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Executive summary 
The Deliverable 4.1 “Pan-European Mapping of Research Needs and Knowledge Gaps” 
provides a comprehensive and systemaঞc assessment of the current landscape of Food 
System Science (FSS) research agendas across Europe, aligning with major EU strategies 
such as Farm to Fork, Food 2030, and the Horizon Europe Strategic Plan 2025–2027. 
  
Drawing on a mulঞ-methodological approach—including systemaঞc literature reviews, 
informaঞcs-driven analyses, stakeholder consultaঞons, and surveys—the mapping 
synthesizes research agendas from global, European, naঞonal, and local scales, as well 
as strategic documents, policies, and grassroots reports. Both academic and non-
academic sources were integrated through the FoSSNet Conceptual Framework (CF), 
ensuring cross-sectoral and cross-scalar relevance. Key findings demonstrate robust 
engagement with strategic prioriঞes such as sustainable producঞon, food security, food 
safety, innovaঞon, and governance, especially at local and naঞonal levels. The synthesis 
of gaps and strengths idenঞfied in this mapping is informed by, and mapped onto, the 
FoSSNet CF, which serves as both an analyঞcal and organizaঞonal scaffold for 
understanding European food systems. By explicitly linking the mapping’s findings to 
the structure provided by the CF, Deliverable T4.1 establishes a coherent frame for the 
roadmap guiding future investments, facilitaঞng stakeholder engagement, and enabling 
transformaঞve research and innovaঞon across mulঞple scales. However, criঞcal gaps 
persist, notably in inter- and transdisciplinary integraঞon, inclusivity of marginalized 
voices, systemic approaches to rural-urban and global collaboraঞon, and the uptake of 
digital and data-driven tools. The analysis also highlights underrepresentaঞon of 
specific topics such as circularity, alternaঞve proteins, food waste reducঞon, and 
integraঞon of social and economic determinants—poinঞng to ongoing challenges in 
fully realizing the mulঞdimensional vision of EU food system transformaঞon. 
 
The deliverable proposes a dynamic research roadmap to address these gaps in short-, 
medium-, and long-term ঞme horizons. In the short term, emphasis is placed on building 
data infrastructures and launching pilot projects; medium-term acঞons focus on scaling 
proven innovaঞons and insঞtuঞonalizing governance models; long-term goals involve 
embedding resilient pracঞces across the EU and strengthening global, mulঞlevel 
partnerships. The roadmap emphasizes the necessity of inter- and transdisciplinary 
research, collaboraঞve pla�orms, and stakeholder-driven soluঞons to foster impact and 
innovaঞon.  
 
This mapping exercise serves as a foundaঞonal resource for the FoSSNet Knowledge 
Hub and future project acঞviঞes, providing evidence-based direcঞon for policy 
recommendaঞons and facilitaঞng co-creaঞon of knowledge between academia, 
pracঞঞoners, policymakers, and communiঞes. By idenঞfying leverage points and 
shared vocabularies for transformaঞon, Deliverable T4.1 contributes criঞcally to a 
forward-looking, resilient, and just European food system, guiding future investments 
and collaboraঞve acঞons within the evolving landscape of FSS. 
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1. Introduction 
Food system research is a fast-growing field. The global challenges related to the 
global food system has encouraged various actors, both in academia, policy and other 
stakeholders to present and/or advocate for research agendas for food systems 
science. Though the mulঞple research agendas demonstrate a strong interest in the 
field, it is difficult for researchers and research funders to acquire an overview of 
which direcঞons are given prioriঞes by different stakeholders. This deliverable 
presents an overview of exercises presenঞng research agendas in food system science 
conducted in the last 5 years (from 2020). 
 

1.1 Pan European Food Systems Science Network (FoSSNet) 
Project and its Conceptual Framework 
The FoSSNet (Food Systems Science Network) project primarily aims to strengthen 
academic networks and foster transdisciplinary knowledge exchange, laying the 
groundwork for a robust Knowledge and Innovaঞon (K&I) governance structure for 
Europe’s food system. 

Deliverable 1.1 (D1.1), the FoSSNet Food Systems CF, serves as a foundaঞonal element 
of the project, designed to standardize understanding of food systems, idenঞfy 
intervenঞon points for transformaঞon, and guide all project acঞviঞes. Its fundamental 
purpose is to clearly define the elements and boundaries of a food system. By doing so, 
it culঞvates a shared lexicon and comprehensive understanding among academics and 
decision-makers. Integraঞng diverse disciplinary perspecঞves, this framework is crucial 
for harmonizing discussions and acঞons aimed at improving European food system 
outcomes, facilitaঞng knowledge exchange, and idenঞfying criঞcal knowledge gaps. 

The CF is instrumental in idenঞfying potenঞal intervenঞon points for food system 
transformaঞon, encompassing both established and emerging opportuniঞes that will 
inform broader debates on food system change. Primarily drawing from exisঞng 
frameworks (Foresight4Food, 2019; FAO, 2022) and enriched by project discussions 
and a through literature review, the CF centers on actors within the core supply chain, 
recognizing their pivotal role in improving food system outcomes. These actors are 
contextualized within environmental, social, and economic systems, with addiঞonal 
consideraঞon given to the insঞtuঞonal environment, supporঞng services, and food 
environments, which collecঞvely shape actor behaviors. The inclusion of food 
environments specifically highlights direct human-food system interacঞons across the 
enঞre chain. 

When Food System Science is referred to in this deliverable, we follow the definiঞon 
created during the development of the FoSSNet Conceptual Framework, being: 
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 What? Food System Science (FSS) is the interdisciplinary study of food system 
drivers, core acࢼviࢼes, outcomes and feedbacks, and their dynamic, two-way 
relaࢼonships across ࢼme and space. 

 How? FSS requires a systems approach to integrate diverse knowledge in an 
independent, transparent, democraঞc, parঞcipatory, fair and equitable way, 
recognizing social, cultural, poliঞcal, economic and biophysical contexts. 

 Why? FSS is needed to be�er understand and foster transformaঞve acঞon in 
policy and pracঞce on innovaঞon, conservaঞon, restoraঞon and exnovaঞon1 in 
interconnected social, economic and biophysical systems. Such acঞon helps 
transiঞon towards more sustainable, resilient, and nature- and people-posiঞve 
food systems. 

 

1.2 The Imperative for a New Knowledge and Innovation System 
Contemporary global agrifood systems face profound challenges in sustainably 
nourishing humanity and providing essenঞal environmental services. Persistent 
unsustainable trends, driven by factors such as populaঞon growth, urbanizaঞon, 
macroeconomic instability, geopoliঞcal tensions, resource compeঞঞon, and climate 
change, severely threaten system sustainability and resilience, increasing the risk of 
future food crises (Galanakis, 2015). Such drivers exacerbate negaঞve socioeconomic 
and environmental impacts, significantly impeding progress toward Sustainable 
Development Goals related to agrifood systems. Furthermore, prevailing agrochemical 
and energy-intensive agricultural pracঞces deplete natural resources, generate 
substanঞal greenhouse gas emissions, and accelerate biodiversity loss, leading to 
increased hunger, food insecurity, and a widespread lack of access to healthy diets. 
Addressing these mulঞfaceted issues necessitates a fundamental paradigm shi[ 
beyond incremental soluঞons, demanding a fair transiঞon that confronts difficult trade-
offs  

Within the European Research Area, the current K&I system is deemed insufficient to 
meet these emergent challenges of healthy, sustainable, and fair food provision in 
Europe. Consequently, the FoSSNet project endeavors to strengthen and deepen 
academic networks, recognized as an indispensable component of a reformed K&I 
governance structure (Meynard et al., 2017; Schot & Steinmueller, 2018; Dabars & 
Dwyer, 2022). A criঞcal element of any robust K&I system is the development of clear 
definiঞons and conceptual frameworks, dynamically refined through ongoing 
stakeholder engagement. The FoSSNet CF, an interim version extensively refined with 
external stakeholders, is a resource for structuring research agendas and meঞculously 
mapping knowledge gaps within European food systems, thereby enabling targeted 
intervenঞons. A revised K&I system, grounded in a shared understanding of food 
systems, allowing for integrated food systems thinking, with idenঞfied transformaঞon 

 
1 Exnovaঞon refers to the process of abandoning or removing a pracঞce, technology, or product within 
an organizaঞon or system. 
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intervenঞon points, is vital for driving innovaঞon and fostering more sustainable and 
equitable food systems across Europe (Horton et al., 2017; Sage, 2022). 

1.3 Advancing Food System Science through a Research Agenda 
and Roadmap 
This Deliverable 4.1 (D4.1) details the extensive mapping of research agendas for FSS 
and outlines a strategic roadmap for further advancement of the research field. This 
iniঞaঞve is fundamentally geared toward the co-producঞon of research to facilitate 
transformaঞon concerning sustainable food systems. The importance of this agenda 
and roadmap is underscored by its clear objecঞves: rigorously idenঞfying exisঞng 
knowledge gaps and priority research needs within FSS. 

Over the past five years, this involves a systemaঞc collecঞon and analysis of research 
agendas integraঞng insights from European projects, EIT Food iniঞaঞves, and Strategic 
Research and Innovaঞon Agendas (SRIAs). Informed by the FoSSNet CF (D1.1), the 
synthesized informaঞon will also inform the roadmap for future research direcঞons. 

Crucially, idenঞfied research needs and knowledge gaps are systemaঞcally aligned with 
key European policy objecঞves, including: 

 The Horizon Europe strategic plan (2025-2027) 

 The Farm to Fork Strategy 

 FOOD2030 prioriঞes 

 The Strategic Research and Innovaঞon Agenda (SRIA) developed by the Standing 

Commi�ee on Agricultural Research and the Sustainable Food System 

Partnership.  

This alignment ensures the research agenda directly addresses perঞnent policy drivers 
for sustainable food system transformaঞon. 

The developed research agenda and roadmap serve as foundaঞonal inputs for other 
project components, informing the Knowledge Hub and providing an evidence-based 
basis for policy recommendaঞons concerning the FSS applicaঞon. Like all acঞviঞes in 
FoSSNet, the methodology for idenঞfying research needs and gaps emphasizes 
inclusivity, drawing from the acঞviঞes within WP3. This mapping and synthesis aim to 
idenঞfy research prioriঞes that connect diverse stakeholder demands with varied 
academic experঞse, facilitaঞng informed debate and the co-producঞon of acঞonable 
knowledge. Recognizing the dynamic research landscape, the agenda will be iteraঞvely 
updated with expected outcomes from territorial labs (WP4, T4.2), FoSSNet 
conferences, and input from the broader FoSSNet network. 
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1.4 Purpose and scope 
D4.1 systemaঞcally compiles and analyses exisঞng research agendas related to food 
systems over the past five years. D1.1 guided the synthesis of the key research 
quesঞons and the data to formulate a comprehensive research agenda and roadmap 
for food systems science. Idenঞfied research needs and knowledge gaps are aligned 
with the objecঞves of the Farm to Fork Strategy, Food2030 prioriঞes, and the ongoing 
efforts of the Sustainable Food System Partnership. This synthesized informaঞon will 
also serve as foundaঞonal input for the development of a knowledge hub within Task 
2.3. 
 
As it will incorporate findings from Task 4.2, outcomes of Work Package 6 (WP6) 
conferences, and insights from the broader network fostered in Work Package 2 (WP2), 
the dynamic process of mapping research needs and knowledge gaps (Task 4.1) is under 
conঞnuous refinement. All resulঞng data will be integrated into Task 4.4. This 
comprehensive mapping and synthesis exercise will idenঞfy key research prioriঞes that 
bridge the demands of various stakeholders with the diverse academic capaciঞes 
idenঞfied in WP2, Task 2.1. Furthermore, the review and subsequent survey explicitly 
integrate knowledge and pracঞces generated in terms of inclusivity aspects, more 
specifically Tasks 3.1 and 3.2.  

 

2. Methodology  
2.1 Data collection and analysis  
To achieve the objecঞves of Task 4.1, a mulঞ-faceted methodology was employed for 
data collecঞon and analysis. The methodology integrated a systemaঞc literature review 
with the development of comprehensive academic and non-academic databases to 
idenঞfy exisঞng food system research agendas and knowledge gaps across Europe and 
beyond. The iniঞal data collecঞon involved a systemaঞc review of online documents, 
encompassing both scienঞfic and non-scienঞfic sources, and contribuঞons from 
FoSSNet partners. This included peer-reviewed academic literature, and strategic policy 
documents at the European Union level, and naঞonal food strategies. The principal aim 
was to map the evoluঞon of food systems research with respect to stated or implied 
prioriঞes in these documents, themaঞc breadth, geographic focus, and alignment with 
key European strategies and agendas, including Food 2030, the Horizon Europe 
Strategic Plan (2025–2027), the Farm to Fork Strategy, and the Standing Commi�ee on 
Agricultural Research (SCAR) Strategic Research and Innovaঞon Agenda (SRIA).  
 
To extract consistent insights from this diverse body of literature, the review process 
was guided by a series of core analyঞcal quesঞons: 
 

 What future research direcঞons or prioriঞes are explicitly stated or strongly 
implied by the authors? 
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 How are these prioriঞes idenঞfied (e.g., via literature review, expert 
consultaঞons, case studies)? 

 What methodological direcঞons or research strategies are recommended or 
needed? 

 What limitaঞons or challenges in FSS are idenঞfied? 
 

