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Executive summary

The Deliverable 4.1 “Pan-European Mapping of Research Needs and Knowledge Gaps”
provides a comprehensive and systematic 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 multi-methodological approach—including systematic literature reviews,
informatics-driven analyses, stakeholder consultations, and surveys—the mapping
synthesizes research agendas from global, European, national, 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 priorities such as sustainable production, food security, food
safety, innovation, and governance, especially at local and national levels. The synthesis
of gaps and strengths identified in this mapping is informed by, and mapped onto, the
FoSSNet CF, which serves as both an analytical and organizational 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, facilitating stakeholder engagement, and enabling
transformative research and innovation across multiple scales. However, critical gaps
persist, notably in inter- and transdisciplinary integration, inclusivity of marginalized
voices, systemic approaches to rural-urban and global collaboration, and the uptake of
digital and data-driven tools. The analysis also highlights underrepresentation of
specific topics such as circularity, alternative proteins, food waste reduction, and
integration of social and economic determinants—pointing to ongoing challenges in
fully realizing the multidimensional vision of EU food system transformation.

The deliverable proposes a dynamic research roadmap to address these gaps in short-,
medium-, and long-term time horizons. In the short term, emphasis is placed on building
data infrastructures and launching pilot projects; medium-term actions focus on scaling
proven innovations and institutionalizing governance models; long-term goals involve
embedding resilient practices across the EU and strengthening global, multilevel
partnerships. The roadmap emphasizes the necessity of inter- and transdisciplinary
research, collaborative platforms, and stakeholder-driven solutions to foster impact and
innovation.

This mapping exercise serves as a foundational resource for the FoSSNet Knowledge
Hub and future project activities, providing evidence-based direction for policy
recommendations and facilitating co-creation of knowledge between academia,
practitioners, policymakers, and communities. By identifying leverage points and
shared vocabularies for transformation, Deliverable T4.1 contributes critically to a
forward-looking, resilient, and just European food system, guiding future investments
and collaborative actions 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 multiple research agendas demonstrate a strong interest in the
field, it is difficult for researchers and research funders to acquire an overview of
which directions are given priorities by different stakeholders. This deliverable
presents an overview of exercises presenting research agendas in food system science
conducted in the last 5 years (from 2020).

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 Innovation (K&l) governance structure for
Europe’s food system.

Deliverable 1.1 (D1.1), the FoSSNet Food Systems CF, serves as a foundational element
of the project, designed to standardize understanding of food systems, identify
intervention points for transformation, and guide all project activities. Its fundamental
purpose is to clearly define the elements and boundaries of a food system. By doing so,
it cultivates a shared lexicon and comprehensive understanding among academics and
decision-makers. Integrating diverse disciplinary perspectives, this framework is crucial
for harmonizing discussions and actions aimed at improving European food system
outcomes, facilitating knowledge exchange, and identifying critical knowledge gaps.

The CF is instrumental in identifying potential intervention points for food system
transformation, encompassing both established and emerging opportunities that will
inform broader debates on food system change. Primarily drawing from existing
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 additional
consideration given to the institutional environment, supporting services, and food
environments, which collectively shape actor behaviors. The inclusion of food
environments specifically highlights direct human-food system interactions across the
entire chain.

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

e How? FSS requires a systems approach to integrate diverse knowledge in an
independent, transparent, democratic, participatory, fair and equitable way,
recognizing social, cultural, political, economic and biophysical contexts.

e Why? FSS is needed to better understand and foster transformative action in
policy and practice on innovation, conservation, restoration and exnovation? in
interconnected social, economic and biophysical systems. Such action helps
transition towards more sustainable, resilient, and nature- and people-positive
food systems.

Contemporary global agrifood systems face profound challenges in sustainably
nourishing humanity and providing essential environmental services. Persistent
unsustainable trends, driven by factors such as population growth, urbanization,
macroeconomic instability, geopolitical tensions, resource competition, and climate
change, severely threaten system sustainability and resilience, increasing the risk of
future food crises (Galanakis, 2015). Such drivers exacerbate negative socioeconomic
and environmental impacts, significantly impeding progress toward Sustainable
Development Goals related to agrifood systems. Furthermore, prevailing agrochemical
and energy-intensive agricultural practices deplete natural resources, generate
substantial greenhouse gas emissions, and accelerate biodiversity loss, leading to
increased hunger, food insecurity, and a widespread lack of access to healthy diets.
Addressing these multifaceted issues necessitates a fundamental paradigm shift
beyond incremental solutions, demanding a fair transition that confronts difficult trade-
offs

Within the European Research Area, the current K&l 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&l
governance structure (Meynard et al., 2017; Schot & Steinmueller, 2018; Dabars &
Dwyer, 2022). A critical element of any robust K&l system is the development of clear
definitions 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 meticulously
mapping knowledge gaps within European food systems, thereby enabling targeted
interventions. A revised K&l system, grounded in a shared understanding of food
systems, allowing for integrated food systems thinking, with identified transformation

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

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
initiative is fundamentally geared toward the co-production of research to facilitate
transformation concerning sustainable food systems. The importance of this agenda
and roadmap is underscored by its clear objectives: rigorously identifying existing
knowledge gaps and priority research needs within FSS.

Over the past five years, this involves a systematic collection and analysis of research
agendas integrating insights from European projects, EIT Food initiatives, and Strategic
Research and Innovation Agendas (SRIAs). Informed by the FoSSNet CF (D1.1), the
synthesized information will also inform the roadmap for future research directions.

Crucially, identified research needs and knowledge gaps are systematically aligned with
key European policy objectives, including:

e The Horizon Europe strategic plan (2025-2027)

e The Farm to Fork Strategy

e FOOD2030 priorities

e The Strategic Research and Innovation Agenda (SRIA) developed by the Standing
Committee on Agricultural Research and the Sustainable Food System

Partnership.

This alignment ensures the research agenda directly addresses pertinent policy drivers
for sustainable food system transformation.

The developed research agenda and roadmap serve as foundational inputs for other
project components, informing the Knowledge Hub and providing an evidence-based
basis for policy recommendations concerning the FSS application. Like all activities in
FoSSNet, the methodology for identifying research needs and gaps emphasizes
inclusivity, drawing from the activities within WP3. This mapping and synthesis aim to
identify research priorities that connect diverse stakeholder demands with varied
academic expertise, facilitating informed debate and the co-production of actionable
knowledge. Recognizing the dynamic research landscape, the agenda will be iteratively
updated with expected outcomes from territorial labs (WP4, T4.2), FoSSNet
conferences, and input from the broader FoSSNet network.
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D4.1 systematically compiles and analyses existing research agendas related to food
systems over the past five years. D1.1 guided the synthesis of the key research
questions and the data to formulate a comprehensive research agenda and roadmap
for food systems science. ldentified research needs and knowledge gaps are aligned
with the objectives of the Farm to Fork Strategy, Food2030 priorities, and the ongoing
efforts of the Sustainable Food System Partnership. This synthesized information will
also serve as foundational 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
continuous refinement. All resulting data will be integrated into Task 4.4. This
comprehensive mapping and synthesis exercise will identify key research priorities that
bridge the demands of various stakeholders with the diverse academic capacities
identified in WP2, Task 2.1. Furthermore, the review and subsequent survey explicitly
integrate knowledge and practices generated in terms of inclusivity aspects, more
specifically Tasks 3.1 and 3.2.

