorporated into the survey, allowing us to identify patterns of 

inclusion and exclusion in open innovation. This attention supports the RRI goal of 

highlighting structural inequalities within regional food systems and contributes to more 

equitable governance frameworks in WP2.  

• Open Access: Deliverable 1.2 is produced as a public, open-access document, 

accessible to policymakers, practitioners, and citizens. All methodological details 

(survey instrument, interview guidelines, protocols, and coding frames) are 
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transparently documented, ensuring reproducibility and enabling further use of the 

findings by the broader community.  

• Science Education: The deliverable provides detailed insights into beliefs, behaviours, 

and needs related to OI and Responsible Research Innovation (RRI) across the QH groups 

and is designed to enhance the skills and understanding of the project partners regarding 

RRI application.   

• Governance: A reflexive and collaborative approach was adopted involving iterative 

development stages.   

Specific KPIs were used to monitor the integration of RRI principles in the present deliverable 

(Table 29).  

Table 29: KPIs used to monitor the RRI integration in D1.2 

KPI Code  Description  

MP-1  Intersectional variables considered  

MP-2  Vulnerable populations and gender considered  

DGA-1  Intersectional variables added to the survey/interviews  

DGA-2  Gender disaggregated data of the respondents  

SE-1  
Identification of actors/stakeholders who should be informed about the 

results/outcomes of the project  

SE-2  Diversity of invited stakeholders in terms of sector, demographics and geography  

CD-2  Number of outputs shared via open access channels  

DME-2  Privacy policy included when gathering personal data  

DME-3  Enforcement of anonymization/pseudonymization protocols  

In sum, the methodology and outputs of this deliverable (D1.2) 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: QH Stakeholder interviews  

Annex A.1: Semi structured interview guideline: Academia 

 

 

Annex A.2: Semi structured interview guideline: Civil Society  

  

 

Semi-Structured Interview Guide for Task 1.2  

Business-Focused Analysis of R&I Enablers and Barriers 

 

Academia 

Section 1: Introduction & Context 

● Introduce yourself 
● Briefly introduce the interview timeframe ( The interview will last approximately 60 

minutes). 

● Assure confidentiality and ask for permission to record/note the discussion. 

● State the wide-angle purpose of the interview (no details) 
● Establish the context (project, timeframe, etc.) 
● Set expectations (explorative, no wrong answers, etc.) 
● Mention that the interview will be recorded but only used for project purposes and 

anonymized 
●  Consent form to be signed 

Section 2: Background 

1. Please shortly introduce yourself and what you do. 

2. What role does your institution play in supporting innovation or sustainability in the agri-
food domain? 

3. Could you describe your current research/practice focus and how it connects to food 
systems? 

4. Could you please describe your current research/practice focus and how it connects to 
innovation in food systems, if any? 

Section 3: Political Landscape 

3. What regulatory or policy-related aspects have you observed that foster the translation 
of academic research into practice?  

4. What regulatory or policy-related challenges have you observed that limit the translation 
of academic research into practice? 

Semi-Structured Interview Guide for Task 1.2: Business-Focused Analysis of R&I Enablers and 
Barriers 

Civil Society 

Section 1: Introduction & Context 

● Introduce yourself 
● Briefly introduce the interview timeframe ( The interview will last approximately 60 

minutes). 

● Assure confidentiality and ask for permission to record/note the discussion. 

● State the wide-angle purpose of the interview (no details) 
● Establish the context (project, timeframe, etc.) 
● Set expectations (explorative, no wrong answers, etc.) 
● Mention that the interview will be recorded but only used for project purposes and 

anonymized 
●  Consent form to be signed 

 

Section 2: Background 

1. Please shortly introduce yourself and what you do. 

2. Could you describe your role? 

3. Could you please describe any mission and activities you might have been involved in the 
food domain? 

4. How would you say you support any transition in the food system? 

5. Could you please describe if any of these activities might support aspects related to 
innovation in the food system? 

Section 3: Political Dimension 

3. Could you please describe the processes related to participating in decision-making or 
innovation processes? 

4. (How accessible are public or EU programs for your work/type of organization?) 

Section 3: Economic Dimension 

5. How would you say the existing initiatives align with the food related activities you 
currently engage with? 

6. What are the main funding or structural opportunities to expand your work? 

7. What are the main funding or structural barriers to expanding your work? 

 

Section 4: Social Dimension 

7. How do you think communities or consumers influence innovation or sustainability 
initiatives? 

8. Which stakeholder group do you collaborate with the most? 
(Please select the group you most frequently engage with):(Academia/-Industry / Private 
Sector-/-Policy-makers / Public Authorities/- Civil Society / NGOs, etc) 

9. Could you briefly describe the nature of this collaboration? 

8.1. What makes this collaboration effective or challenging? 

 

Section 5: Technological Dimension 

9. What types of relevant data or research to support your advocacy or community 
programs do you currently access/engage? 