Further, a pan-European survey (Milestone M12) was conducted that systemaঞcally 
captured perspecঞves on research needs and knowledge gaps in Food System Science 
(FSS) from a diverse cross-secঞon of stakeholders targeঞng a broad array of 
respondents, including academic researchers, policy makers, private sector 
representaঞves, and pracঞঞoners. The aim of this was to capture addiঞonal viewpoints 
regarding unmet research needs and contextual knowledge gaps from a diverse array 
of sectors and geographic regions.  
 
The idenঞficaঞon of research agendas consঞtuted a structured integraঞon of academic 
and non-academic sources. Academic publicaঞons were systemaঞcally collated from 
the Scopus database, uঞlizing the keywords “food systems” and “research agendas.” 
This search yielded 194 iniঞal documents, which were subsequently filtered to 42 
documents that met stringent eligibility criteria. These criteria included:  
 

 relevance to food system research  
 explicit European focus 
 clarity in the arঞculaঞon of research needs, 
 methodological rigor.  

 
The non-academic literature was compiled from several key sources, including 53 
entries from the Cordis / Horizon Europe project databases, 17 Food 2030 reports and 
strategic papers, as well as the Horizon Europe Strategic Plan 2025–2027. As addiঞonal 
material, naঞonal food and bioeconomy strategies from selected countries, and 
territorial lab reports from three European case studies, namely Spain 
(Barcelona/Catalonia), Latvia (Āgenskalns market, Riga), and Poland (Warsaw), were 
gathered (Annex 2). The ambiঞon has been to include perspecঞves from different 
geographical levels (global, European, naঞonal and local), and the mulঞlevel perspecঞve 
was considered through the analyঞcal framework where documents were classified 
according to their relevant scale or scales (see 2.2). The academic and grey literature, 
Cordis database and reports include insights from all levels, with an emphasis on the 
internaঞonal levels (global, European). In the next phases of the project, the local 
perspecঞves will be further developed, as part of the ongoing work in the Territorial 
labs. Therefore, the material from the Territorial labs is not included in the current 
analysis. 
 
Finally, consultaঞons with FoSSNet partners in WP 4 working meeঞngs guided the 
development, validaঞon, and applicaঞon of the search strategy, coding framework, and 
eligibility criteria, ensuring methodological transparency and robustness throughout 
the process.  
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2.2 Systematic search and analysis 
All documents were reviewed systemaঞcally with the aid of a coding framework, which 
was designed to capture criঞcal dimensions relevant to European food systems 
research. This framework recorded alignment with the Horizon Europe Strategic Plan 
for 2025–2027 by tracking research and innovaঞon gaps across eleven categories: 
 
Name of the Objecঞve/criteria 
4.1 Complex Interacঞons Within Food Systems 
4.2 Planetary Boundaries and Resource Use 
4.3 Climate Change Impacts and Miঞgaঞon 
4.4 Biodiversity and Ecosystems 
4.5 Technological and Social Innovaঞon 
4.6 Rural-Urban Synergies 
4.7 Food Systems Governance and Policy 
4.8 Nutriঞonal Security and Safety 
4.9 Data and Digitalizaঞon 
4.10 Internaঞonal Cooperaঞon 
4. 11 Water Resilience 

 
Addiঞonally, the framework documented the extent to which each document 
addressed the Food 2030 Pathways for Acঞon, encompassing eleven disঞnct 
dimensions:   
 

Name of the Objecঞve/criteria 

5.1. Governance for Food Systems Change 
5.2. Urban Food Systems Transformaঞon 
5.3. Food from the Ocean and Freshwater Resources 
5.4. Alternaঞve Proteins for Dietary Shi[ 
5.5. Food Waste and Resource-efficient Food Systems 
5.6. The Microbiome World 
5.7. Nutriঞon and Sustainable Healthy Diets 
5.8. Food Safety Systems of the Future 
5.9. Food Systems Africa 
5.10. Data & Digital Transformaঞon 
5.11. Zero Polluঞon Food Systems 

 
The raঞonale for employing these specific criteria was to facilitate a comprehensive 
comparison and mapping of research agendas and knowledge gaps across European 
food systems. This comprehensive, mulঞdimensional approach directly supports the 
aims of the Horizon Europe Strategic Plan for 2025–2027, the European Green Deal, 
and the evolving global context affecঞng food security (Annex 1). The criteria set 
enabled an evaluaঞve lens through which to assess the coverage of SRIA/SCAR 
transformaঞon axes, including “changing the way we eat, govern, connect, and process 
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food”, as well as each document’s relevance to Farm to Fork Strategy objecঞves. The 
la�er includes objecঞves like ensuring sustainable food producঞon and consumpঞon, 
shi[ing toward healthy diets, reducing food loss and waste, and combaঞng food fraud 
along the food supply chain. Further, landscape level (Global, European, Naঞonal, or 
Local) was recorded for each document to enable analysis at mulঞple governance 
scales.  
 
Evaluaঞon for each criterion was performed using a structured Yes / Partly / No system, 
allowing for standardized scoring across all sources. This coding and scoring approach 
enabled consistent comparaঞve mapping of research prioriঞes, degree of policy 
alignment, and idenঞficaঞon of themaঞc gaps. To ensure robustness and transparency 
in the search and coding procedures, the search strategy, coding tool, and eligibility 
criteria were developed and refined through iteraঞve consultaঞons with FoSSNet 
partners. These discussions ensured methodological rigor as well as the relevance of 
selected criteria to EU-level ambiঞons for a sustainable, inclusive, and resilient food 
system.  
 
To ensure transparency and reproducibility, the review process adhered to PRISMA 
guidelines for systemaঞc reviews. Consideraঞon was also given to the diversity of 
languages and terminologies used across the documents; a glossary and translaঞon 
mechanisms were employed where necessary to facilitate comprehensive analysis and 
comparability. To complement the documentary review, addiঞonal data were gathered 
through online surveys disseminated by FoSSNet partners, further capturing 
stakeholders' perspecঞves on research needs and knowledge gaps from across the 
conঞnent. 
 
The results provide a comprehensive evaluaঞon of research agendas in food system 
studies, employing a structured set of criteria to objecঞvely compare approaches, 
idenঞfy strengths and deficiencies, and map knowledge gaps. The selected criteria 
encompass a wide range of themaঞc areas relevant to current challenges and policy 
objecঞves, including those set forth in the Farm to Fork Strategy, the Food 2030 
pathways, and the standing prioriঞes of SCAR (Standing Commi�ee on Agricultural 
Research). These criteria address issues such as the complexity of food systems, 
sustainability, resource efficiency, climate impacts, biodiversity, technological and social 
innovaঞon, territorial development, governance mechanisms, and food security and 
safety. 
 
Each set of criteria is associated with a specific typology of assessment used for the 
mapping, which is shown in the radar charts throughout the results secঞon. For each 
themaঞc cluster—such as the Food 2030 pathways, Farm to Fork objecঞves, SCAR 
domains, or geographical scales, a radar chart is used to convey the distribuঞon and 
intensity of research agenda coverage. Radar charts visually encapsulate the 
mulঞdimensionality of the criteria, with each axis represenঞng a specific sub-criterion 
(labelled, for example, as 4.1 to 4.11 or 5.1 to 5.11, 6.1 to 6.4, 7.1 to 7.6). The criterion 
set has been categorized in this way for nomenclature and classificaঞon purposes to 
facilitate the mapping and the assessment from the experts in FoSSNet. The charts 
compare the frequency with which each research agenda or knowledge gap maps to a 
specific criterion, using separate visualizaঞons for the categories of “Yes,” “No,” and 
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“Partly,” which indicate whether agendas fully address, do not address, or parঞally 
address each criterion. 
 

2.3 Survey 
The objecঞves of the survey were mulঞ-dimensional. Primarily, the survey sought to 
map the research landscape by input on exisঞng agendas. The survey also served as 
input for the construcঞng of a comprehensive, evidence-based research agenda and 
roadmap for the FoSSNet iniঞaঞve. An equally important objecঞve was to foster 
cooperaঞon and dialogue among diverse stakeholders and to connect their experঞse 
and perspecঞves with the expressed needs within food systems research. Special 
a�enঞon was directed toward integraঞng the viewpoints of tradiঞonally 
underrepresented or disadvantaged groups. By doing so, the survey aimed at promoঞng 
diversity and inclusion, encompassing categories such as gender, ethnicity, social class, 
age, social status, career stage, values and beliefs, mulঞple types of knowledge, and 
broad geographic representaঞon.  
 
The key quesঞons were cra[ed to accommodate both pre-determined response 
opঞons and open-ended input, thereby allowing for both staঞsঞcal analysis and 
nuanced qualitaঞve insights. Parঞcipaঞon was strictly voluntary, with parঞcipants 
having the agency to skip any quesঞon and withdraw at any ঞme without any 
consequences, ensuring ethical compliance and parঞcipant comfort. Throughout the 
survey, confidenঞality is maintained according to rigorous data protecঞon standards, 
with responses securely stored and used solely for the aims of the FoSSNet project. 
 
Methodologically, the survey was distributed to the developing food systems science 
network (WP 2) and complemented by distribuঞon to relevant projects and during 
conferences and other food systems science events. The uঞlized so[ware was 
QualtricsX which uঞlized a structured, self-administered quesঞonnaire format that 
incorporated both quanঞtaঞve and qualitaঞve components. It was designed to capture 
a wide array of informaঞon: respondents’ demographics, insঞtuঞonal backgrounds, 
disciplinary focuses, exisঞng research prioriঞes, and perceived knowledge gaps.  
 
The survey engaged a total of 30 respondents, who self-idenঞfied as strongly 
interdisciplinary, working across a spectrum that included agricultural sciences, 
environmental sciences, food technology and processing, nutriঞon, public health, 
economics, social sciences, governance, and innovaঞon domains. There was notable 
involvement from researchers with backgrounds in policy-related disciplines and those 
engaging in cross-sectoral collaboraঞons with policy makers, private sector actors, 
industry, social enঞঞes, and farmers. The survey captured demographic details such as 
career stage, insঞtuঞonal affiliaঞon, and geographic representaঞon. Respondents came 
from a variety of seমngs, including universiঞes, research insঞtutes, public authoriঞes, 
non-governmental organizaঞons, and industry partners in Europe.  
 
The analysis of submi�ed responses followed access-restricted database managed by 
the relevant FoSSNet partner. This procedure ensured the chain of custody and the 
privacy of the collected data are preserved. The data collecঞon phase and the results 
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directly supplement and inform the development of FoSSNet’s research agenda and 
roadmap, shaping the direcঞon of future research within FSS. 
 

2.4 Web scraping and informatics  
The objecঞve of the informaঞcs approach analysis was to quanঞtaঞvely assess how 
well current food systems research and policy documents reflect the key concepts and 
systemic vocabulary established in the FoSSNet conceptual framework. By 
systemaঞcally mapping the frequency and distribuঞon of these terms across diverse 
sources, the analysis aimed to idenঞfy areas of strong alignment, reveal themaঞc gaps, 
and provide an evidence base for evaluaঞng conceptual coherence and coverage within 
European FSS.  

Python scripts (v8.11) were used to collect, organize, and filter texts from Horizon 
Europe calls (accessed via Cordis), Scopus review arঞcles containing the keyword “food 
systems,” and Food2030 project websites. The search terms and number of documents 
retrieved are listed in Table 2.1.3., with the documents provided in the appendices. 
Texts were pre-processed using Python’s Natural Language Toolkit (NLTK), including 
cleaning and lemmaঞzaঞon. The FoSSNet conceptual framework vocabulary (as 
outlined in Deliverable 1.1) was converted into a hierarchical Python dicঞonary and 
similarly lemmaঞzed. Each keyword was then counted per document and aggregated at 
both the element and system levels. 

Table 2.1.3. The data used in the study. 

 

To account for differences in document length, keyword counts were normalized by the 
total number of words in each document. We then applied Parঞal Least Squares (PLS) 
regression (sklearn.PLSRegression) to examine how strongly each FoSSNet element was 
associated with the different document types. This method is parঞcularly suited for 
situaঞons where predictors are numerous (keywords), potenঞally correlated, and the 
number of observaঞons (documents) is relaঞvely small. 

To idenঞfy which elements were most influenঞal in disঞnguishing between document 
types, we calculated Variable Importance in Projecঞon (VIP) scores, which summarize 
each element’s overall contribuঞon to the model. We also used ordinary least squares 
regression (statsmodels.ols) to esঞmate the direcঞon and consistency of these 
associaঞons, focusing on those with staঞsঞcally meaningful confidence intervals that 
excluded zero. 

To ensure that the results were stable and not overly dependent on any single sample, 
we employed 10-fold cross-validaঞon using a balanced set of 87 documents from each 
document type. This involved repeatedly spliমng the data into ten subsets, training the 
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model on nine and tesঞng it on the remaining one. This process was repeated for each 
fold to evaluate how well the model generalizes to new data. The detailed analysis of 
these results is in secঞon 3.2.  
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3. Results 
The results from the mapping will be presented as follows: first, the results of each 
methodology (Systemaঞc review analysis, Informaঞcs and Survey) will be presented, 
followed by an integrated analysis with cross-comparison of the results that builds a 
bridge to the conclusions and suggesঞons for roadmaps.  
 