2. Methodology

To achieve the objectives of Task 4.1, a multi-faceted methodology was employed for
data collection and analysis. The methodology integrated a systematic literature review
with the development of comprehensive academic and non-academic databases to
identify existing food system research agendas and knowledge gaps across Europe and
beyond. The initial data collection involved a systematic review of online documents,
encompassing both scientific and non-scientific sources, and contributions from
FoSSNet partners. This included peer-reviewed academic literature, and strategic policy
documents at the European Union level, and national food strategies. The principal aim
was to map the evolution of food systems research with respect to stated or implied
priorities in these documents, thematic 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 Committee on
Agricultural Research (SCAR) Strategic Research and Innovation Agenda (SRIA).

To extract consistent insights from this diverse body of literature, the review process
was guided by a series of core analytical questions:

e What future research directions or priorities are explicitly stated or strongly
implied by the authors?
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e How are these priorities identified (e.g., via literature review, expert
consultations, case studies)?

¢ What methodological directions or research strategies are recommended or
needed?

e What limitations or challenges in FSS are identified?

Further, a pan-European survey (Milestone M12) was conducted that systematically
captured perspectives on research needs and knowledge gaps in Food System Science
(FSS) from a diverse cross-section of stakeholders targeting a broad array of
respondents, including academic researchers, policy makers, private sector
representatives, and practitioners. The aim of this was to capture additional viewpoints
regarding unmet research needs and contextual knowledge gaps from a diverse array
of sectors and geographic regions.

The identification of research agendas constituted a structured integration of academic
and non-academic sources. Academic publications were systematically collated from
the Scopus database, utilizing the keywords “food systems” and “research agendas.”
This search yielded 194 initial documents, which were subsequently filtered to 42
documents that met stringent eligibility criteria. These criteria included:

e relevance to food system research

e explicit European focus

e clarity in the articulation 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 additional
material, national food and bioeconomy strategies from selected countries, and
territorial lab reports from three European case studies, namely Spain
(Barcelona/Catalonia), Latvia (Agenskalns market, Riga), and Poland (Warsaw), were
gathered (Annex 2). The ambition has been to include perspectives from different
geographical levels (global, European, national and local), and the multilevel perspective
was considered through the analytical 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
international levels (global, European). In the next phases of the project, the local
perspectives 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, consultations with FoSSNet partners in WP 4 working meetings guided the
development, validation, and application of the search strategy, coding framework, and
eligibility criteria, ensuring methodological transparency and robustness throughout
the process.
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All documents were reviewed systematically with the aid of a coding framework, which
was designed to capture critical dimensions relevant to European food systems
research. This framework recorded alignment with the Horizon Europe Strategic Plan
for 2025-2027 by tracking research and innovation gaps across eleven categories:

Name of the Objective/criteria

4.1 Complex Interactions Within Food Systems
4.2 Planetary Boundaries and Resource Use
4.3 Climate Change Impacts and Mitigation
4.4 Biodiversity and Ecosystems

4.5 Technological and Social Innovation

4.6 Rural-Urban Synergies

4.7 Food Systems Governance and Policy
4.8 Nutritional Security and Safety

4.9 Data and Digitalization

4.10 International Cooperation

4. 11 Water Resilience

Additionally, the framework documented the extent to which each document
addressed the Food 2030 Pathways for Action, encompassing eleven distinct
dimensions:

Name of the Objective/criteria

5.1. Governance for Food Systems Change

5.2. Urban Food Systems Transformation

5.3. Food from the Ocean and Freshwater Resources
5.4. Alternative Proteins for Dietary Shift

5.5. Food Waste and Resource-efficient Food Systems
5.6. The Microbiome World

5.7. Nutrition and Sustainable Healthy Diets

5.8. Food Safety Systems of the Future

5.9. Food Systems Africa

5.10. Data & Digital Transformation

5.11. Zero Pollution Food Systems

The rationale 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, multidimensional approach directly supports the
aims of the Horizon Europe Strategic Plan for 2025-2027, the European Green Deal,
and the evolving global context affecting food security (Annex 1). The criteria set
enabled an evaluative lens through which to assess the coverage of SRIA/SCAR
transformation axes, including “changing the way we eat, govern, connect, and process

Food Systems Funded by
S[}ien[}g Network - the European Union & gnl-fdﬁi?:\::gon



food”, as well as each document’s relevance to Farm to Fork Strategy objectives. The
latter includes objectives like ensuring sustainable food production and consumption,
shifting toward healthy diets, reducing food loss and waste, and combating food fraud
along the food supply chain. Further, landscape level (Global, European, National, or
Local) was recorded for each document to enable analysis at multiple governance
scales.

Evaluation 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 comparative mapping of research priorities, degree of policy
alignment, and identification of thematic 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 iterative consultations with FoSSNet
partners. These discussions ensured methodological rigor as well as the relevance of
selected criteria to EU-level ambitions for a sustainable, inclusive, and resilient food
system.

To ensure transparency and reproducibility, the review process adhered to PRISMA
guidelines for systematic reviews. Consideration was also given to the diversity of
languages and terminologies used across the documents; a glossary and translation
mechanisms were employed where necessary to facilitate comprehensive analysis and
comparability. To complement the documentary review, additional data were gathered
through online surveys disseminated by FoSSNet partners, further capturing
stakeholders' perspectives on research needs and knowledge gaps from across the
continent.

The results provide a comprehensive evaluation of research agendas in food system
studies, employing a structured set of criteria to objectively compare approaches,
identify strengths and deficiencies, and map knowledge gaps. The selected criteria
encompass a wide range of thematic areas relevant to current challenges and policy
objectives, including those set forth in the Farm to Fork Strategy, the Food 2030
pathways, and the standing priorities of SCAR (Standing Committee on Agricultural
Research). These criteria address issues such as the complexity of food systems,
sustainability, resource efficiency, climate impacts, biodiversity, technological and social
innovation, 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 section. For each
thematic cluster—such as the Food 2030 pathways, Farm to Fork objectives, SCAR
domains, or geographical scales, a radar chart is used to convey the distribution and
intensity of research agenda coverage. Radar charts visually encapsulate the
multidimensionality of the criteria, with each axis representing 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 classification 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 visualizations for the categories of “Yes,” “No,” and
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“Partly,” which indicate whether agendas fully address, do not address, or partially
address each criterion.

The objectives of the survey were multi-dimensional. Primarily, the survey sought to
map the research landscape by input on existing agendas. The survey also served as
input for the constructing of a comprehensive, evidence-based research agenda and
roadmap for the FoSSNet initiative. An equally important objective was to foster
cooperation and dialogue among diverse stakeholders and to connect their expertise
and perspectives with the expressed needs within food systems research. Special
attention was directed toward integrating the viewpoints of traditionally
underrepresented or disadvantaged groups. By doing so, the survey aimed at promoting
diversity and inclusion, encompassing categories such as gender, ethnicity, social class,
age, social status, career stage, values and beliefs, multiple types of knowledge, and
broad geographic representation.