10. What are the knowledge-sharing opportunities between sectors? 

11. What are the knowledge-sharing challenges between sectors? 

Section 6: Future Outlook 

11. Which areas (PEST) need the most support to foster innovation in your field? 
12. What types of partnerships or ecosystems (e.g., clusters, living labs, quadruple helix) 

have been most beneficial to you? 

13. Looking ahead, what do you see as the biggest opportunities for transforming the food 
system? 

Closing 

● Is there anything you’d like to add or emphasize? 

3. Please name/describe policies or funding mechanisms that have effectively supported 
your work on research uptake or applied innovation? 

Section 4: Economic Dimension 

5. What are the main benefits in collaborating with industry or public authorities? 

6. What are the main limitations in collaborating with industry or public authorities? 

7. Could you please describe any challenges in securing long-term funding for applied or 
interdisciplinary research? 

Section 5: Social Dimension 

 

7. How equipped are graduates and early-stage researchers in developing real-world 
innovation? 

8. How equipped are graduates and early-stage researchers in tackling real-world 
innovation challenges? 

9. Which stakeholder group would you say you collaborate with the most? 
(Academia/-Industry / Private Sector-/-Policy-makers / Public Authorities/- Civil Society 
/ NGOs, etc) 

8.1. Could you briefly describe the nature of this collaboration? 
8.2. Could you please describe key aspects of this collaboration (assets, 

challenges, etc.)  
Section 6: Technological Dimension 

9. What mechanisms (e.g. TTOs, spin-offs, joint labs) are in place to facilitate research 
transfer? 

10. How would you describe them? 
11. What are the key positive aspects to accessing or sharing datasets or  results with non-

academic stakeholders? 

12. What are the key barriers/not so positive to accessing or sharing datasets or  results with 
non-academic stakeholders? 

Section 7: Future Outlook 

13. Which areas (PEST) need the most support to foster innovation in your field? 
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Annex A.3: Semi structured interview guideline: Industry 

   

Annex A.4: Semi structured interview guideline: Industry 

Semi-Structured Interview Guide for Task 1.2: Business-Focused Analysis of R&I Enablers and 
Barriers 

 Industry / SMEs 

Section 1: Introduction & Context 

● Introduce yourself 
● Briefly introduce the interview timeframe ( The interview will last approximately 60 

minutes). 

● Assure confidentiality and ask for permission to record/note the discussion. 

● State the wide-angle purpose of the interview (no details) 
● Establish the context (project, timeframe, etc.) 
● Set expectations (explorative, no wrong answers, etc.) 
● Mention that the interview will be recorded but only used for project purposes and 

anonymized 
●  Consent form to be signed 

Section 2: Background 

1. Please shortly introduce yourself and what you do. 

2. Could you please tell us about your role and the focus of your company in the food sector? 

3. How is your company involved in innovation, sustainability, or R&D? 

Section 3: Political Dimension 

3. Which are  the policy frameworks that might support innovation efforts? 

4. Which regulations or standards create barriers for innovation in your operations? 

Section 4: Economic Dimension 

5. What financial or market-related factors facilitate innovation in your company? 

6. What financial or market-related factors might hinder  innovation in your company? 

7. Have you participated in public funding programs? If yes, what has your experience been? 

Section 5: Social Dimension  

7. Is it difficult to recruit or retain employees with innovation-relevant skills? 

7. Which stakeholder group do you collaborate with the most? 
(Academia/-Industry / Private Sector-/-Policy-makers / Public Authorities/- Civil Society 
/ NGOs, etc) 

Could you briefly describe the nature of this collaboration? 
Could you please describe key aspects of this collaboration (assets, challenges, etc.)  

Section 6: Technological Dimension 

9. With what technological advances you engage most (e.g., infrastructure, digital tools)? In 
which ways? 

10. Could you also please describe any technological constraints  (e.g., infrastructure, digital 
tools)? 

11. How open is your company to adopting new technologies or sustainable practices? 

Section 7: Future Outlook 

11. Which areas (PEST) need the most support to foster innovation in your field? 
12. What types of partnerships or ecosystems (e.g., clusters, living labs, quadruple helix) 

have been most beneficial to you? 

13. Looking ahead, what do you see as the biggest opportunities for transforming the food 
system? 

 

Closing 

● Is there anything you’d like to add or emphasize? 

● Would you be open to a follow-up conversation or to participate in a stakeholder 
workshop? 

● Briefly introduce the purpose of the project: Focusing on Business-Focused Analysis of 

Enablers and Barriers of Regional Food System Transformation. The aim of this task is to 

deepen our understanding of the challenges and opportunities that might influence effective 

research and innovation (R&I) processes within the food business environment.  