3.1 Systematic review analysis   
The assessed criteria labelled 4.1 to 4.11 represent the Horizon Europe 2025-2027 
Strategic Plan (Table 3.1.1. and Annex 1), and they provide a mulঞdimensional overview 
of how key research criteria in European food systems are being addressed. Each 
criterion—ranging from systemic complexity and planetary boundaries to water 
resilience—serves as an axis on the radar chart, allowing for the visualizaঞon of 
strengths and deficiencies across this strategic landscape. 
 
Table 3.1.1. Main research criteria on Food Systems in Europe: The Horizon Europe strategic plan for 
2025-2027. 
 

Name of the Objecঞve/criteria 

4.1 Complex Interacঞons Within Food Systems 
4.2 Planetary Boundaries and Resource Use 
4.3 Climate Change Impacts and Miঞgaঞon 
4.4 Biodiversity and Ecosystems 
4.5 Technological and Social Innovaঞon 
4.6 Rural-Urban Synergies 
4.7 Food Systems Governance and Policy 
4.8 Nutriঞonal Security and Safety 
4.9 Data and Digitalizaঞon 
4.10 Internaঞonal Cooperaঞon 
4. 11 Water Resilience 

 
 
The "Yes" occurrences demonstrate that most of these research criteria are frequently 
and robustly covered in the research agendas, as indicated by high data point values. 
Notably, strong coverage on axes such as 4.1 (complex interacঞons within food 
systems) and 4.7 (food systems governance and policy) reflects the clear priority placed 
on systemic, environmental, and governance dimensions. (Figure 3.1.1). 
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Figure 3.1.1. Count occurrences A.“Yes”, B.“No”, and C.“Partly” assessment of the 11 key research gap 
coverage in European Food Systems: Horizon Europe 2025-2027 Strategic Plan, based on 42 peer-
reviewed scienঞfic arঞcles (Scopus) and expert consultaঞon with partners of FoSSNet.  
 
By contrast, the "No" occurrences indicate the criteria that are least addressed. Axes 
4.9 (data and digitalizaঞon) 4.10 (internaঞonal cooperaঞon) and 4.11 (water resilience) 
show high peaks, suggesঞng that technology (e.g., IoT, AI, machine learning, blockchain, 
etc.), global partnerships, and adaptaঞon to water constraints are the strategic gaps in 
the envisioned food systems research agenda.  
 
The "Partly" occurrences, showing intermediate values, point to criteria where research 
efforts are ongoing but not fully realized—suggesঞng parঞal integraঞon, emerging 
efforts, or areas where greater focus and coordinaঞon are required. These partly 
addressed areas highlight the dynamic and transiঞonal state of certain research themes, 
and their parঞal values serve as a prompt for targeted funding and development. Axes 
4.2 (planetary boundaries and resource use) and 4.8 (nutriঞonal security and safety) are 
the two criteria that are parঞally addressed the most. The comparaঞve visualizaঞon 
across criteria 4.1 to 4.11 clearly idenঞfies both consolidated strengths and strategic 
gaps, providing a solid scienঞfic foundaঞon for future agenda-seমng and research 
funding decisions. 
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Table 3.1.2 shows the criteria labelled 5.1 to 5.11 represenঞng key components of the 
Food 2030 vision (Table 3.1.2.), which is built on holisঞc and integrated acঞon towards 
sustainable, resilient, healthy, and inclusive food systems. The results present three 
differenঞated assessments: “Yes”, “No,” and “Partly,” with each comparing the strength 
or weakness of research agendas in meeঞng the defined criteria.  
 

Table 3.1.2. Food 2030 pathways for acঞon towards Sustainable Food Systems (SFS). 

 

Name of the Objecঞve/criteria 

5.1. Governance for Food Systems Change 
5.2. Urban Food Systems Transformaঞon 
5.3. Food from the Ocean and Freshwater Resources 
5.4. Alternaঞve Proteins for Dietary Shi[ 
5.5. Food Waste and Resource-efficient Food Systems 
5.6. The Microbiome World 
5.7. Nutriঞon and Sustainable Healthy Diets 
5.8. Food Safety Systems of the Future 
5.9. Food Systems Africa 
5.10. Data & Digital Transformaঞon 
5.11. Zero Polluঞon Food Systems 

 
 
The “Yes” occurrences show some variaঞons in the height of the data points evident 
among specific criteria, with certain points such as 5.7 (nutriঞon and sustainable 
healthy diets), 5.8 (food safety systems of the future), and 5.1 (governance for food 
systems change) showing relaঞvely higher values compared to others. This may reflect 
areas where there is especially strong research acঞvity, commitment, or resource 
allocaঞon—potenঞally corresponding to prioriঞes like innovaঞon, circularity, climate 
adaptaঞon/miঞgaঞon, and sustainable producঞon pracঞces. The high values for 5.1 
and 5.7 criteria reinforce their centrality of governance for food systems change and 
healthy diets within the SFS discourse and signal where the strategic focus is most 
concentrated. 
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Figure 3.1.2. Count occurrences A.“Yes”, B.“No”, and C.“Partly” assessment of the Food 2030 pathways 
for acঞon towards Sustainable Food Systems (SFS), based on 42 peer-reviewed scienঞfic arঞcles (Scopus) 
and expert consultaঞon with partners of FoSSNet. 
 
The evenness of the “No” occurrences suggests that a lack of alignment with Food 2030 
is systemic rather than isolated, and improvements would require comprehensive 
acঞon across the enঞre set of goals. The high number of “No” occurrences for criterion 
5.6 (the microbiome world) highlights the need to be�er integrate microbiome research 
into food system science, given its key role in sustainability and health. Leading 
frameworks, such as Food 2030, call for advanced life science approaches to harness 
the microbiome for innovaঞve, environmentally sound food system soluঞons. Similarly, 
the high number of “No” occurrences for criterion 5.4 (alternaঞve proteins for dietary 
shi[) suggests protein diversificaঞon, especially novel protein producঞon with 
biotechnology (e.g., cell culঞvaঞon, precision/biomass fermentaঞon with 
microorganisms etc.), which is an important gap in the food systems research agenda. 
Relaঞvely speaking, higher values in 5.2 (urban food systems transformaঞon), 5.3 (food 
from the ocean and freshwater resources), 5.8 (food safety systems of the future), 5.9 
(food systems Africa) and 5.10 (data and digital transformaঞon) highlight specific 
themaঞc weaknesses where greater policy or research a�enঞon is needed to achieve 
parity with other areas of the Food 2030 strategy. 
 
The “Partly” occurrences show higher values in categories 5.5 (food waste and 
resource-efficient food systems, 5.7 (nutriঞon and sustainable healthy diets), and 5.11 
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(zero polluঞon food systems), which are associated with the highest values, suggesঞng 
these dimensions—potenঞally covering topics like food waste reducঞon, increased 
resource efficiency, healthy diets and environmentally sustainable food producঞon —
are central to current research and policy agendas.   
 
The assessment ulঞmately reveals that although the overarching research strategy is 
well aligned with many Food 2030 pathway criteria, there are discernible gaps—
parঞcularly in areas likely ঞed to criteria 5.6. These weaknesses, illustrated in the 
“Partly” chart and the distribuঞon in the “No” chart, suggest that for Food 2030 
ambiঞons to be fully realized, addiঞonal collaboraঞon, targeted funding, and 
integraঞon are necessary in the under-addressed domains.  
 
Shi[ing our focus from broad research gaps, this analysis, will now delve into the 
assessment of more specific acঞonable pathways outlined in SCAR: Standing 
Commi�ee on Agricultural Research. The objecঞves of SCAR (Table 3.1.3.) are focused 
on transformaঞve changes within food systems.   

 

 

 

Table 3.1.3. Research and Innovaঞon Areas in SCAR: Standing Commi�ee on Agricultural Research 

Name of the Objecঞve/criteria 

6.1 ‘Change the way we eat’ 
6.2 ‘Change the way we process and supply food’  
6.3 ‘Change the way we connect with food systems’ 
6.4 ‘Change the way we govern food systems’ 

 
 
Figure 3.1.3. shows "yes" occurrences, where criterion 6.1 (change the way we eat) 
achieves the lowest value, indicaঞng that transforming eaঞng habits is the most 
comprehensively and consistently unaddressed objecঞve among the four. In contrast, 
criteria 6.2 (change the way we process and supply food"), 6.3 (change the way we 
connect with food systems), and 6.4 (change the way we govern food systems) register 
somewhat higher values relaঞve to 6.1. This suggests that these dimensions are highly 
included within research efforts but not to the same emphaঞc extent as dietary change, 
implying a prioriঞzaঞon within the current research focus. 
 
The "no" occurrences confirm this pa�ern, with most values being low across all axes 
except for 6.1. The relaঞvely low magnitude across all axes indicates that, in general, 
the recognized SCAR transformaঞon goals are not being systemaঞcally overlooked; 
however, it also reveals some variaঞon in the degree to which criteria outside of “the 
way we eat” may experience research gaps. 
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Figure 3.1.3. Count occurrences A.“Yes”, B.“No”, and C.“Partly” assessment of the SCAR: Standing 
Commi�ee on Agricultural Research, based on 42 peer-reviewed scienঞfic arঞcles (Scopus) and expert 
consultaঞon with partners of FoSSNet. 

The "partly" occurrences on criteria 6.2, 6.3, and 6.4 are at similar, relaঞvely lower 
values, while 6.1 sঞll reaches the maximum. This shows that parঞal or intermediate 
engagement with criteria is mainly seen among processing, supply, connecঞvity, and 
governance aspects. The close clustering of 6.2, 6.3, and 6.4 implies these are being 
addressed in incremental or emerging ways but not yet with the full commitment seen 
for dietary transformaঞon. 
 
This secঞon provides an assessment of the document's alignment with the core 
objecঞves of the European Union's Farm to Fork Strategy (Table 3.1.4.). This strategy is 
a cornerstone of the European Green Deal, aiming to make food systems fair, healthy, 
and environmentally friendly. 
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Table 3.1.4. Objecঞves of the Farm to Fork Strategy. 

Name of the Objecঞve/criteria 

7.1 Ensuring sustainable food producঞon 
7.2 Ensuring food security 
7.3 Sঞmulaঞng sustainable food processing, wholesale, retail,  
       hospitality and food services pracঞces 
7.4 Promoঞng sustainable food consumpঞon and facilitaঞng the 
shi[ to healthy, sustainable diets 
7.5 Reducing food loss and waste 
7.6 Combaঞng food fraud along the food supply chain  

 
The assessment of occurrences for criteria 7.1 to 7.6 represent the Farm to Fork 
Strategy, providing a comprehensive quanঞtaঞve visualizaঞon of how well current 
iniঞaঞves address these key strategic objecঞves: ensuring sustainable food producঞon 
(7.1), ensuring food security (7.2), sঞmulaঞng sustainable food processing and related 
sectors (7.3), promoঞng sustainable consumpঞon and healthy diets (7.4), reducing food 
loss and waste (7.5), and combaঞng food fraud along the supply chain (7.6). 
 
Figure 3.1.4. shows the occurrences and the distribuঞon of values generally balanced 
across all six criteria, with parঞcularly high affirmaঞve counts for sustainable food 
producঞon, food security, and food fraud prevenঞon. This pa�ern indicates that these 
areas are receiving considerable a�enঞon in strategic planning and research agendas, 
likely reflecঞng their foundaঞonal role in the overall Farm to Fork Strategy.  
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Figure 3.1.4. Count occurrences “Yes”, “No”, and “Partly” assessment of the objecঞves of the Farm to Fork 
strategy, based on 42 peer-reviewed scienঞfic arঞcles (Scopus) and expert consultaঞon with partners of 
FoSSNet. 
 
In the figure, the "yes" occurrences demonstrate a strong and widespread engagement 
with all six strategic objecঞves. High frequencies of "yes" occurrences across axes 7.1 
and 7.2 suggest that sustainable food producঞon and food security are prioriঞzed in 
the food systems research agenda.  
 
Relaঞvely higher "no" occurrences in axes 7.6, 7.5 and 7.3 indicate the neglect of the 
combaঞng food fraud along the food supply chain, reducing food waste and loss, as 
well as sঞmulaঞng sustainable food processing, wholesale, retail, hospitality and food 
services pracঞces in the food systems research. 
 
The "partly" occurrences capture intermediate or parঞal engagement with the 
objecঞves 7.4 (promoঞng sustainable food consumpঞon and facilitaঞng the shi[ to 
healthy, sustainable diets) and 7.2 (ensuring food security) indicaঞng that while these 
objecঞves are recognized, comprehensive or fully effecঞve implementaঞon may sঞll be 
ongoing or hindered by certain complexiঞes. The pa�ern might suggest zones where 
policies and intervenঞons are in development or where systemic barriers may slow 
complete realizaঞon of objecঞves. The overall analysis highlights ongoing challenges in 
fully realizing objecঞves related to processing, sustainable diets, and waste reducঞon, 
which represent the next prioriঞes for policy focus and acঞon. 
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Finally, Figure 3.1.5. shows the prevalence of iniঞaঞves and research acঞviঞes 
operaঞng at the local and naঞonal levels. Both scales exhibit the highest frequency of 
targeted research acঞons, suggesঞng a strategic emphasis on context-specific 
intervenঞons that address regionally disঞnct challenges, stakeholder engagement, and 
implementaঞon needs.  
 