The key questions were crafted to accommodate both pre-determined response
options and open-ended input, thereby allowing for both statistical analysis and
nuanced qualitative insights. Participation was strictly voluntary, with participants
having the agency to skip any question and withdraw at any time without any
consequences, ensuring ethical compliance and participant comfort. Throughout the
survey, confidentiality is maintained according to rigorous data protection 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 distribution to relevant projects and during
conferences and other food systems science events. The utilized software was
QualtricsX which utilized a structured, self-administered questionnaire format that
incorporated both quantitative and qualitative components. It was designed to capture
a wide array of information: respondents’ demographics, institutional backgrounds,
disciplinary focuses, existing research priorities, and perceived knowledge gaps.

The survey engaged a total of 30 respondents, who self-identified as strongly
interdisciplinary, working across a spectrum that included agricultural sciences,
environmental sciences, food technology and processing, nutrition, public health,
economics, social sciences, governance, and innovation domains. There was notable
involvement from researchers with backgrounds in policy-related disciplines and those
engaging in cross-sectoral collaborations with policy makers, private sector actors,
industry, social entities, and farmers. The survey captured demographic details such as
career stage, institutional affiliation, and geographic representation. Respondents came
from a variety of settings, including universities, research institutes, public authorities,
non-governmental organizations, and industry partners in Europe.

The analysis of submitted 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 collection phase and the results
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directly supplement and inform the development of FoSSNet’s research agenda and
roadmap, shaping the direction of future research within FSS.

The objective of the informatics approach analysis was to quantitatively assess how
well current food systems research and policy documents reflect the key concepts and
systemic vocabulary established in the FoSSNet conceptual framework. By
systematically mapping the frequency and distribution of these terms across diverse
sources, the analysis aimed to identify areas of strong alignment, reveal thematic gaps,
and provide an evidence base for evaluating 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 articles 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 lemmatization. The FoSSNet conceptual framework vocabulary (as
outlined in Deliverable 1.1) was converted into a hierarchical Python dictionary and
similarly lemmatized. 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.

Document Typ Database Count  Format Search Term ppendix
Horzon Europe Cordis 122 xmi  contenttype="project AND frameworkProgramme="HORIZON AND language='en’ AND Al
Projects startDate=2019-01-01-2024-12-31 AND (food system™ AND ‘research’ AND “agenda’)

Food Systems Scopus 434 fis TITLE(Mood systems™) AND PUBYEAR > 2019 AND (LIMIT-TO(DOCTYPE, “re”)) AND A2
Aricies (LIMIT-TO{LANGUAGE, "English™)) AND NOT TITLE-ABS-KEY("agri-food")

Food2030 Projects  Websites 87 hmi  Projcts found st hittps /100d2030 su'projects’ A3
Agncuural Systems Scopus 101 ns TITLE("agneuitural systems™) AND PUBYEAR > 2019 AND (LIMIT-TO(DOCTYPE, “re")) A2
Articles AND (LIMIT-TO(LANGUAGE, "English”™))

Energy Systems Scopus 625 rs TITLE("energy systems™) AND PUBYEAR > 2019 AND (LIMIT-TO{DOCTYPE. “re”)) A2
Articles AND (LIMIT-TO(LANGUAGE. "English™))

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

To identify which elements were most influential in distinguishing between document
types, we calculated Variable Importance in Projection (VIP) scores, which summarize
each element’s overall contribution to the model. We also used ordinary least squares
regression (statsmodels.ols) to estimate the direction and consistency of these
associations, focusing on those with statistically 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-validation using a balanced set of 87 documents from each
document type. This involved repeatedly splitting the data into ten subsets, training the
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model on nine and testing 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 section 3.2.
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3. Results

The results from the mapping will be presented as follows: first, the results of each
methodology (Systematic review analysis, Informatics and Survey) will be presented,
followed by an integrated analysis with cross-comparison of the results that builds a
bridge to the conclusions and suggestions for roadmaps.

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 multidimensional 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 visualization 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 Objective/criteria

4.1 Complex Interactions Within Food Systems
4.2 Planetary Boundaries and Resource Use
4.3 Climate Change Impacts and Mitigation
4.4 Biodiversity and Ecosystems

4.5 Technological and Social Innovation

4.6 Rural-Urban Synergies

4.7 Food Systems Governance and Policy
4.8 Nutritional Security and Safety

4.9 Data and Digitalization

4.10 International Cooperation

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 interactions 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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A Count ocurrences "Yes" B. Count ocurrences "No'
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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 scientific articles (Scopus) and expert consultation with partners of FoSSNet.

By contrast, the "No" occurrences indicate the criteria that are least addressed. Axes
4.9 (data and digitalization) 4.10 (international cooperation) and 4.11 (water resilience)
show high peaks, suggesting that technology (e.g., loT, Al, machine learning, blockchain,
etc.), global partnerships, and adaptation 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—suggesting partial integration, emerging
efforts, or areas where greater focus and coordination are required. These partly
addressed areas highlight the dynamic and transitional state of certain research themes,
and their partial values serve as a prompt for targeted funding and development. Axes
4.2 (planetary boundaries and resource use) and 4.8 (nutritional security and safety) are
the two criteria that are partially addressed the most. The comparative visualization
across criteria 4.1 to 4.11 clearly identifies both consolidated strengths and strategic
gaps, providing a solid scientific foundation for future agenda-setting and research
funding decisions.
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Table 3.1.2 shows the criteria labelled 5.1 to 5.11 representing key components of the
Food 2030 vision (Table 3.1.2.), which is built on holistic and integrated action towards
sustainable, resilient, healthy, and inclusive food systems. The results present three
differentiated assessments: “Yes”, “No,” and “Partly,” with each comparing the strength
or weakness of research agendas in meeting the defined criteria.

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

Name of the Objective/criteria

5.1. Governance for Food Systems Change

5.2. Urban Food Systems Transformation

5.3. Food from the Ocean and Freshwater Resources
5.4. Alternative Proteins for Dietary Shift

5.5. Food Waste and Resource-efficient Food Systems
5.6. The Microbiome World

5.7. Nutrition and Sustainable Healthy Diets

5.8. Food Safety Systems of the Future

5.9. Food Systems Africa

5.10. Data & Digital Transformation

5.11. Zero Pollution Food Systems

The “Yes” occurrences show some variations in the height of the data points evident
among specific criteria, with certain points such as 5.7 (nutrition and sustainable
healthy diets), 5.8 (food safety systems of the future), and 5.1 (governance for food
systems change) showing relatively higher values compared to others. This may reflect
areas where there is especially strong research activity, commitment, or resource
allocation—potentially corresponding to priorities like innovation, circularity, climate
adaptation/mitigation, and sustainable production practices. 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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C. Count occurrences "Partly

Figure 3.1.2. Count occurrences A.“Yes”, B."No”, and C.Partly” assessment of the Food 2030 pathways
for action towards Sustainable Food Systems (SFS), based on 42 peer-reviewed scientific articles (Scopus)
and expert consultation 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
action across the entire set of goals. The high number of “No” occurrences for criterion
5.6 (the microbiome world) highlights the need to better 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 innovative, environmentally sound food system solutions. Similarly,
the high number of “No” occurrences for criterion 5.4 (alternative proteins for dietary
shift) suggests protein diversification, especially novel protein production with
biotechnology (e.g., cell cultivation, precision/biomass fermentation with
microorganisms etc.), which is an important gap in the food systems research agenda.
Relatively speaking, higher values in 5.2 (urban food systems transformation), 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 transformation) highlight specific
thematic weaknesses where greater policy or research attention 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 (nutrition and sustainable healthy diets), and 5.11
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(zero pollution food systems), which are associated with the highest values, suggesting
these dimensions—potentially covering topics like food waste reduction, increased
resource efficiency, healthy diets and environmentally sustainable food production —
are central to current research and policy agendas.