Semi-Structured Interview Guide for Task 1.2 & Task 1.1: Business-Focused Analysis of R&I 
Enablers and Barriers 

 Public Authorities  

Section 1: Introduction & Context 

● Introduce yourself 
● Briefly introduce the interview timeframe ( The interview will last approximately 60 

minutes). 

● Assure confidentiality and ask for permission to record/note the discussion. 

● State the wide-angle purpose of the interview (no details) 
● Establish the context (project, timeframe, etc.) 
● Set expectations (explorative, no wrong answers, etc.) 
● Mention that the interview will be recorded but only used for project purposes and 

anonymized 
●  Consent form to be signed 

 

Section 2: Background 

1. Please shortly introduce yourself and what you do. 

2. Could you describe your role? 

3. Could you please describe any mission and activities you might have been involved in the 
food domain? 

4. How would you say you support any transition in the food system? 

5. Could you please describe if any of these activities might support aspects related to 
innovation in the food system? 

 

Section 3: Political Dimension  

3. What are the most significant regulatory or policy-related opportunities you observe in 
fostering food system innovation in your region? 

4. What are the most significant regulatory or policy-related challenges you observe in 
fostering food system innovation in your region? 

3. What are the gaps or overlaps in national/EU-level regulations that support the progress?  
(also for Task 1.1) 

4. What are the aspects that might hinder it? Do any of them reflect regional specificities? 
(also for Task 1.1) 

5. How effective are existing policy instruments (e.g. Green Deal, Farm-to-Fork, CAP) in 
advancing sustainable innovation? 

6. How do you feel that these policy instruments promote food system integration and 
collaboration in your region? (Task 1.1) 

7. What role does your institution play in aligning local/regional priorities with EU 
frameworks? 

 

Section 4: Economic Dimension  

7. From your perspective, what are the key economic assets that foster innovation in the 
food system (e.g., funding, investment incentives, procurement rules) in your region? 

8. From your perspective, what are the key economic barriers that limit innovation in the 
food system (e.g., funding, investment incentives, procurement rules) in your region? 

9. How accessible and effective are current public funding mechanisms for supporting 
innovation and collaboration across sectors? 

10. Are there specific fiscal tools or incentives that you believe could better support 
sustainable food transitions? 

11. How do you feel that your region lacks access to financial instruments for supporting 
food system development? (Task 1.1) 

 

Section 5: Social Dimension  

10. From your perspective, what are the key workforce assets that foster innovation in the 
food system  (e.g., technologies, ‘innovators’, local ambassadors, innovation-readiness in 
the public sector, etc)? 

11. From your perspective, what are the key workforce challenges that limit innovation in the 
food system  (e.g., skill gaps, innovation-readiness in the public sector, social inequity 
and inclusion)? 

12. Which stakeholder group do you collaborate with the most? 
(Academia/-Industry / Private Sector-/-Policy-makers / Public Authorities/- Civil Society 
/ NGOs, etc) 

12.1. Could you briefly describe the nature of this collaboration? 
12.2. What makes this collaboration effective or challenging? 

13.  How do you feel that demographic changes constitute a challenge or an opportunity for food 
systems in your region? (Task 1.1)  

Section 6: Technological Dimension  

13. How does your institution support technological advancement (e.g., infrastructure, 
digital tools, data platforms) in the food system? 

14. How is open data or research used in policymaking and program development? Are there 
assets/limitations in access or application? 

15. How do you feel that technological adoption and complexity constitutes a key challenge 
for your region? (Task 1.1) 

Section 7: Future Outlook 

11. Which areas (PEST) need the most support to foster innovation in your field? 
12. What types of partnerships or ecosystems (e.g., clusters, living labs, quadruple helix) 

have been most beneficial in your region? 

13. 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? (Task 1.1) 

14. Looking ahead, what do you see as the biggest opportunities for transforming the food 
system in your region? 

Closing 

● Is there anything you’d like to add or emphasize? 

● Would you be open to a follow-up conversation or to participate in a stakeholder 
workshop? 

● Briefly introduce the purpose of the project: Focusing on Business-Focused Analysis of 

Enablers and Barriers of Regional Food System Transformation. The aim of this task is to 

deepen our understanding of the challenges and opportunities that might influence effective 

research and innovation (R&I) processes within the food business environment. 
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Annex A.5: Overview of the coding saturation across pilot region QH Stakeholder 

groups  

 

Annex B: QH Stakeholder Survey  

Table B.1. ANOVA results for familiarity with open innovation variable 
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Academic/Researcher M1    Civil Society/NGO M2 

Farmer/Primary Producer M3  Government/Policy/ Funding organisation M4 
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Table B.2. ANOVA results for belief in transformative potential variable (Q13_2) 
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Table B.3. ANOVA results for Shared vision and priorities variable (Q25_2) 
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Table B.4. ANOVA results for power imbalances between stakeholders variable  
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