In the reviewed papers, the European and global scales are addressed less frequently. 
While there is sঞll representaঞon at these levels, the comparaঞve lack suggests 
potenঞal challenges in the applicaঞon of transnaঞonal and cross-border research. The 
analysis of the geographical scale highlights a well-developed research landscape at the 
local and naঞonal levels but points to opportuniঞes for strengthening European and 
global coordinaঞon. The analysis of the geographical scale thus highlights a well-
developed research landscape at the local and naঞonal levels but points to 
opportuniঞes for strengthening European and global coordinaঞon. Enhancing mulঞ-
level integraঞon and cross-scale policy synergies remains criঞcal for building a resilient 
and sustainable food system in accordance with both European and internaঞonal 
objecঞves. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.1.5. Number of ঞme peer reviewed arঞcles in food systems research agendas describing the 
Global, European, Naঞonal or Local scales.  
 
A comparison of data obtained from Horizon Europe (HE) project documentaঞon and 
the systemaঞc scanning of academic literature reveals both complementarity and 
divergence in the arঞculaঞon of Food Systems (FS) research prioriঞes. HE project data, 
grounded in applied research and innovaঞon calls, o[en emphasize operaঞonal aspects, 
immediate implementaঞon, and cross-sectoral collaboraঞon, thereby reflecঞng a focus 
on pracঞcal challenges and scalable soluঞons. In contrast, the academic literature 
commonly delves into underlying theoreঞcal frameworks, criঞcal assessments, and 
interdisciplinary knowledge gaps, parঞcularly around inclusivity, governance, and 
systemic transformaঞon. When set against policy documents such as those from SCAR, 
which advocate for mulঞ-actor engagement, transdisciplinary approaches, and an 
agenda responsive to emerging societal needs, it becomes apparent that policy 
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prioriঞes tend to bridge both the science- and pracঞce-oriented strands by explicitly 
calling for transformaঞve, parঞcipatory, and integrated research agendas. However, 
persistent gaps remain, parঞcularly in translaঞng the inclusive and systemic ambiঞons 
stated in SCAR and strategic policy documents into consistent pracঞce across research 
and applied project landscapes. 

The systemaঞc reviews highlight criঞcal knowledge gaps that are inঞmately connected 
to underrepresented or weakly integrated domains in the CF. Persistent deficits in inter 
and transdisciplinary research, digitalizaঞon, and systemic governance reflect the 
FoSSNet CF’s call for more thorough integraঞon of drivers, acঞviঞes, and feedbacks 
that transcend tradiঞonal disciplinary and sectoral boundaries. For example, insufficient 
a�enঞon to rural-urban synergies, circular food systems, alternaঞve protein sources, 
and the inclusion of marginalized voices signals that research and policy have yet to 
fully address the mulঞplicity of actor interacঞons, feedback mechanisms, and 
contextual drivers depicted in the CF. Furthermore, the observed underrepresentaঞon 
of economic and social determinants directly corresponds to the CF’s emphasis on the 
interconnectedness of social, economic, and environmental systems—a relaঞonship 
fundamental to idenঞfying acঞonable intervenঞon points and ensuring that soluঞons 
are both comprehensive and equitable (Fig 1).  

Figure 1. FoSSNet Conceptual Framework, version June 25, 2025. 

A comprehensive analysis of the systemaঞc review of 42 Scopus-indexed papers on 
Food Systems research reveals several criঞcal research gaps that, if addressed, would 
substanঞally benefit FSS. These gaps span methodological, themaঞc, and contextual 
domains, and highlight the complex, interconnected nature of modern food systems. 
This mapping systemaঞcally covers the global, European, and naঞonal scales through 
the established criteria-based approach, ensuring a comprehensive analysis across 
mulঞple governance levels. The local level will be further developed in future updates 
with addiঞonal input from the Territorial labs. 
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3.2 Survey analysis 

First, it should be noted that the limited number of responses to the survey provides a 
challenge in terms of representaঞvity. All material presented here should be regarded 
as exploratory, calling for further analysis. Such analysis will be taken up by FoSSNet in 
the upcoming work in WP 2 and WP 4, and not least to be discussed and developed in 
the FoSSNet conferences.  Based on the current responses, a criঞcal aspect highlighted 
by the survey is the necessity along with challenges of collaboraঞon and 
interdisciplinarity. Researchers frequently engage with external partners, with 
significant collaboraঞon observed with policy makers (29%), the private sector (21%), 
and industry (21%), while social enঞঞes and farmers also consঞtute a porঞon of these 
partnerships. Non-academic actors such as businesses, SMEs, policy makers, local 
communiঞes, consumers, youth groups, ciঞzens, farmers, and retailers are variously 
represented in food systems research.  

Despite a perceived high level of interdisciplinarity among respondents (n=30), 
significant barriers hinder effecঞve collaboraঞon. These include funding limitaঞons and 
rigid grant requirements that favor tradiঞonal disciplinary approaches, rather than 
integrated ones. Furthermore, a lack of awareness regarding diverse disciplinary 
frameworks and methods, coupled with a tendency to value certain disciplines over 
others, impedes truly collaboraঞve efforts. Structural issues like the discipline-specific 
nature of higher educaঞon in some regions, such as Spain, and the prevailing discipline-
oriented publicaঞon landscape further complicate interdisciplinary work. 

The effecঞveness of translaঞng food systems research into policy is a pressing concern, 
with 40% of respondents considering it "not at all effecঞve" and another 20% deeming 
it "slightly effecঞve". Key gaps idenঞfied include the limited implementaঞon of research 
results into policy and the challenge of finding leverage points for poliঞcal support. 
Barriers to this translaঞon are mulঞfaceted, encompassing a lack of coherence in food 
policy, the strong influence of the agro-industry lobby, and the inherent complexity of 
food systems. Populist views on food policy, public distrust in science, and fragmented 
approaches further compound these issues. To improve this, best pracঞces suggested 
by respondents highlight the importance of transparency regarding research 
assumpঞons and results, safeguarding scienঞfic insঞtuঞons from poliঞcal influence, 
and promoঞng consultaঞon and plurality in knowledge producঞon. 

Emerging topics that are not receiving adequate a�enঞon where also menঞoned. These 
include the impact of policy implementaঞon on vulnerable groups, the nuanced 
approaches to food processing for sustainability, and the criঞcal role of peace and 
conflict studies in ensuring food security in conflict-affected regions. Even more so, 
mental health, efforts to decolonize food systems, and future scenarios approaches are 
also seen as vital yet underrepresented areas. From a pracঞcal standpoint, the 
opঞmizaঞon of agri-food supply chains, reducঞon of packaging material, and the 
implementaঞon of AI are also highlighted as emerging concerns.  

To advance food systems research in Europe, the survey respondents indicate a strong 
call for enhanced resources, parঞcularly integrated data systems, ontologies, and high-
granularity data on land use, crop producঞon, and resource consumpঞon, alongside an 
urgent need for more funding and free access to data. The current funding for food 
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systems research in the EU is perceived as "somewhat inadequate" or "very inadequate". 
Suggesঞons for the future include reorienঞng efforts towards engagement with 
established global forums like the Commi�ee on World Food Security (CFS) and 
potenঞally establishing a European body with similar structures for civil society 
parঞcipaঞon and an agreed set of principles for food systems research. Figure 3.2.1. 
shows the main research needs and prioriঞes suggested by respondents in the survey.  

 

 

 

 

 

 

 

 

 

 

Figure 3.2.1. Main needs and prioriঞes suggested by respondents in the Qualtrics survey. 
 

Finally, the ambiঞon to promote diversity and inclusion within food systems research is 
evident, extending to various areas such as types of knowledge, social class, ethnicity, 
geographic representaঞon, values, beliefs, career stage, social status, age, and gender, 
underscoring a commitment to equitable and representaঞve research pracঞces. This 
holisঞc perspecঞve suggests a desire for research that is not only scienঞfically rigorous 
but also socially aware and inclusive. 

 

3.3 Informatic approach analysis 
One of the primary goals of the FoSSNet research agenda mapping is to evaluate how 
extensively food systems-related documents—specifically Horizon Europe calls 
(accessed via Cordis), Scopus review arঞcles containing the keyword “food systems,” 
and Food2030 project websites—adopt and reflect the FoSSNet conceptual framework 
vocabulary (Appendix A4). This analysis aims to highlight the extent to which current 
food systems science aligns with or differs from the systemic approach advocated by 
FoSSNet, thus idenঞfying both areas of alignment and potenঞal gaps in conceptual 
coverage (Table 1. Analysis of elements in exisঞng Food System Conceptual Framework 
from the literature review perঞnent for the FoSSNet CF, reported on deliverable D1.1.) 
To achieve this, we quanঞfied the frequency of FoSSNet vocabulary usage within the 
texts, summing at the element and system level. We then made relaঞve comparisons 
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across document types, accounঞng for variaঞons in text length and sampling error to 
ensure that our results are staঞsঞcally unbiased and robust. See Methods for details. 

The food systems vocabulary 

The most frequently occurring words from each document type are summarized in 
Figure 3.3.1. Word clouds indicate that, while the datasets share overarching themes—
perhaps best described as “sustainable food systems”—each also exhibits disঞnct 
vocabulary pa�erns. These differences suggest variaঞons in framing and disciplinary 
language across the document types. 

 

Figure 3.3.1. Most common words extracted from 87 randomly selected Cordis (A), Scopus (B), and 
Food2030 (C) documents a[er filtering out stop-words using the Python WordCloud library (n = 15,127, 
11,646, and 16,992 words for Cordis, Scopus, and Food2030, respecঞvely). 

 

FoSSNet Vocabulary and the Food Systems Documents 

To examine the degree to which FoSSNet conceptual framework (CF) vocabulary is 
currently used in food system texts as represented by these Cordis, Scopus, and 
Food2030 documents, the texts were pooled and each keyword counted.  These counts 
were then visualized as a single network, with sums scaled at the element and system 
levels (Figure 3.3.2). 
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Figure 3.3.2. Network of FoSSNet framework vocabulary frequencies for the combined Cordis, Scopus, 
and Food2030 food systems documents. Node sizes represent the relaঞve frequency of system and 
element keywords, where node colors indicate their corresponding system. 

 

Not all words in the FoSSNet CF vocabulary directly correspond to research needs. The 
FoSSNet CF vocabulary is designed as a comprehensive lexicon capturing the key 
systems, elements, actors, drivers, and outcomes relevant to understanding and 
analyzing food systems in a holisঞc and structured manner. Its primary funcঞon is to 
provide a shared language and conceptual foundaঞon for mapping, discussing, and 
comparing food system research acঞviঞes and agendas across various disciplines and 
policy contexts. While there are clear intersecঞons between the vocabulary and 
research needs—since research prioriঞes o[en emerge around the core concepts, 
systems, and gaps idenঞfied in the vocabulary—a one-to-one correspondence does not 
exist. Some vocabulary terms serve as broad categories (such as “governance,” “food 
environment,” or “supporঞng services”), which may encompass mulঞple, evolving 
research quesঞons. Other terms represent components or contextual factors that are 
essenঞal for system mapping and cross-sector dialogue, but do not in themselves 
consঞtute discrete research needs. 

Considerable variaঞon was observed in the relaঞve use of the vocabulary within each 
system. Vocabulary from the SOC/CORE systems were most prominent overall, as 
indicated by the size of their system nodes, while ENV vocabulary appeared least used, 
corresponding to the smallest node. However, this disparity may partly reflect the 
smaller number of words defining the ENV system in the FoSSNet framework (48 
words) compared to the average across systems (74.5 words), rather than a true 
underrepresentaঞon. Within the SOC system, for example, “Equity and Fairness” 
vocabulary was used more frequently than “Cultural Heritage” vocabulary, illustraঞng 
intra-system variaঞon. This visualizaঞon approach—using node size to infer relaঞve 
keyword use—can help idenঞfy potenঞal strengths and gaps in FoSSNet vocabulary 
representaঞon. However, such pa�erns should be validated through complementary 
methods, such as stakeholder interviews and surveys. These findings also emphasize 
the importance of developing well-defined, balanced, and criঞcally reviewed 
framework vocabularies to support robust analysis. 

 

System and Element Representaঞon  

To examine differences in system- and element-level representaঞon across the three 
document types, the framework keywords were counted in each text and analyzed 
using Parঞal Least Squares (PLS). To ensure a robust and unbiased assessment, the 
analysis was cross-validated using 10-fold splits on 87 randomly selected documents 
from each type. Figure 3.3.3. presents a PLS plot, where document types serve as 
explanatory variables and elements as response variables, with colors indicaঞng their 
associated systems. Elements posiঞoned closer to a given document type reflect higher 
relaঞve keyword use, while those located opposite or along the diagonal indicate a 
negaঞve relaঞve associaঞon with that document type. 
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Figure 3.3.3. PLS plot of element-level FoSSNet conceptual framework vocabulary across Cordis, Scopus, 
and Food2030 documents. Keyword counts were normalized by total words per document. The analysis 
was cross-validated using 10-fold splits of 87 randomly selected documents from each document type. 