The assessment ultimately reveals that although the overarching research strategy is
well aligned with many Food 2030 pathway criteria, there are discernible gaps—
particularly in areas likely tied to criteria 5.6. These weaknesses, illustrated in the
“Partly” chart and the distribution in the “No” chart, suggest that for Food 2030
ambitions to be fully realized, additional collaboration, targeted funding, and
integration are necessary in the under-addressed domains.

Shifting our focus from broad research gaps, this analysis, will now delve into the
assessment of more specific actionable pathways outlined in SCAR: Standing
Committee on Agricultural Research. The objectives of SCAR (Table 3.1.3.) are focused
on transformative changes within food systems.

Table 3.1.3. Research and Innovation Areas in SCAR: Standing Committee on Agricultural Research

Name of the Objective/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, indicating that transforming eating habits is the most
comprehensively and consistently unaddressed objective 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 relative to 6.1. This suggests that these dimensions are highly
included within research efforts but not to the same emphatic extent as dietary change,
implying a prioritization within the current research focus.

The "no" occurrences confirm this pattern, with most values being low across all axes
except for 6.1. The relatively low magnitude across all axes indicates that, in general,
the recognized SCAR transformation goals are not being systematically overlooked;
however, it also reveals some variation 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
Committee on Agricultural Research, based on 42 peer-reviewed scientific articles (Scopus) and expert
consultation with partners of FoSSNet.

The "partly" occurrences on criteria 6.2, 6.3, and 6.4 are at similar, relatively lower
values, while 6.1 still reaches the maximum. This shows that partial or intermediate
engagement with criteria is mainly seen among processing, supply, connectivity, 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 transformation.

This section provides an assessment of the document's alignment with the core
objectives 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. Objectives of the Farm to Fork Strategy.

Name of the Objective/criteria

7.1 Ensuring sustainable food production

7.2 Ensuring food security

7.3 Stimulating sustainable food processing, wholesale, retail,
hospitality and food services practices

7.4 Promoting sustainable food consumption and facilitating the

shift to healthy, sustainable diets

7.5 Reducing food loss and waste

7.6 Combating 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 quantitative visualization of how well current
initiatives address these key strategic objectives: ensuring sustainable food production
(7.1), ensuring food security (7.2), stimulating sustainable food processing and related
sectors (7.3), promoting sustainable consumption and healthy diets (7.4), reducing food
loss and waste (7.5), and combating food fraud along the supply chain (7.6).

Figure 3.1.4. shows the occurrences and the distribution of values generally balanced
across all six criteria, with particularly high affirmative counts for sustainable food
production, food security, and food fraud prevention. This pattern indicates that these
areas are receiving considerable attention in strategic planning and research agendas,
likely reflecting their foundational 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 objectives of the Farm to Fork
strategy, based on 42 peer-reviewed scientific articles (Scopus) and expert consultation with partners of
FoSSNet.

In the figure, the "yes" occurrences demonstrate a strong and widespread engagement
with all six strategic objectives. High frequencies of "yes" occurrences across axes 7.1
and 7.2 suggest that sustainable food production and food security are prioritized in
the food systems research agenda.

Relatively higher "no" occurrences in axes 7.6, 7.5 and 7.3 indicate the neglect of the
combating food fraud along the food supply chain, reducing food waste and loss, as
well as stimulating sustainable food processing, wholesale, retail, hospitality and food
services practices in the food systems research.

The "partly" occurrences capture intermediate or partial engagement with the
objectives 7.4 (promoting sustainable food consumption and facilitating the shift to
healthy, sustainable diets) and 7.2 (ensuring food security) indicating that while these
objectives are recognized, comprehensive or fully effective implementation may still be
ongoing or hindered by certain complexities. The pattern might suggest zones where
policies and interventions are in development or where systemic barriers may slow
complete realization of objectives. The overall analysis highlights ongoing challenges in
fully realizing objectives related to processing, sustainable diets, and waste reduction,
which represent the next priorities for policy focus and action.
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Finally, Figure 3.1.5. shows the prevalence of initiatives and research activities
operating at the local and national levels. Both scales exhibit the highest frequency of
targeted research actions, suggesting a strategic emphasis on context-specific
interventions that address regionally distinct challenges, stakeholder engagement, and
implementation needs.

In the reviewed papers, the European and global scales are addressed less frequently.
While there is still representation at these levels, the comparative lack suggests
potential challenges in the application of transnational and cross-border research. The
analysis of the geographical scale highlights a well-developed research landscape at the
local and national levels but points to opportunities for strengthening European and
global coordination. The analysis of the geographical scale thus highlights a well-
developed research landscape at the local and national levels but points to
opportunities for strengthening European and global coordination. Enhancing multi-
level integration and cross-scale policy synergies remains critical for building a resilient
and sustainable food system in accordance with both European and international
objectives.

Count occurrences of the Geographical Scales

Local

National | o

Scale

Countocurrence

Figure 3.1.5. Number of time peer reviewed articles in food systems research agendas describing the
Global, European, National or Local scales.

A comparison of data obtained from Horizon Europe (HE) project documentation and
the systematic scanning of academic literature reveals both complementarity and
divergence in the articulation of Food Systems (FS) research priorities. HE project data,
grounded in applied research and innovation calls, often emphasize operational aspects,
immediate implementation, and cross-sectoral collaboration, thereby reflecting a focus
on practical challenges and scalable solutions. In contrast, the academic literature
commonly delves into underlying theoretical frameworks, critical assessments, and
interdisciplinary knowledge gaps, particularly around inclusivity, governance, and
systemic transformation. When set against policy documents such as those from SCAR,
which advocate for multi-actor engagement, transdisciplinary approaches, and an
agenda responsive to emerging societal needs, it becomes apparent that policy

Food Systems Funded by
S[}ien[}g Network - the European Union & gnlfdﬁ?\ie:\::tl;on



priorities tend to bridge both the science- and practice-oriented strands by explicitly
calling for transformative, participatory, and integrated research agendas. However,
persistent gaps remain, particularly in translating the inclusive and systemic ambitions
stated in SCAR and strategic policy documents into consistent practice across research
and applied project landscapes.