To evaluate which associaঞons visualized in the PLS plot are meaningful, a Variable 
Importance in Projecঞon (VIP) analysis was conducted to idenঞfy elements that 
significantly contribute to the classificaঞon of each document type. Figure 3.2.4A 
shows a VIP plot for the Scopus dataset, highlighঞng elements with the highest 
contribuঞons—those with VIP scores greater than 1. To further interpret these 
relaঞonships, a coefficient analysis was performed to assess both the direcঞon and 
significance of each associaঞon. Figure 3.3.4B displays the coefficient plot for Scopus 
documents, where posiঞve values indicate stronger associaঞons with specific elements 
and negaঞve values indicate inverse associaঞons. A summary of significant associaঞons 
across all three document types is provided in Table 3.3.1. 
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Figure 3.3.4. Idenঞficaঞon of FoSSNet elements associated with document types using Variable 
Importance in Projecঞon (VIP) and coefficient plots, exemplified with Scopus data. VIP plot highlighঞng 
elements with significant contribuঞons to classifying Scopus documents (VIP scores > 1) (A). Coefficient 
plot showing the direcঞon and staঞsঞcal robustness of associaঞons, where posiঞve values indicate 
posiঞve associaঞons and error bars not crossing zero indicate staঞsঞcal significance (B). Keyword counts 
were normalized by total words per document. For reproducibility, the analysis was cross-validated using 
10-fold splits of 87 randomly selected documents from each document type. 

Overall, the results suggest that Food2030 documents are most closely aligned with 
the FoSSNet framework vocabulary, whereas Scopus and Cordis documents show 
weaker associaঞons with most elements—and with each other. This pa�ern indicates 
that Food2030 may reflect a hybrid vocabulary that bridges the language used in the 
other two document types when presenঞng and discussing food science agendas. 

 

  

Table 3.3.1. Summary of FoSSNet elements associated with the three document types. Only elements 
with clear PLS associaঞons, VIP scores greater than 1, and staঞsঞcally significant coefficients are 
included. Elements scoring  ‘1’ indicate significantly posiঞve associaঞons relaঞve to the other 
document types, while elements scoring  ‘-1’ indicate significantly negaঞve associaঞons. Analyses were 
cross-validated using 10-fold splits of 87 randomly selected documents per document type. 

  

Several elements show strong associaঞons with specific document types. For instance, 
“Geopoliঞcal Process” is more prominently associated with Scopus documents 
compared to Cordis and Food2030, as demonstrated by its orientaঞon in the PLS 
loading plot, VIP score >1, and staঞsঞcally significant coefficients. The convergence of 
the three indicators reinforces the strength of the associaঞon and suggests substanঞal 
use of this element in Scopus documents. However, it is important to note that these 
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findings do not imply exclusive or unique use, nor do they establish cause-and-effect 
relaঞonships. This disঞncঞon serves as a cauঞon against overinterpreঞng these 
associaঞons beyond their descripঞve intent. 

Addiঞonally, no strong associaঞons were observed at the system level across document 
types. This is evidenced by the relaঞvely even distribuঞon of system-related data points 
in the PLS plot (system-level datapoints are evenly distributed) and the absence of clear 
system-level trends in Table 3.3.1. Given the diversity of the document types—where 
Cordis generally represents current projects, Scopus reflects recent past research, and 
Food2030 represents future-oriented policy agendas—these results suggest that the 
FoSSNet system-level vocabulary is overall balanced, at least at the system level. 

  

Relaঞon to Other Natural Science Systems 

While the food systems research network in Figure 3.3.2. can reveal pa�erns of use or 
underuse of FoSSNet system and element vocabulary within food system documents, 
such analysis lacks outgroup comparisons that place these results in a broader context. 
Outgroups—such as agricultural and environmental systems research—serve as useful 
benchmarks for evaluaঞng how well food systems science aligns with its intended 
vocabulary. To address this, we applied the same staঞsঞcal approach described earlier 
to compare FoSSNet vocabulary use in Scopus food systems review arঞcles with that 
of agricultural and environmental system reviews. The analysis was cross-validated 
using 10-fold splits of 101 randomly selected documents per document type, with 
keyword counts normalized by total word count per document. For brevity, the PLS 
plots and individual VIP and coefficient plots are not shown; the final results are 
summarized in Table 3.3.2. 

 

Table 3.3.2. Summary of FoSSNet elements associated with Scopus food-, agricultural-, and energy-
system review arঞcles. Only elements with clear PLS associaঞons, VIP scores greater than 1 and 
staঞsঞcally significant coefficients are included. Elements scoring  ‘1’ indicate significantly posiঞve 
associaঞons relaঞve to the other document types, while elements scoring  ‘-1’ indicate significantly 
negaঞve associaঞons. Analyses were cross-validated using 10-fold splits of 101 randomly selected 
documents per document type. 

 

  

The analysis reveals that the element “Food Prices” is less associated with food systems 
review arঞcles compared to that of the other natural science systems studied. Since the 
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FoSSNet vocabulary was specifically curated for food systems research, this finding 
could indicate an underuse (gap) of “Food Prices” terminology (‘food price', 'volaঞlity', 
'regulatory environment', 'input', 'farm', 'gate prices', 'prices', 'regulaঞon'), perhaps 
reflecঞng the general lack of discussion of food economics in food systems reviews. 
However, within food systems, Cordis documents used “Food Prices” terminology more 
frequently than Scopus and Food2030 documents, suggesঞng that although this 
element may be underrepresented at a higher level, at least Cordis documents address 
this topic more thoroughly within food system documents. 

Interesঞngly, the relaঞvely small number of significant associaঞons (rows) in Table 3.3.2. 
suggests that natural science system research, at least those fields examined here, use 
relaঞvely equally many of the FoSSNet food systems vocabulary. 

 

3.4 Synthesis of Cross-Cutting themes: Systematic review 
analysis and the Informatics approach 
This secঞon a�empts to elucidate a comparaঞve analysis of the systemaঞc review and 
informaঞc approach in mapping exisঞng research agendas and knowledge gaps in 
European food systems, to reinforce commonaliঞes and divergences, providing valuable 
cross-cuমng insights to inform future research strategy. 
 
Both the systemaঞc review and informaঞcs analysis converge on several central 
themes. There is consistent evidence that the strategic objecঞves arঞculated in 
frameworks such as Horizon Europe, Food 2030 and the Farm to Fork Strategy—
namely:  
 

 sustainability 

 food security 

 effecঞve governance 

 resilience, and inclusivity 

 
are well reflected in both policy aspiraঞons and the actual focus of much recent 
research. The systemaঞc review analysis with a focus on the “yes” occurrences show 
that key targets like sustainable food producঞon, food security, governance, and fraud 
prevenঞon command substanঞal insঞtuঞonal a�enঞon and are thoroughly embedded 
across the reviewed agendas. The engagement with these core areas is corroborated 
by both tradiঞonal review methods and informaঞcs-driven keyword mapping, resulঞng 
in a clear disঞncঞon between high-level European goals and the operaঞonal focus of 
research and policy iniঞaঞves. Further, both approaches idenঞfy clear themaঞc clusters 
where research is thriving—such as nutriঞon, innovaঞon, food safety, and resource 
management—demonstraঞng that the system-level prioriঞes of sustainable 
transformaঞon are broadly understood and acted upon by the scienঞfic and policy 
communiঞes5. 
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However, despite that alignment, analysis across the used methodologies (Table 3.3.3) 
also shows evidence of persistent gaps and only parঞal integraঞon for certain themaঞc 
areas. In relaঞon to the “partly” occurrence pa�erns in radar charts and the informaঞcs 
mapping underline that areas such as the development of rural-urban synergies, 
circularity in food systems, alternaঞve protein sources, and comprehensive sustainable 
dietary transiঞons experience weaker or inconsistent research uptake. These gaps 
manifest in both the qualitaঞve synthesis of systemaঞc reviews and the parঞal 
representaঞon or diluted language usage in the automated vocabulary analysis, 
especially evident for intermediate goals or complex, cross-sectoral themes. 
 
 
Table 3.3.3. Summary of findings from methods applied for the mapping of research needs and 
knowledge gaps in FSS on D4.1.  
 
Method Summary of Key Findings Qualitaঞve Insights 

1. Systemaঞc Review 

(Scopus/policy docs) 

Analyzed peer-reviewed 

arঞcles and strategic 

documents to map coverage of 

research criteria (e.g., Horizon 

Europe, Food 2030, SCAR, 

Farm to Fork). 

- Strong coverage of food security, sustainable 

producঞon, governance, and some policy targets. 

- Notable gaps in circularity, rural-urban synergies, 

alternaঞve proteins, and dietary transiঞons. 

- “Partly covered” themes highlight areas where 

integraঞon is ongoing but incomplete (e.g., 

innovaঞon, rural-urban linkages). 

- Most research is concentrated at local and naঞonal 

levels rather than transnaঞonal or global integraঞon. 

- Persistent gaps exist in inclusivity, transdisciplinary 

research, and systemic approaches, even in well-

covered areas. 

2. Informaঞcs / Textual 

Analysis (Word clouds, 

vocabulary mapping, 

network analysis) 

Examined corpus of projects, 

literature, and policy using the 

FoSSNet framework; assessed 

frequency and associaঞon of 

key food systems terms. 

- Food2030 documents integrate the conceptual 

vocabulary most thoroughly, suggesঞng policy-

embedded projects are best aligned with current 

frameworks. 

- Cordis project calls orient more toward food prices, 

trade, and markets; academic papers (Scopus) 

emphasize governance and social dimensions but 

o[en lack economic terms. 

- Idenঞfied underuse of key terms (e.g., “Food 

Prices,” “Food Environment”) in research and reviews, 

exposing themaঞc gaps. 

- No single system (CORE, ENV, SOC, FSYS) is 

comprehensively covered—revealing the need for 

more balanced, cross-disciplinary research designs. 

3. Stakeholder Survey 

(Pracঞঞoners, researchers, 

NGOs, policy, industry) 

Gathered pan-European views 

on exisঞng research needs, 

barriers, and inclusivity from 30 

respondents across diverse 

disciplines and sectors. 

- High self-reported interdisciplinarity but frequent 

barriers due to disciplinary silos, funding models, and 

lack of infrastructure for collaboraঞon. 

- Strong criঞcism of translaঞon of research into 

policy—seen as inadequate or ineffecঞve by the 

majority. 

- Emerging concerns highlighted: impact on 
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Method Summary of Key Findings Qualitaঞve Insights 

vulnerable groups, decolonizaঞon, mental health, 

and neglected policy/process gaps. 

- Call for be�er-integrated data pla�orms, 

stakeholder parঞcipaঞon, and open science; 

inclusion, equity, and diversity seen as criঞcal but 

under-fulfilled goals. 

- Need for coordinated EU/global structures and less 

fragmentaঞon for knowledge transfer. 

 
 
The informaঞcs approach, with its focus on keyword and systems analysis (e.g., 
FoSSNet vocabulary usage), idenঞfies further conflicts. There is a notable difference in 
how various document types (e.g., Cordis, Scopus, Food2030) represent systems and 
elements associated with food systems. While policy-oriented documents (Food2030) 
are highly aligned with the conceptual framework and embody a hybrid vocabulary 
encompassing both policy and science, research reviews (Scopus) and project 
documentaঞon (Cordis) show less overlap and more variability in the use of criঞcal 
terms—parঞcularly around economics, governance, and social equity. Even though the 
majority of Food 2030 reports and papers consider the transdisciplinary research and 
systemic approaches, we found persistent gaps in transdisciplinary research and 
systemic approaches among the iniঞally idenঞfied 194 and later narrowed down to 42 
Scopus arঞcles. Accordingly, there is a disconnect between the aspiraঞonal language of 
policy and the operaঞonal focus of projects and scienঞfic literature, potenঞally 
impeding seamless translaঞon of strategy into pracঞce.  
 
Moreover, both approaches highlight a geographical scale conflict. While EU policy 
documents and research agendas tend to focus on the internaঞonal and global level, 
the actual research mostly operates at local and naঞonal levels (Figure 3.1.5.) Although 
this bo�om-up orientaঞon sustains grassroots innovaঞon, it poses a challenge to 
ensuring coherence and integraঞon across levels. 
 
When synthesizing these commonaliঞes and conflicts, one of the clearest cross-cuমng 
themes is the need for deliberate acঞon to strengthen weakly integrated domains and 
harmonize vocabulary and metrics across research and policy spheres. Both the 
systemaঞc review and informaঞc mapping indicate that while core objecঞves are 
robustly addressed, progress lags in emergent or transiঞonal areas requiring more 
interdisciplinary or trans-sectoral collaboraঞon. Addressing vocabulary and conceptual 
misalignments is pivotal for promoঞng acঞonable science-policy interfaces and 
acceleraঞng the uptake of systemic, circular, and equitable innovaঞons. 
 
Equally crucial is enhancing coordinaঞon across geographical scales. Strong 
local/naঞonal engagement must be strategically linked with European and global 
ambiঞons to build a food systems research landscape that delivers both context-
specific impact and contributes to larger-scale sustainability, security, and resilience. 
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4. Tentative Roadmap for Food System Research  
This secঞon serves as a preparatory and conceptual guide for the future development 
of a Food Systems Science (FSS) research roadmap within the FoSSNet project.  
 
The development of roadmaps for FSS must be directly grounded in a thorough 
understanding of the persistent research gaps, systemic needs, and strategic objecঞves 
idenঞfied through the comprehensive mapping of European research agendas (Béné et 
al., 2019; Meynard et al., 2017; von Braun et al., 2021). This ensures that both strengths 
and gaps are not only idenঞfied but are acঞonable within a future-facing agenda for 
sustainable, resilient European food systems (Ingram et al., 2024).  Key gaps revealed 
by this analysis include: 
 

 insufficient integraঞon of complex food system interacঞons and feedback loops, 

inefficient management of planetary resources,  

 incomplete adaptaঞon to climate change, 

 underdeveloped biodiversity approaches,  

 limited technological and social innovaঞon,  

 weak rural-urban synergies,  

 inconsistent food system governance,  

 gaps in nutriঞonal security and food safety, and  

 fragmented internaঞonal collaboraঞon and data infrastructure.  