The systematic reviews highlight critical knowledge gaps that are intimately connected
to underrepresented or weakly integrated domains in the CF. Persistent deficits in inter
and transdisciplinary research, digitalization, and systemic governance reflect the
FoSSNet CF’s call for more thorough integration of drivers, activities, and feedbacks
that transcend traditional disciplinary and sectoral boundaries. For example, insufficient
attention to rural-urban synergies, circular food systems, alternative protein sources,
and the inclusion of marginalized voices signals that research and policy have yet to
fully address the multiplicity of actor interactions, feedback mechanisms, and
contextual drivers depicted in the CF. Furthermore, the observed underrepresentation
of economic and social determinants directly corresponds to the CF’s emphasis on the
interconnectedness of social, economic, and environmental systems—a relationship
fundamental to identifying actionable intervention points and ensuring that solutions
are both comprehensive and equitable (Fig 1).
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Figure 1. FoSSNet Conceptual Framework, version June 25, 2025.

A comprehensive analysis of the systematic review of 42 Scopus-indexed papers on
Food Systems research reveals several critical research gaps that, if addressed, would
substantially benefit FSS. These gaps span methodological, thematic, and contextual
domains, and highlight the complex, interconnected nature of modern food systems.
This mapping systematically covers the global, European, and national scales through
the established criteria-based approach, ensuring a comprehensive analysis across
multiple governance levels. The local level will be further developed in future updates
with additional input from the Territorial labs.
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First, it should be noted that the limited number of responses to the survey provides a
challenge in terms of representativity. 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 critical aspect highlighted
by the survey is the necessity along with challenges of collaboration and
interdisciplinarity. Researchers frequently engage with external partners, with
significant collaboration observed with policy makers (29%), the private sector (21%),
and industry (21%), while social entities and farmers also constitute a portion of these
partnerships. Non-academic actors such as businesses, SMEs, policy makers, local
communities, consumers, youth groups, citizens, farmers, and retailers are variously
represented in food systems research.

Despite a perceived high level of interdisciplinarity among respondents (n=30),
significant barriers hinder effective collaboration. These include funding limitations and
rigid grant requirements that favor traditional 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 collaborative efforts. Structural issues like the discipline-specific
nature of higher education in some regions, such as Spain, and the prevailing discipline-
oriented publication landscape further complicate interdisciplinary work.

The effectiveness of translating food systems research into policy is a pressing concern,
with 40% of respondents considering it "not at all effective" and another 20% deeming
it "slightly effective". Key gaps identified include the limited implementation of research
results into policy and the challenge of finding leverage points for political support.
Barriers to this translation are multifaceted, 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 practices suggested
by respondents highlight the importance of transparency regarding research
assumptions and results, safeguarding scientific institutions from political influence,
and promoting consultation and plurality in knowledge production.

Emerging topics that are not receiving adequate attention where also mentioned. These
include the impact of policy implementation on vulnerable groups, the nuanced
approaches to food processing for sustainability, and the critical 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 practical standpoint, the
optimization of agri-food supply chains, reduction of packaging material, and the
implementation of Al are also highlighted as emerging concerns.

To advance food systems research in Europe, the survey respondents indicate a strong
call for enhanced resources, particularly integrated data systems, ontologies, and high-
granularity data on land use, crop production, and resource consumption, 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".
Suggestions for the future include reorienting efforts towards engagement with
established global forums like the Committee on World Food Security (CFS) and
potentially establishing a European body with similar structures for civil society
participation and an agreed set of principles for food systems research. Figure 3.2.1.
shows the main research needs and priorities suggested by respondents in the survey.

Q20 - Are there any emerging topics in food systems that you believe
are not receiving adequate attention? Please specify.

Are there any emerging topics in food systems that you believe are not receiving adequate attention? Please
specify.

How policy implementation affects vulnerable groups in society
Different forms/way of doing of food processing - recounciling easy/fast cooking and sustainable food

peace and conflict studies - questions on how food systems can contribute to food security in areas going through
conflict or war. Mental health is also an upcoming area, efforts to decolonize food systems recognizing that power
and social inequalities were historically built remain important, and futuring approaches are also emerging as both
a method and lens to understand food systems visions/ desired outcomes/ and underlying values.

optimisation of agri-food supplx chain, reduction of packaging material; implementation of Al
Figure 3.2.1. Main needs and priorities suggested by respondents in the Qualtrics survey.

Finally, the ambition to promote diversity and inclusion within food systems research is
evident, extending to various areas such as types of knowledge, social class, ethnicity,
geographic representation, values, beliefs, career stage, social status, age, and gender,
underscoring a commitment to equitable and representative research practices. This
holistic perspective suggests a desire for research that is not only scientifically rigorous
but also socially aware and inclusive.

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 articles 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 identifying both areas of alignment and potential gaps in conceptual
coverage (Table 1. Analysis of elements in existing Food System Conceptual Framework
from the literature review pertinent for the FoSSNet CF, reported on deliverable D1.1.)
To achieve this, we quantified the frequency of FoOSSNet vocabulary usage within the
texts, summing at the element and system level. We then made relative comparisons
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across document types, accounting for variations in text length and sampling error to
ensure that our results are statistically 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 distinct
vocabulary patterns. These differences suggest variations in framing and disciplinary
language across the document types.

A. Cordis B. Scopus C. Food2030
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Figure 3.3.1. Most common words extracted from 87 randomly selected Cordis (A), Scopus (B), and
Food2030 (C) documents after filtering out stop-words using the Python WordCloud library (n = 15,127,
11,646, and 16,992 words for Cordis, Scopus, and Food2030, respectively).
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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 relative frequency of system and
element keywords, where node colors indicate their corresponding system.

Not all words in the FoOSSNet 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 holistic and structured manner. Its primary function is to
provide a shared language and conceptual foundation for mapping, discussing, and
comparing food system research activities and agendas across various disciplines and
policy contexts. While there are clear intersections between the vocabulary and
research needs—since research priorities often emerge around the core concepts,
systems, and gaps identified in the vocabulary—a one-to-one correspondence does not
exist. Some vocabulary terms serve as broad categories (such as “governance,” “food
environment,” or “supporting services”), which may encompass multiple, evolving
research questions. Other terms represent components or contextual factors that are
essential for system mapping and cross-sector dialogue, but do not in themselves
constitute discrete research needs.

Considerable variation was observed in the relative 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
underrepresentation. Within the SOC system, for example, “Equity and Fairness”
vocabulary was used more frequently than “Cultural Heritage” vocabulary, illustrating
intra-system variation. This visualization approach—using node size to infer relative
keyword use—can help identify potential strengths and gaps in FoOSSNet vocabulary
representation. However, such patterns should be validated through complementary
methods, such as stakeholder interviews and surveys. These findings also emphasize
the importance of developing well-defined, balanced, and critically reviewed
framework vocabularies to support robust analysis.

System and Element Representation

To examine differences in system- and element-level representation across the three
document types, the framework keywords were counted in each text and analyzed
using Partial 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 indicating their
associated systems. Elements positioned closer to a given document type reflect higher
relative keyword use, while those located opposite or along the diagonal indicate a
negative relative association with that document type.
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Figure 3.3.3. PLS plot of element-level FoOSSNet 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 associations visualized in the PLS plot are meaningful, a Variable
Importance in Projection (VIP) analysis was conducted to identify elements that
significantly contribute to the classification of each document type. Figure 3.2.4A
shows a VIP plot for the Scopus dataset, highlighting elements with the highest
contributions—those with VIP scores greater than 1. To further interpret these
relationships, a coefficient analysis was performed to assess both the direction and
significance of each association. Figure 3.3.4B displays the coefficient plot for Scopus
documents, where positive values indicate stronger associations with specific elements
and negative values indicate inverse associations. A summary of significant associations
across all three document types is provided in Table 3.3.1.