 
These challenges impede progress toward the holisঞc vision set out by the European 
Green Deal, Farm to Fork Strategy, and Food 2030 pathways for more sustainable, 
resilient, and inclusive food systems. 
 
Therefore, any proposed roadmap must respond to these arঞculated needs by forging 
research and innovaঞon (R&I) trajectories that catalyze systemic transformaঞon, close 
criঞcal knowledge gaps, and foster mulঞ-level collaboraঞon. Consequently, this could 
enable alignment with the EU’s core strategic ambiঞons: environmental stewardship, 
equitable nutriঞon, innovaঞon, and global leadership in sustainable food systems. 
 
Addressing the inherent complexity of food systems necessitates the integraঞon of 
both interdisciplinary and transdisciplinary methodological approaches (Bortoleম and 
Lomax, 2019; Lang et al., 2009). This means not only synthesizing insights from diverse 
academic fields but also establishing vital connecঞons between scienঞfic research, 
policy development, pracঞcal implementaঞon, and diverse stakeholder engagement. 
This is essenঞal for thoroughly analyzing systemic interacঞons across the food chain, 
developing robust governance and policy frameworks, fostering innovaঞon through 
diverse actor parঞcipaঞon, and bringing together social, ecological, economic, and 
technological consideraঞons within holisঞc soluঞons (Caracciolo et al., 2023; Hebinck 
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et al., 2021; Klerkx and Begemann, 2020). Employing these approaches ensures the 
scienঞfic robustness and societal relevance of research outcomes, facilitaঞng the 
adopঞon of innovaঞons and reinforcing their impact on policy and pracঞce. 
 
Equally, enhancing collaboraঞve structures across all geographical levels—local, 
naঞonal, European, and global—is fundamental to effecঞve food systems research and 
transformaঞon. Future roadmaps should therefore be designed to foster dynamic, 
mulঞ-stakeholder knowledge networks (e.g., FoSSNet, CleverFood) and sharing 
pla�orms that enable adapঞve responses to evolving challenges. Moreover, promoঞng 
rural and urban innovaঞon ecosystems drives territorial synergies and broadens the 
scalability of effecঞve pracঞces. 
 
Linking these findings to the FoSSNet conceptual framework exposes both where 
integraঞon is succeeding and where it needs to be deepened. Strengths are found in 
domains the framework deems central—core actors, outcomes, and supply chain 
acঞviঞes. However, gaps cluster in areas the CF highlights as needing systemic 
a�enঞon: feedbacks between actors and outcomes, the interplay of exogenous drivers 
(policy, economy, environment), and mulঞ-scalar coordinaঞon. The lack of 
interdisciplinarity and inclusiveness signals that certain feedback loops and system 
layers are weakly operaঞonalized in both research and policy, undermining the ambiঞon 
for transformaঞve, adapঞve systems change. Addressing these gaps requires an 
operaঞonal commitment to the CF’s logic—not only in academic research but also in 
governance and pracঞcal acঞon. 
 
The roadmap structure should be sequenঞal and adapঞve. We recommend in the short 
term (1–3 years) that priority acঞons include strengthening data infrastructures, rapidly 
assessing climate risks, and establishing foundaঞonal ecological linkages. This phase 
aims to operaঞonalize frameworks for inter- and transdisciplinary research, iniঞate pilot 
projects in digitalizaঞon and rural-urban integraঞon and mobilize local and naঞonal 
stakeholders in targeted consorঞa.  
 
As the strategy advances into the medium term (3–7 years), the focus should shi[ 
toward scaling proven innovaঞons to regional and naঞonal levels, consolidaঞng 
governance models, mainstreaming digital collaboraঞon, and insঞtuঞonalizing business 
innovaঞon models. This period should see the broad adopঞon of resilient pracঞces, 
dietary transiঞons, and measurable reducঞons in waste, supported by strengthened 
coordinaঞon across Europe and integraঞon with global research efforts.  
 
In the long term (7–15 years), the roadmap could aspire to embed these models into 
the FoSSNet conceptual framework. As an addiঞon to the prioriঞes in current research 
agendas, the CF highlights the importance to acknowledge the complexiঞes of both 
drivers, acঞviঞes/actors and outcomes of the Food system in research, and not least 
the feedback loops within the system. This calls for comparaঞve approaches – the 
collected data can be used to map ongoing changes of the food system. These changes 
can further be illuminated through cross-cultural and historical analysis of food 
systems. Though the current challenges of sustainability and health are outcomes of 
the industrialized food systems, they can and should also be seen as drivers in future 
food systems.  
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Enduring European and internaঞonal frameworks, promoঞng transconঞnental 
partnerships, and developing adapঞve governance mechanisms that support persistent 
food system resilience, especially in ঞmes with high geo-poliঞcal uncertainty, is another 
key priority in the long-term perspecঞve. Outcomes at this stage would align with 
planetary boundaries, normalize healthy and inclusive diets, and ensure the robustness 
of food chains in the face of global disrupঞons. Central to this phase will be 
collaboraঞve pla�orms linking to the Sustainable Development Goals and ongoing 
data-driven adapঞve learning processes5. 
 
Within the context of FoSSNet and related networks, these roadmaps provide a living, 
strategic instrument for guiding foresight acঞviঞes, scenario building, and ongoing 
strategic refinement. They underpin the formaঞon of effecঞve consorঞa, enhance 
compeঞঞve posiঞoning for funding and joint programming, and establish common 
metrics and digital tools for systemic monitoring.  
 
The roadmap framework also supports deep stakeholder engagement, offering a 
coherent narraঞve for mobilizing civil society, business, and local authoriঞes, and 
ensures that research agendas remain relevant to societal needs. Ulঞmately, the 
adopঞon and iteraঞve refinement of these roadmaps will foster a cohesive pan-
European and global community of pracঞce, advancing scalable innovaঞon and shared 
research vocabularies to drive forward food system sustainability objecঞves. 
 
Addressing the inherent complexity of food systems necessitates the integraঞon of 
both interdisciplinary and transdisciplinary methodological approaches. This means not 
only synthesizing insights from diverse academic fields but also establishing vital 
connecঞons between scienঞfic research, policy development, pracঞcal 
implementaঞon, and diverse stakeholder engagement. Such methodological rigor and 
breadth are essenঞal to analyses the systemic interacঞons across the food chain.  
 
Moreover, enhancing collaboraঞve structures across all geographical levels—local, 
naঞonal, European, and global—is fundamental to effecঞve food systems research and 
transformaঞon. Mulঞ-level collaboraঞon not only fosters alignment between top-down 
strategic objecঞves and ground-level realiঞes but also ensures that innovaঞons and 
policies are both scalable and contextually responsive (Hebinck et al., 2021). In this 
regard, iniঞaঞves such as the Territorial Labs play a pivotal role by serving as living 
laboratories where stakeholders from diverse backgrounds—including policymakers, 
researchers, businesses, and civil society—can co-create, test, and refine soluঞons 
tailored to their unique local contexts. While there are plenty of food systems research 
arঞcles dealing with local case studies, less a�enঞon has been given to how the local 
stakeholders envision research useful in their efforts to transform food systems. This is 
a topic to be addressed, in the workshops, and the future results will provide a vital 
interface for translaঞng research and strategic policy frameworks into operaঞonal 
pracঞces, amplifying the depth and nuance of implementaঞon.  
 
Addiঞonally, the roadmap towards research agendas in European food systems must 
be directly linked to criঞcal current elements such as preparedness, the green 
transiঞon, compeঞঞveness, and resilience. As recent crises have demonstrated, food 
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systems are highly vulnerable to sudden disrupঞons, and the European compeঞঞveness 
strategy underscores that building systemic preparedness and shock absorpঞon is 
essenঞal for both food and economic security. At the same ঞme, the transiঞon toward 
a greener, more sustainable economy adds further complexity, requiring coordinated 
innovaঞon so that European food systems can achieve decarbonizaঞon and circularity 
while maintaining compeঞঞveness amid intensifying global pressures. Accordingly, the 
compeࢼࢼveness strategy for Europe (2024) further stresses that overcoming fragmented 
research, bridging skills gaps, and scaling digital and business innovaঞon are central for 
maintaining Europe’s industrial leadership and strategic autonomy in the agri-food 
sector. Resilience ঞes all these prioriঞes together, moving beyond restoring systems 
a[er disrupঞon to adapঞng and thriving through uncertainty by reinforcing digital, 
governance, and network infrastructure. A research agenda cannot remain a staঞc or 
isolated process but must evolve as a dynamic, iteraঞve framework that systemaঞcally 
integrates preparedness, green innovaঞon, compeঞঞveness, and resilience, in line with 
the strategic imperaঞves detailed in the latest European compeঞঞveness strategy, to 
secure sustainable, robust, and future-ready food systems (European Commission, 
2024). 
 
The recent European Commission report (2025) in shaping the future of food research 
and innovaঞon, is very relevant to complement our mapping in FoSSNet, parঞcularly 
concerning research and innovaঞon (R&I) in food systems, recommends that it will be 
criঞcal to enhance stakeholder engagement with the role of mulঞ-actor collaboraঞons, 
ensuring that diverse stakeholders (including marginalized or vulnerable groups) are 
involved meaningfully in R&I processes. This aligns well in this D.4.1, especially in terms 
of inclusivity and leveraging broad experঞse to improve innovaঞon and impact. It also 
recommends a cascade funding (Financial Support for Third Parঞes), to increase 
flexibility in implementaঞon, shi[ing resources between budget lines, and simplifying 
reporঞng for EU Horizon projects to overcome common administraঞve and procedural 
challenges (European Commission, 2025).  
 
Likewise, the FOODforce network (FOODforce posiঞon paper FP10, 2025) addresses 
the importance of merging food systems with the circular bioeconomy, proposing 
research and innovaঞon efforts that repurpose food side streams, reduce agricultural 
waste, and more efficiently uঞlize resources, with clear environmental and economic 
benefits. These recommendaঞons align with the roadmap of D.4.1 and support the 
development of robust, data-backed frameworks that are essenঞal for coordinaঞng and 
mapping research strengths and gaps across Europe. 
 
The emphasis is on the necessity for collaboraঞve, mulঞ-actor involvement in research 
acঞviঞes, engaging universiঞes, insঞtutes, SMEs, policy makers, and other 
stakeholders, which is crucial for the comprehensive scope required by pan-European 
research. By advocaঞng for the alignment of the Common Agricultural Policy with food 
security and sustainability objecঞves, and calling for increased investments in precision 
farming, crop diversificaঞon, and waste reducঞon technologies, FOODforce and the 
FoSSNet supports the call of a harmonized research agenda that ensures geographic 
and disciplinary breadth and depth in the idenঞficaঞon of innovaঞon opportuniঞes 
across member states. In fact, acঞonable instruments—such as innovaঞon hubs, proof-
of-concept iniঞaঞves, and regionally accessible funding—that facilitate the 
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implementaঞon of research results and foster greater synergy between projects and 
policy frameworks, is vital when translaঞng roadmap recommendaঞons into on-the-
ground research and innovaঞon acঞvity.  
 
Tentaঞve Direcঞons for a Roadmap for Food Systems Science 
 
Based on the integrated analysis of exisঞng research agendas, complemented by the 
researchers’ responses to the survey, we propose the following direcঞons for a road 
map, stressing the need for further anchoring, refining and conঞnuous update. 
 
Food Systems Science (FSS) in Europe should be rooted in mulঞ-level, mulঞ-actor, and 
flexible frameworks that recognize the interconnectedness of local, regional, naঞonal, 
and EU-wide prioriঞes. This includes explicit a�enঞon to the processes and 
mechanisms by which knowledge is generated, valorized, and translated into policy and 
pracঞce. It also entails the systemaঞc incorporaঞon of inclusivity and reflexivity, 
ensuring that all actors—especially those previously marginalized—are partners in the 
transformaঞon process rather than mere subjects of research or policy. Moreover, in a 
rapidly changing technological and regulatory environment, harnessing digital 
infrastructures, federated data systems, and systemic literacy will be essenঞal to enable 
cross-domain intelligence and informed decision-making at all scales. We believe that 
this way of working will facilitate a transformaࢼon towards sustainable food systems. 
The transformaঞve dimension of each direcঞon is explained at the end of each point, 
in relaঞon to the FoSSNet Conceptual Framework, see Figure 1. 
 
 

 Embrace a Mulঞlevel, Spaঞally and Temporally Roadmap 

The Food Systems Science roadmap must move beyond one-size-fits-all strategies and 
explicitly address the spaঞal and temporal heterogeneity of European food systems. 
Research agendas and intervenঞons should be co-developed and evaluated across 
local, regional, naঞonal, and EU-wide levels, with mechanisms for mutual feedback and 
knowledge transfer. This includes building on knowledge and experiences of living labs 
across Europe to ensure a place-based approach is adopted. The roadmap should clearly 
arঞculate phases of work and ঞmelines for acঞons at each system level. This point is 
intended to be transformaঞve by facilitaঞng the integraঞon of the Food systems 
condiࢼons Policy & governance and Science & technology. 
 