A. Scopus VIP plot B. Scopus Coefficient plot

1IVS_Scence_and Techeoiogy { ==+ VO Beeshon : . - “ FIVS_Scerce_and Techeclogy 4 - - ‘ : ==+ Conftcmt Thruwhoks

SO Grvernarce Systams | ' N
SO Socal Vo | 0 - - -
SOC gty s Faererss | s -
CORE Wpste Marsoery } e
PSS _Food Pries e - "
SOC_Geopetesl_ Process 1 e CORLPreducen 1
CORE_Prosceny -
BOC_Knowiedge Sysem | - - -
FST8_mverstegrds | —_—,——
0L leonome_ Dwvwloprment | - - -
P57 Tt Secwrty | s >
VS Maety_ el Yade J r ->
| . -
-
-

$OC Socl Vsl 4 P

COig vl 8 lr~.;:ﬂ'ﬂl.
WV mwromerertsl Coraditon |
ENY Al Resorces 4
CORE _Pood Ervieervient | . e 1 BOC_Garvernarce_Syitems 4 ———
COME_Retasers { ————— |
COME_Supoorteg Servces | - - -
SOC Dwrany spt=ct_arad {pmberme \JI - -
SOC Food_ard Nutritaon Securty | ->
SO Lttty -
CORE_ Processons ]
COM_Congermary | -
NV Buodwersty | -
WY _Clemate Condtions { -
SOC Cultural e bage | g

CORg ‘ww\n\j . : FEYS_Tal_and Secunty 4 ' B
L

- - . - - - - . —— .- - -
ors oW ars 100 1 1% 1™ o0 21 -& 4 a3 82 -0 1 a9 o1
Mear WP iore Heam Cow=a et

Food Systems Funded by
S[}ien[}g Network - the European Union & gﬁdﬁ?\ie:\::tl;on

SOC Coptpoitac sl Proess 4 H i



Figure 3.3.4. Identification of FoSSNet elements associated with document types using Variable
Importance in Projection (VIP) and coefficient plots, exemplified with Scopus data. VIP plot highlighting
elements with significant contributions to classifying Scopus documents (VIP scores > 1) (A). Coefficient
plot showing the direction and statistical robustness of associations, where positive values indicate
positive associations and error bars not crossing zero indicate statistical 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 associations with most elements—and with each other. This pattern indicates
that Food2030 may reflect a hybrid vocabulary that bridges the language used in the
other two document types when presenting and discussing food science agendas.

T R

Cordis CORE Food_Environment -1
Cordis FSYS Food_Prices 1
Cordis FSYS Markets_and_Trade 1
Cordis FSYS Trust_and_Security -1
Cordis socC Geopolitical_Process -1
Food2030 CORE Retailers 1
Food2030 CORE Supporting_Services 5 |
Food2030 ENV Environmental_Condition 1
Food2030 FSYS Science_and_Technology i |
Food2030 socC Equity_and_Fairness 1
Food2030 socC Governance_Systems s
Food2030 SOC Social_Values 1
Scopus FSYS Science_and_Technology -1
Scopus FSYS Trust_and_Security 2
Scopus SoC Geopolitical_Process 1
Scopus socC Governance_Systems -1
Scopus socC Social_Values -1

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

Several elements show strong associations with specific document types. For instance,
“Geopolitical Process” is more prominently associated with Scopus documents
compared to Cordis and Food2030, as demonstrated by its orientation in the PLS
loading plot, VIP score >1, and statistically significant coefficients. The convergence of
the three indicators reinforces the strength of the association and suggests substantial
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
relationships. This distinction serves as a caution against overinterpreting these
associations beyond their descriptive intent.

Additionally, no strong associations were observed at the system level across document
types. This is evidenced by the relatively even distribution 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.

Relation to Other Natural Science Systems

While the food systems research network in Figure 3.3.2. can reveal patterns 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 evaluating how well food systems science aligns with its intended
vocabulary. To address this, we applied the same statistical approach described earlier
to compare FoSSNet vocabulary use in Scopus food systems review articles 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 articles. Only elements with clear PLS associations, VIP scores greater than 1 and
statistically significant coefficients are included. Elements scoring ‘1’ indicate significantly positive
associations relative to the other document types, while elements scoring ‘-1’ indicate significantly
negative associations. Analyses were cross-validated using 10-fold splits of 101 randomly selected
documents per document type.

T T R

agricultural_systems FSYS Food_Prices 1
energy_systems ENV Abiotic_Resources 1
food_systems CORE Food_Environment 1
food_systems FSYS Food_Prices -1

The analysis reveals that the element “Food Prices” is less associated with food systems
review articles 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!, 'volatility’,
'regulatory environment', 'input!, 'farm’ 'gate prices', 'prices' 'regulation'), perhaps
reflecting 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, suggesting that although this
element may be underrepresented at a higher level, at least Cordis documents address
this topic more thoroughly within food system documents.

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

This section attempts to elucidate a comparative analysis of the systematic review and
informatic approach in mapping existing research agendas and knowledge gaps in
European food systems, to reinforce commonalities and divergences, providing valuable
cross-cutting insights to inform future research strategy.

Both the systematic review and informatics analysis converge on several central
themes. There is consistent evidence that the strategic objectives articulated in
frameworks such as Horizon Europe, Food 2030 and the Farm to Fork Strategy—
namely:

e sustainability
e food security
e effective governance

e resilience, and inclusivity

are well reflected in both policy aspirations and the actual focus of much recent
research. The systematic review analysis with a focus on the “yes” occurrences show
that key targets like sustainable food production, food security, governance, and fraud
prevention command substantial institutional attention and are thoroughly embedded
across the reviewed agendas. The engagement with these core areas is corroborated
by both traditional review methods and informatics-driven keyword mapping, resulting
in a clear distinction between high-level European goals and the operational focus of
research and policy initiatives. Further, both approaches identify clear thematic clusters
where research is thriving—such as nutrition, innovation, food safety, and resource
management—demonstrating that the system-level priorities of sustainable
transformation are broadly understood and acted upon by the scientific and policy
communitiess.
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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 partial integration for certain thematic
areas. In relation to the “partly” occurrence patterns in radar charts and the informatics
mapping underline that areas such as the development of rural-urban synergies,
circularity in food systems, alternative protein sources, and comprehensive sustainable
dietary transitions experience weaker or inconsistent research uptake. These gaps
manifest in both the qualitative synthesis of systematic reviews and the partial
representation 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  Qualitative Insights

- Strong coverage of food security, sustainable
production, governance, and some policy targets.
- Notable gaps in circularity, rural-urban synergies,

Analyzed peer-reviewed alternative proteins, and dietary transitions.
articles and strategic - “Partly covered” themes highlight areas where
1. Systematic Review documents to map coverage of integration is ongoing but incomplete (e.g.,
(Scopus/policy docs) research criteria (e.g., Horizon innovation, rural-urban linkages).
Europe, Food 2030, SCAR, - Most research is concentrated at local and national
Farm to Fork). levels rather than transnational or global integration.

- Persistent gaps exist in inclusivity, transdisciplinary
research, and systemic approaches, even in well-
covered areas.

- Food2030 documents integrate the conceptual
vocabulary most thoroughly, suggesting policy-
embedded projects are best aligned with current
frameworks.

. . - Cordis project calls orient more toward food prices,
Examined corpus of projects,

2. Informatics / Textual . . . trade, and markets; academic papers (Scopus)
. literature, and policy using the . L .
Analysis (Word clouds, emphasize governance and social dimensions but
. FoSSNet framework; assessed .
vocabulary mapping, . often lack economic terms.
. frequency and association of . «
network analysis) - Identified underuse of key terms (e.g., “Food

key food systems terms. e . - .
Prices,” “Food Environment”) in research and reviews,

exposing thematic gaps.

- No single system (CORE, ENV, SOC, FSYS) is
comprehensively covered—revealing the need for
more balanced, cross-disciplinary research designs.

- High self-reported interdisciplinarity but frequent
Gathered pan-European views barriers due to disciplinary silos, funding models, and

3. Stakeholder Survey on existing research needs, lack of infrastructure for collaboration.

(Practitioners, researchers, barriers, and inclusivity from 30 - Strong criticism of translation of research into

NGOs, policy, industry) respondents across diverse policy—seen as inadequate or ineffective by the
disciplines and sectors. majority.

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

vulnerable groups, decolonization, mental health,
and neglected policy/process gaps.

- Call for better-integrated data platforms,
stakeholder participation, and open science;
inclusion, equity, and diversity seen as critical but
under-fulfilled goals.

- Need for coordinated EU/global structures and less
fragmentation for knowledge transfer.

The informatics approach, with its focus on keyword and systems analysis (e.g.,
FoSSNet vocabulary usage), identifies 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
documentation (Cordis) show less overlap and more variability in the use of critical
terms—particularly 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 initially identified 194 and later narrowed down to 42
Scopus articles. Accordingly, there is a disconnect between the aspirational language of
policy and the operational focus of projects and scientific literature, potentially
impeding seamless translation of strategy into practice.

Moreover, both approaches highlight a geographical scale conflict. While EU policy
documents and research agendas tend to focus on the international and global level,
the actual research mostly operates at local and national levels (Figure 3.1.5.) Although
this bottom-up orientation sustains grassroots innovation, it poses a challenge to
ensuring coherence and integration across levels.

When synthesizing these commonalities and conflicts, one of the clearest cross-cutting
themes is the need for deliberate action to strengthen weakly integrated domains and
harmonize vocabulary and metrics across research and policy spheres. Both the
systematic review and informatic mapping indicate that while core objectives are
robustly addressed, progress lags in emergent or transitional areas requiring more
interdisciplinary or trans-sectoral collaboration. Addressing vocabulary and conceptual
misalignments is pivotal for promoting actionable science-policy interfaces and
accelerating the uptake of systemic, circular, and equitable innovations.

Equally crucial is enhancing coordination across geographical scales. Strong
local/national engagement must be strategically linked with European and global
ambitions 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 section 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 objectives
identified 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 identified but are actionable within a future-facing agenda for
sustainable, resilient European food systems (Ingram et al., 2024). Key gaps revealed
by this analysis include:

e insufficient integration of complex food system interactions and feedback loops,
inefficient management of planetary resources,

e incomplete adaptation to climate change,

e underdeveloped biodiversity approaches,

¢ limited technological and social innovation,

e weak rural-urban synergies,

e inconsistent food system governance,

e gaps in nutritional security and food safety, and

e fragmented international collaboration and data infrastructure.

These challenges impede progress toward the holistic 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 articulated needs by forging
research and innovation (R&l) trajectories that catalyze systemic transformation, close
critical knowledge gaps, and foster multi-level collaboration. Consequently, this could
enable alighment with the EU’s core strategic ambitions: environmental stewardship,
equitable nutrition, innovation, and global leadership in sustainable food systems.

Addressing the inherent complexity of food systems necessitates the integration of
both interdisciplinary and transdisciplinary methodological approaches (Bortoletti and
Lomax, 2019; Lang et al., 2009). This means not only synthesizing insights from diverse
academic fields but also establishing vital connections between scientific research,
policy development, practical implementation, and diverse stakeholder engagement.
This is essential for thoroughly analyzing systemic interactions across the food chain,
developing robust governance and policy frameworks, fostering innovation through
diverse actor participation, and bringing together social, ecological, economic, and
technological considerations within holistic solutions (Caracciolo et al., 2023; Hebinck
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et al., 2021; Klerkx and Begemann, 2020). Employing these approaches ensures the
scientific robustness and societal relevance of research outcomes, facilitating the
adoption of innovations and reinforcing their impact on policy and practice.

Equally, enhancing collaborative structures across all geographical levels—local,
national, European, and global—is fundamental to effective food systems research and
transformation. Future roadmaps should therefore be designed to foster dynamic,
multi-stakeholder knowledge networks (e.g., FoSSNet, CleverFood) and sharing
platforms that enable adaptive responses to evolving challenges. Moreover, promoting
rural and urban innovation ecosystems drives territorial synergies and broadens the
scalability of effective practices.

Linking these findings to the FoSSNet conceptual framework exposes both where
integration is succeeding and where it needs to be deepened. Strengths are found in
domains the framework deems central—core actors, outcomes, and supply chain
activities. However, gaps cluster in areas the CF highlights as needing systemic
attention: feedbacks between actors and outcomes, the interplay of exogenous drivers
(policy, economy, environment), and multi-scalar coordination. The lack of
interdisciplinarity and inclusiveness signals that certain feedback loops and system
layers are weakly operationalized in both research and policy, undermining the ambition
for transformative, adaptive systems change. Addressing these gaps requires an
operational commitment to the CF’s logic—not only in academic research but also in
governance and practical action.

The roadmap structure should be sequential and adaptive. We recommend in the short
term (1-3 years) that priority actions include strengthening data infrastructures, rapidly
assessing climate risks, and establishing foundational ecological linkages. This phase
aims to operationalize frameworks for inter- and transdisciplinary research, initiate pilot
projects in digitalization and rural-urban integration and mobilize local and national
stakeholders in targeted consortia.

As the strategy advances into the medium term (3-7 years), the focus should shift
toward scaling proven innovations to regional and national levels, consolidating
governance models, mainstreaming digital collaboration, and institutionalizing business
innovation models. This period should see the broad adoption of resilient practices,
dietary transitions, and measurable reductions in waste, supported by strengthened
coordination across Europe and integration 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 addition to the priorities in current research
agendas, the CF highlights the importance to acknowledge the complexities of both
drivers, activities/actors and outcomes of the Food system in research, and not least
the feedback loops within the system. This calls for comparative 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 international frameworks, promoting transcontinental
partnerships, and developing adaptive governance mechanisms that support persistent
food system resilience, especially in times with high geo-political uncertainty, is another
key priority in the long-term perspective. 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 disruptions. Central to this phase will be
collaborative platforms linking to the Sustainable Development Goals and ongoing
data-driven adaptive learning processess.