 Integrate Levels of Strategy, Valorizaঞon, and Innovaঞon 

The importance of FSS must be grounded in layered approaches to strategic research 
(fundamental science), innovaঞon (applied R&I), and valorizaঞon (policy and market 
uptake). Differenঞated pathways should be constructed for basic research, translaঞonal 
projects (such as breakthrough innovaঞons for alternaঞve proteins or circularity), and 
strategic governance/policy research, matching methods and outputs to the specific 
requirements of each system level and actor group. By a more integrated approach, the 
transformaঞve possibiliঞes stemming from policy and market uptake of breakthrough 
innovaঞons will be facilitated. 
 

 Operaঞonalize Inclusiveness, Parঞcipaঞon, and Reflexivity 
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Building on WP3 and expert comments, the process by which research is funded, 
designed, and evaluated must foreground inclusivity: the “how” is as important as the 
“what.” Means for parঞcipatory governance (e.g., food policy councils, mulঞ-
stakeholder consorঞa) and iteraঞve consultaঞon should be embedded. The co-creaঞon 
of research agendas with direct input from ciঞzens, communiঞes, vulnerable 
populaঞons, industry, and public sector actors—ensuring that research does not simply 
advance scienঞfic fronঞers, but acঞvely contributes to a more just food system, starঞng 
from the local level. Inclusive and parঞcipatory ways of doing research is both a way to 
widen and deepen the research and a way to unleash the transformaঞve capabiliঞes of 
excluded groups.  
 

 Leverage Educaঞon–Research Synergies for Systemic Literacy 

We must prioriঞze to connect food system literacy strategies with research, educaঞon, 
and policy design. Curricula for food system science literacy, co-developed with 
stakeholders and piloted in living labs, are needed to shape the next generaঞon of 
professionals, researchers, and ciঞzens capable of navigaঞng—and transforming—the 
complexity of food systems. These efforts should accompany knowledge hub 
development for broad accessibility and upskilling. There is also need for research about 
which are the most effecঞve sorts of pedagogy, communicaঞon format and channels, 
types of assessments and other components for advancing the knowledge and skills for 
food system transformaঞon. Advancing food systems literacy in broad groups, thereby 
enabling people in all parts of the food system to create systemic innovaঞon is possibly 
the most important transformaঞve acঞon in the long term perspecঞve. 
 

 Enhance Cross-Scale, Cross-Domain Intelligence and Data Sharing 

A data infrastructure is fundamental for systemic transformaঞon. Future research and 
funding mechanisms should prioriঞze federated data pla�orms, open-access 
repositories, and harmonized data standards to enable analysis, benchmarking, and 
decision support across domains and scales. These advances should integrate 
agricultural, health, economic, social, and environmental data, using the CF structure as 
an analyঞcal backbone. The development of a data infrastructure dedicated to facilitate 
food system intervenঞons will facilitate the policy research interacঞons and validate 
transformaঞve acঞons. 
 

 Refine Alignment with Policy Strategies and Funding Mechanisms 

An explicit, dynamic alignment is required with Farm to Fork, Food 2030, and the 
evolving Horizon Europe frameworks. The EU could benefit while incenঞvizing projects 
that posiঞon themselves at the intersecঞon of sustainability, resilience, and 
compeঞঞveness—including innovaঞon support for SMEs, digitalizaঞon, and next-
generaঞon skills development—while commiমng to more strategic, outcome-oriented 
funding models grounded in the evidence and feedback from place-based 
experimentaঞon. Assisted by the ongoing development of evaluaঞon of systemic 
effects, such approach can more clearly select and evaluate the transformaঞve 
potenঞals of allocated funds. 
 
 

 Embrace Inter- and Transdisciplinarity 
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The challenges of food system transformaঞon demand both inter- and trans-
disciplinary approaches that synthesize perspecঞves from across natural sciences, 
social sciences, engineering, and the humaniঞes. The roadmap should require and 
incenঞvize cross-disciplinary projects, foster transdisciplinary pla�orms linking 
academic experঞse with pracঞঞoner and community knowledge, and address 
persistent coordinaঞon barriers between disciplines to enable genuinely holisঞc 
soluঞons. No single discipline can address the challenges of contemporary food 
systems, but through the advancement of Inter- and transdisciplinary food systems 
science, the capacity of research to become an enabler of food systems transformaঞon 
will be much strengthened. 
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5. Conclusions  
Key findings reveal that significant progress has been made in aligning research agendas 
with EU policy prioriঞes such as sustainable producঞon, food security, innovaঞon, and 
governance. However, criঞcal gaps remain in areas including interdisciplinary 
integraঞon, rural-urban and global collaboraঞon, the uptake of digital and data-driven 
methodologies, and the meaningful inclusion of marginalized voices. Parঞcularly 
underrepresented topics such as circularity, alternaঞve proteins, food waste reducঞon, 
and integraঞon of social and economic determinants signal persistent challenges to 
achieving the mulঞdimensional vision of food systems transformaঞon arঞculated in the 
European Green Deal, Farm to Fork Strategy, and Food 2030 iniঞaঞves. 
 
The approached research agenda and dynamic roadmap derived from this mapping are 
structured to address these challenges across short-, medium-, and long-term horizons. 
In the short term, the agenda advocates for building robust data infrastructures, piloঞng 
innovaঞons, and catalyzing stakeholder engagement. Over the medium term, it 
prioriঞzes the insঞtuঞonalizaঞon of governance models, the scaling of proven 
innovaঞons, and the mainstreaming of digital collaboraঞon. For the long-term, the 
agenda envisions embedding resilient and sustainable pracঞces throughout the EU, 
fostering global partnerships, and creaঞng adapঞve governance mechanisms capable 
of withstanding systemic shocks and uncertainঞes. In fact, central to this framework is 
a commitment to inter- and transdisciplinary research, mulঞ-actor parঞcipaঞon, and 
harmonized metrics—ensuring that research outputs are both contextually nuanced and 
scalable across geographical levels. Moreover, prioriঞzing educaঞon–research 
synergies, data integraঞon, and parঞcipatory governance will be criঞcal to overcoming 
persistent knowledge gaps and translaঞng Europe’s strengths into systemic 
transformaঞon for food system sustainability, resilience, and equity. 
 
Deliverable 4.1 aims to be a resource for the advancement of FSS and the sustainability 
transformaঞon of the EU food system. It provides strategic direcঞon for future research 
funding and policy formulaঞon and hopes to serve as an evidence-based catalyst for 
fostering collaboraঞve, innovaঞve, and inclusive food systems research. By idenঞfying 
leverage points, clarifying shared vocabularies, and seমng a dynamic agenda for acঞon, 
this deliverable empowers the FoSSNet project with stakeholders—from policymakers 
and academics to pracঞঞoners and civil society—to co-create soluঞons that are 
resilient, just and environmentally sound.  
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C. Reviewed Horizon projects from Cordis 
AETERAKIS - A territorialised Agricultural Knowledge and Innovation Systems 
framework for agroecological transitions https://doi.org/10.3030/101146631 

Agroecology-TRANSECT - Trans-disciplinary approaches for systemic economic, 
ecological and climate change transitions https://doi.org/10.3030/101060816  

AI enabled artistic solutions for sustainable food systems - Hungry EcoCities 
https://doi.org/10.3030/101069990  

BibeConf - Partnering for the Future Hungarian EU Presidency Conference 
https://doi.org/10.3030/101197372  

CEA-FIRST - Consortium Europe-Africa for Research and Innovation on Food 
Systems Transformation https://doi.org/10.3030/101136771  

Changing practices and Habits through Open, Responsible, and social Innovation 
towards ZerΟ fοod waste - CHORIZO https://doi.org/10.3030/101060014  

CityLife - A bio-archaeological study of 1,800 years of resilience and adaptation to 
urbanity https://doi.org/10.3030/101126337  

Co-creating the prototype 'Sustainable FOOD Systems PArTnersHip' - FOODPathS 
https://Cordis.europa.eu/project/id/101059497  

CULTIVATE - CO-DESIGNING FOOD SHARING INNOVATION FOR RESILIENCE 
https://doi.org/10.3030/101083377  

DARWIN - Transition to safe & sustainable food systems through new & innovative 
detection methods & digital solutions for plant-based products derived from new 
genomic techniques, under a co-creation approach 
https://doi.org/10.3030/101136462  

DIGITALISATION FOR AGROECOLOGY - D4AgEcol 
https://doi.org/10.3030/101060759  

DIGNITYFIRM - Dignity For Irregular Migrants in EU Farm2Fork Labour Markets 
https://doi.org/10.3030/101094652  

DRG4Food- Empowering a fair and responsible European FoodRegister, fostering 
citizen sovereignty and creating a data-driven food system. 
https://doi.org/10.3030/101086523   

ECO-INTENS-HORT - Ecological intensification in horticulture: Increasing crop 
quantity and quality by understanding relationships between functional diversity, 
ecosystem services and genotype-specific traits https://doi.org/10.3030/101105658  
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EMPHASIS-GO - Bringing EMPHASIS to operation: European Infrastructure for multi-
scale Plant Phenomics and Simulation for food security in a changing climate 
https://doi.org/10.3030/101079772  

EPIC-SHIFT - Securing Holistic and Impactful Food Systems Transformation with 
Novel Foods based on alternative proteins https://doi.org/10.3030/101181470  

EVALUATOR - EVALUation of heAlthy-susTainable fOod pRoteins 
https://doi.org/10.3030/101062730  

FEAST - Food systems that support transitions to hEalthy And Sustainable dieTs 
https://doi.org/10.3030/101060536 

FCI4AFRICA - FAIR FOOD AND TRADE SYSTEMS FOR AFRICA THROUGH FOOD 
CONVERGENCE INNOVATION https://doi.org/10.3030/101182485  

FOLOU - Bringing knowledge and consensus to prevent and reduce FOod LOss at 
the primary production stage. Understanding, measuring, training and adopting 
https://doi.org/10.3030/101084106  

FOODCLIC - integrated urban FOOD policies – developing sustainability Co-benefits, 
spatial Linkages, social Inclusion and sectoral Connections to transform food systems 
in city-regions https://doi.org/10.3030/101060717  

FoodCoP - FUELLING STARTUP VILLAGES WITH CIRCULAR BIOECONOMY 
STRATEGIES https://doi.org/10.3030/101182001  

FOODITY - FOod and nutritiOn Data-driven innovation respectful of citizen's Data 
SovereIgnTY https://doi.org/10.3030/101086105  

Food Systems Transformation in Southern Africa for One Health - FoSTA-Health 
https://Cordis.europa.eu/project/id/101060887 

FOSTER - Fostering food system transformation by integrating heterogeneous 
perspectives in knowledge and innovation within the ERA 
https://doi.org/10.3030/101059954  

FS4Africa - Food Safety for Africa https://doi.org/10.3030/101136916  

FUTURE4PRIMA - TOWARDS A BRIGHTER FUTURE FOR THE MEDITERRANEAN 
WITH A RENEWED PRIMA PARTNERSHIP https://doi.org/10.3030/101131632  

FutureFoodS - European partnership for a sustainable Future of Food Systems 
https://doi.org/10.3030/101136361  
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GI SMART - Geographical Indications’ contribution to smart territorial development 
and sustainability. Insights for GIs producers, policy makers, consumers and local 
communities. https://doi.org/10.3030/101136364  

HOLiFOOD - Holistic approach for tackling food systems risks in a changing global 
environment https://doi.org/10.3030/101059813  

MAGNO - CONQUERING NEW STRATEGIES TO PREVENT AND REDUCE 
PACKAGING POLLUTION https://doi.org/10.3030/101135258  

MICROBIOMES4SOY - Healthier diets and sustainable food and feed systems 
through employing microbiomes for soya production and further use 
https://doi.org/10.3030/101083671  

MYMATCH - MYcotoxin MAnagement (AI)platform To face CC impact on food safety 
and Human Health https://doi.org/10.3030/101181208  

Organic seed and plant breeding to accelerate sustainable and diverse food systems 
in Europe - LIVESEEDIN https://doi.org/10.3030/101059872  

Pan-European Food Systems Science Network – FoSSNet 
https://Cordis.europa.eu/project/id/101134861  

PRECIOUS - Addressing the Environmental Impacts Of Food Loss And Waste 
Prevention And Its Rebound Effects https://doi.org/10.3030/101181994  

PRO-WILD - Protect and promote Crop Wild Relatives 
https://doi.org/10.3030/101134965  

RE4GREEN - Research Ethics and integrity for the GREEN transition 
https://doi.org/10.3030/101131706  

REDESIGN - tRansformativE fooD valuE Systems reshapInG resilient urban 
laNdscapes https://doi.org/10.3030/101182261  

RefreSCAR - Improved coordination of national and European bioeconomy research 
and innovation programmes in the ERA through strengthened SCAR Working Groups 
https://doi.org/10.3030/101060553  

SecureFood - AN INTEGRATED APPROACH TO ENHANCE FOOD SYSTEMS 
RESILIENCE, ADVOCATING FOR FOOD SECURITY AND UNINTERRUPTED FOOD 
SUPPLY https://doi.org/10.3030/101136583  

Shaping the future bioeconomy across sectoral, governmental and geographical levels 
- ShapingBio https://doi.org/10.3030/101060252  

SHARE IT SOLUTIONS – SIS https://doi.org/10.3030/101069183  
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SIRCAH 2- Support for the International Research Consortium on Animal Health
 https://doi.org/10.3030/101082377  

SIXFOLD - Stimulating Innovation eXperiments in Food prOcessing Live 
Demonstrators https://doi.org/10.3030/101158281  

SOSFood - Sustainability Optimization for Secure Food Systems 
https://doi.org/10.3030/101134894  

StEPPFoS - Strengthening Evidence-Based Policy Practice for Sustainable Food 
Systems under the EU-AU Partnership https://doi.org/10.3030/101136770  

Sustain-FIT - Innovative career development programme that enables 50 talented, 
international researchers to work on industrially focused sustainability research 
projects https://doi.org/10.3030/101177663  

SWIFT - Supporting Women-led Innovations in Farming and rural Territories 
https://doi.org/10.3030/101084561  

Transformative Change in Telecoupled Agrofood Systems for Biodiversity and Equity 
- TC4BE https://doi.org/10.3030/101082057  

VISION4FOOD - Envisioning an integrated quadruple helix and RRI framework for 
food system transformation and regional innovation ecosystem enhancement 
https://doi.org/10.3030/101183145  

WASTELESS - WASTE QUANTIFICATION SOLUTIONS TO LIMIT 
ENVIRONMENTAL STRESS https://doi.org/10.3030/101084222  

WHEATBIOME - Unravelling the potential of the wheat microbiome for the 
development of healthier, more sustainable and resilient wheat-derived food & feed 
products https://doi.org/10.3030/101084344  
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Annexes 
Annex 1. The Horizon Europe strategic plan for 2025-2027 criteria 
The plan idenঞfies several key research gaps within European food systems, 
emphasizing the need for further invesঞgaঞon to enhance sustainability, resilience, and 
inclusivity. These gaps are crucial for achieving the goals of the European Green Deal 
and ensuring food security in a changing global context. 
 

Horizon Europe strategic plan for 
2025-2027  

Key research criteria 

Descripঞon  

4.1 Complex Interacঞons Within Food 

Systems 

The need for deeper understanding of the intricate relaঞonships 

within food systems, including the interdependencies between 

producঞon pracঞces, consumpঞon pa�erns, and their broader 

impacts on society and the environment. Research should focus 

on analyzing the impact of the different parts of the food system 

on each other and the consequences of changes in any of those 

parts. 

4.2 Planetary Boundaries and Resource Use 

There is a significant gap in understanding the limits of the planet's 

resources in the context of food producঞon and consumpঞon. The 

plan calls for more research on developing methods for efficient 

resource management within planetary boundaries, as well as 

understanding and miঞgaঞng the impacts of polluঞon on the food 

chain. The plan also calls for research in how to reduce the 

environmental footprint of food systems. 

4.3 Climate Change Impacts and Miঞgaঞon 

The need to understand and miঞgate the impact of climate change 

on agriculture, fisheries, and food systems is an important research 

gap. The plan underscores the importance of developing climate 

adaptaঞon strategies for the sector and explores the potenঞal of 

food systems in carbon sequestraঞon and reducঞon of 

greenhouse gas emissions. 

4.4 Biodiversity and Ecosystems 

The strategic plan calls for increased research to examine the 

interconnecঞons between biodiversity and food producঞon, 

including how to protect and restore ecosystems while ensuring 

sustainable food producঞon, and how to integrate biodiversity 

into social and economic policies and pracঞces. There is a need to 

further invesঞgate the relaঞonships between health and 

biodiversity. 

4.5 Technological and Social Innovaঞon The plan promotes new technologies such as digital tools for 

precision farming, more research is needed to develop and 
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implement such soluঞons effecঞvely, and to explore social 

innovaঞons that promote behavioral change for sustainable and 

healthy diets. The plan highlights the need to explore new business 

and governance models to foster technological and social 

innovaঞon across sectors. 

4.6 Rural-Urban Synergies 

There is a research gap concerning the connecঞons between rural 

and urban areas in the food system. More research is needed to 

improve territorial governance, strengthen rural innovaঞon 

ecosystems, and to understand how sustainable farming pracঞces 

can provide economic opportuniঞes, prevent rural depopulaঞon, 

and a�ract people to rural areas. 

4.7 Food Systems Governance and Policy 

There is a research gap concerning the connecঞons between rural 

and urban areas in the food system. More research is needed to 

improve territorial governance, strengthen rural innovaঞon 

ecosystems, and to understand how sustainable farming pracঞces 

can provide economic opportuniঞes, prevent rural depopulaঞon, 

and a�ract people to rural areas. 

4.8 Nutriঞonal Security and Safety 

The plan highlights a need for more effecঞve governance models 

and tools to support the transiঞon towards sustainable food 

systems, including the development of metrics and enhanced 

science-policy interfaces. It calls for research into how to 

strengthen Agricultural Knowledge and Innovaঞon Systems 

(AKIS). 

4.9 Data and Digitalizaঞon 

There is a research gap relaঞng to ensuring access to safe and 

nutriঞous food for all. The plan highlights the need for research in 

personalized nutriঞon, food safety, and the prevenঞon of food 

fraud. The plan stresses the need to achieve food and nutriঞon 

security for the long term through a sustainable farming approach. 

4.10 Internaঞonal Cooperaঞon 

There is a gap in the understanding of how to effecঞvely 

implement digital technologies and data across the food chain to 

make the food system more sustainable and efficient. The plan 

also idenঞfies the need to develop digital commons and ensure a 

fair data economy. The plan promotes the exploraঞon of 

opportuniঞes that environmental observaঞons and the use of data 

might offer to enable sustainable, resilient, effecঞve and efficient 

food systems. 

4.11 Water Resilience 

There is a research gap in the understanding of how to improve 

water resilience within the food system, requiring R&I to enhance 

water resource availability and management under climate change 

scenarios, taking into account the soil-water nexus. 
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Annex 2. FoSSNet Territorial Labs 
The territorial Labs are a key mechanism to understanding the local, regional and 
naঞonal scales of Food Systems in Europe and they serve to test and refine the 
FoSSNet CF and associated tools. These labs serve as sites for mulঞlevel, 
transdisciplinary, and parঞcipatory research acঞviঞes. They are designed to support 
the development of evidence-based and transdisciplinary food system transiঞon 
pathways. Within these three labs, academics collaborate with different food systems 
stakeholders to idenঞfy high-priority research needs and develop collaboraঞve 
responses to them. The approach specifically addresses inclusiveness, paying 
a�enঞon to the parঞcipaঞon of vulnerable groups and stakeholders less prone to 
engagement, such as the private sector.  

 
The three FoSSNet territorial labs are represented by Barcelona, Riga and Warsaw. 
Based on the outcomes of this iniঞal assessment, the three territorial labs will design 
and implement a series of iteraঞve workshops in 2025-2026. These workshops will 
serve to operaঞonalize the FoSSNet CF and to further develop or adapt new models 
and tools that support the design of food system transiঞon pathways parঞcularly 
relevant to the context of the three territorial labs. Each workshop will be structured to 
facilitate collaboraঞon among stakeholders, foster innovaঞon, and prompt the co-
creaঞon of soluঞons adapted to both local needs and broader research agendas. 
 
 
Territorial Lab in Spain: Barcelona      

The Barcelona-Catalonia Territorial Lab (BCTLab) is grounded on the Barcelona Healthy 
and Sustainable Food Strategy for 2030 (EASSB2030) that serves as a roadmap for the 
city's food policies over the next eight years, aiming to transform the food system by 
fostering individual dietary changes and providing condiঞons for systemic 
transformaঞon across various sectors and acঞviঞes (Barcelona City Council, 2022; 
Generalitat de Catalunya, 2021).  
 
The BCTLab features two key components: mulঞ-actor food governance spaces and an 
emerging academic space. The mulঞ-actor food governance spaces are already linked 
to exisঞng regional strategies, including the 2030 Barcelona Food Strategy (Barcelona 
City Council, 2022) and the Catalan Strategic Food Plan (Generalitat de Catalunya, 
2021). Addiঞonally, the Food Acঞon and Research Observatory (FARO) at the 
University of Barcelona (UB) represents an emerging academic space. FARO is 
supported by local, regional, and naঞonal public insঞtuঞons and brings together various 
disciplines such as nutriঞon, pharmacy, biology, sociology, economics, anthropology, 
history, law, and social work. This interdisciplinary approach ensures a comprehensive 
understanding of the food system and its mulঞfaceted challenges, fostering innovaঞve 
soluঞons and strategies for sustainable food pracঞces within the region. The 
integraঞon of these governance and academic spaces enhances the lab's capacity to 
address complex issues related to food producঞon, distribuঞon, and consumpঞon, 
promoঞng a more resilient and equitable food system in Barcelona and Catalonia. 
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Territorial Lab in Latvia: Riga         

The Riga Territorial Lab (RTLab) funcঞons as a living laboratory, and it is strategically 
centered around the Āgenskalns market, which serves as a mulঞfuncঞonal urban food 
hub within the city. This hub is a focal point for a diverse set of food-related acঞviঞes, 
including the operaঞon of a farmers' market, the hosঞng of community kitchen events, 
and the implementaঞon of food educaঞon iniঞaঞves targeঞng various segments of the 
local populaঞon. The acঞviঞes at the hub engage stakeholders—entrepreneurs, 
students, nutriঞonists, social scienঞsts, and community acঞvators—reflecঞng a strong 
commitment to inclusivity and collaboraঞve pracঞce. The overarching objecঞve of the 
RTLab is to coordinate efforts and enhance the wellbeing and health of neighborhood 
communiঞes by leveraging food system intervenঞons and local partnerships. 
 
A central focus within the RTLab is on idenঞfying collaboraঞve responses to the 
research needs and systemic food challenges uncovered within its seমng. These 
responses o[en materialize as research projects, joint programs, or pilot iniঞaঞves that 
address concrete issues affecঞng the community or the city’s food system more 
broadly. Throughout this process, special a�enঞon is given to aspects of inclusivity, 
including proacঞve engagement of vulnerable groups and stakeholders who might be 
less inclined to parঞcipate, such as members of the private sector.  
 
The Riga Territorial Lab also strengthens connecঞons between place-based 
stakeholders—those rooted in the Āgenskalns market community—and the broader 
scienঞfic and innovaঞon ecosystem. This is achieved through collaboraঞon with the 
project’s Knowledge Hub, developed by COCOREADO, another Horizon 2020 project 
that aims to rebalance the posiঞon of farmers in supply chains and public procurement 
of food by coordinaঞng and supporঞng relevant acঞons.  
 
Importantly, the research and experimentaঞon conducted in the RTLab will contribute 
to academic and project-specific objecঞves as well as the development of local, 
regional, and naঞonal policies.  
 

Territorial Lab in Poland: Warsaw       

The territorial lab in Poland is conceived as a science-pracঞce laboratory that acঞvely 
bridges research units with pracঞঞoners in the field of sustainable food systems. Its 
core mission is to foster a systems-based transformaঞon within the Polish food value 
chain, relying heavily on collaboraঞve efforts to pinpoint development challenges, 
idenঞfy regional needs, and address knowledge gaps. Operaঞng under the auspices of 
the Naঞonal Bioeconomy Hub, the lab both benefits from and contributes to an 
established network that emphasizes the integraঞon of various bioeconomy sectors, 
parঞcularly focusing on agricultural biomass. Through such integraঞon, the lab seeks to 
develop evidence-based, transdisciplinary soluঞons that support the transiঞon of food 
systems in Poland. 
Although the lab is structured to operate on a naঞonal scale, it remains sensiঞve to the 
unique contexts and challenges presented by differing regional landscapes. Its 
parঞcipants—ranging from policy makers and regional bodies to entrepreneurs, 
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researchers, and civil society organizaঞons—infuse the process with a place-based 
perspecঞve.  
 
The workshops will play an integral role, serving as venues for mapping the Polish food 
system, idenঞfying both enablers and barriers to transformaঞon, and engaging 
stakeholders in knowledge exchange. The process is designed to test conceptual 
project models, parঞcularly those developed in iniঞal project phases, in real-world 
contexts relevant to the Polish agri-food sector. This pracঞcal orientaঞon ensures the 
development of both context-sensiঞve soluঞons for Poland and more generalized 
recommendaঞons that may be applicable at the European level. Central to the 
funcঞoning of the territorial lab is facilitaঞon by researchers, who catalyze the lab’s 
processes and support the creaঞon of collaboraঞve networks essenঞal for the lab’s 
operaঞon. The process is designed to be iteraঞve and inclusive, where mulঞ-
stakeholder engagement is instrumental in shaping both policy recommendaঞons and 
innovaঞon in business pracঞces. 
 
A criঞcal challenge idenঞfied by the lab pertains to ensuring conঞnued agency and 
sustainability. Achieving meaningful food system transformaঞon at the naঞonal scale 
demands a deep commitment and engagement from government actors. Furthermore, 
sustaining the lab’s iniঞaঞves beyond project funding cycles requires careful planning 
regarding resource allocaঞon and stakeholder engagement. The process emphasizes 
the importance of collaboraঞve governance, the leveraging of diverse networks, and 
the conঞnual adaptaঞon of strategies based on stakeholder input and empirical 
evidence. 
 
 
 
 

Annex 3. List of supplementary appendices 
The following appendices are available upon request in excel format as separate 
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2.1.1. Data matrix – List of reviewed documents and sources for the systemaঞc review. 
 
3.3. List of reviewed documents for the informaঞcs approach 
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A4. FoSSNet Agenda Keywords 
 
 
 
 
 