Within the context of FOSSNet and related networks, these roadmaps provide a living,
strategic instrument for guiding foresight activities, scenario building, and ongoing
strategic refinement. They underpin the formation of effective consortia, enhance
competitive positioning 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 narrative for mobilizing civil society, business, and local authorities, and
ensures that research agendas remain relevant to societal needs. Ultimately, the
adoption and iterative refinement of these roadmaps will foster a cohesive pan-
European and global community of practice, advancing scalable innovation and shared
research vocabularies to drive forward food system sustainability objectives.

Addressing the inherent complexity of food systems necessitates the integration of
both interdisciplinary and transdisciplinary methodological approaches. This means not
only synthesizing insights from diverse academic fields but also establishing vital
connections between scientific research, policy development, practical
implementation, and diverse stakeholder engagement. Such methodological rigor and
breadth are essential to analyses the systemic interactions across the food chain.

Moreover, enhancing collaborative structures across all geographical levels—local,
national, European, and global—is fundamental to effective food systems research and
transformation. Multi-level collaboration not only fosters alignment between top-down
strategic objectives and ground-level realities but also ensures that innovations and
policies are both scalable and contextually responsive (Hebinck et al., 2021). In this
regard, initiatives 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 solutions
tailored to their unique local contexts. While there are plenty of food systems research
articles dealing with local case studies, less attention 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 translating research and strategic policy frameworks into operational
practices, amplifying the depth and nuance of implementation.

Additionally, the roadmap towards research agendas in European food systems must

be directly linked to critical current elements such as preparedness, the green
transition, competitiveness, and resilience. As recent crises have demonstrated, food
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systems are highly vulnerable to sudden disruptions, and the European competitiveness
strategy underscores that building systemic preparedness and shock absorption is
essential for both food and economic security. At the same time, the transition toward
a greener, more sustainable economy adds further complexity, requiring coordinated
innovation so that European food systems can achieve decarbonization and circularity
while maintaining competitiveness amid intensifying global pressures. Accordingly, the
competitiveness strategy for Europe (2024) further stresses that overcoming fragmented
research, bridging skills gaps, and scaling digital and business innovation are central for
maintaining Europe’s industrial leadership and strategic autonomy in the agri-food
sector. Resilience ties all these priorities together, moving beyond restoring systems
after disruption to adapting and thriving through uncertainty by reinforcing digital,
governance, and network infrastructure. A research agenda cannot remain a static or
isolated process but must evolve as a dynamic, iterative framework that systematically
integrates preparedness, green innovation, competitiveness, and resilience, in line with
the strategic imperatives detailed in the latest European competitiveness 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 innovation, is very relevant to complement our mapping in FoSSNet, particularly
concerning research and innovation (R&l) in food systems, recommends that it will be
critical to enhance stakeholder engagement with the role of multi-actor collaborations,
ensuring that diverse stakeholders (including marginalized or vulnerable groups) are
involved meaningfully in R&l processes. This aligns well in this D.4.1, especially in terms
of inclusivity and leveraging broad expertise to improve innovation and impact. It also
recommends a cascade funding (Financial Support for Third Parties), to increase
flexibility in implementation, shifting resources between budget lines, and simplifying
reporting for EU Horizon projects to overcome common administrative and procedural
challenges (European Commission, 2025).

Likewise, the FOODforce network (FOODforce position paper FP10, 2025) addresses
the importance of merging food systems with the circular bioeconomy, proposing
research and innovation efforts that repurpose food side streams, reduce agricultural
waste, and more efficiently utilize resources, with clear environmental and economic
benefits. These recommendations align with the roadmap of D.4.1 and support the
development of robust, data-backed frameworks that are essential for coordinating and
mapping research strengths and gaps across Europe.

The emphasis is on the necessity for collaborative, multi-actor involvement in research
activities, engaging universities, institutes, SMEs, policy makers, and other
stakeholders, which is crucial for the comprehensive scope required by pan-European
research. By advocating for the alignment of the Common Agricultural Policy with food
security and sustainability objectives, and calling for increased investments in precision
farming, crop diversification, and waste reduction technologies, FOODforce and the
FoSSNet supports the call of a harmonized research agenda that ensures geographic
and disciplinary breadth and depth in the identification of innovation opportunities
across member states. In fact, actionable instruments—such as innovation hubs, proof-
of-concept initiatives, and regionally accessible funding—that facilitate the
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implementation of research results and foster greater synergy between projects and
policy frameworks, is vital when translating roadmap recommendations into on-the-
ground research and innovation activity.

Tentative Directions for a Roadmap for Food Systems Science

Based on the integrated analysis of existing research agendas, complemented by the
researchers’ responses to the survey, we propose the following directions for a road
map, stressing the need for further anchoring, refining and continuous update.

Food Systems Science (FSS) in Europe should be rooted in multi-level, multi-actor, and
flexible frameworks that recognize the interconnectedness of local, regional, national,
and EU-wide priorities. This includes explicit attention to the processes and
mechanisms by which knowledge is generated, valorized, and translated into policy and
practice. It also entails the systematic incorporation of inclusivity and reflexivity,
ensuring that all actors—especially those previously marginalized—are partners in the
transformation 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 essential to enable
cross-domain intelligence and informed decision-making at all scales. We believe that
this way of working will facilitate a transformation towards sustainable food systems.
The transformative dimension of each direction is explained at the end of each point,
in relation to the FoSSNet Conceptual Framework, see Figure 1.

e Embrace a Multilevel, Spatially and Temporally Roadmap

The Food Systems Science roadmap must move beyond one-size-fits-all strategies and
explicitly address the spatial and temporal heterogeneity of European food systems.
Research agendas and interventions should be co-developed and evaluated across
local, regional, national, 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
articulate phases of work and timelines for actions at each system level. This point is
intended to be transformative by facilitating the integration of the Food systems
conditions Policy & governance and Science & technology.

¢ Integrate Levels of Strategy, Valorization, and Innovation

The importance of FSS must be grounded in layered approaches to strategic research
(fundamental science), innovation (applied R&l), and valorization (policy and market
uptake). Differentiated pathways should be constructed for basic research, translational
projects (such as breakthrough innovations for alternative 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
transformative possibilities stemming from policy and market uptake of breakthrough
innovations will be facilitated.

e Operationalize Inclusiveness, Participation, 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 participatory governance (e.g., food policy councils, multi-
stakeholder consortia) and iterative consultation should be embedded. The co-creation
of research agendas with direct input from citizens, communities, vulnerable
populations, industry, and public sector actors—ensuring that research does not simply
advance scientific frontiers, but actively contributes to a more just food system, starting
from the local level. Inclusive and participatory ways of doing research is both a way to
widen and deepen the research and a way to unleash the transformative capabilities of
excluded groups.

e Leverage Education-Research Synergies for Systemic Literacy

We must prioritize to connect food system literacy strategies with research, education,
and policy design. Curricula for food system science literacy, co-developed with
stakeholders and piloted in living labs, are needed to shape the next generation of
professionals, researchers, and citizens capable of navigating—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 effective sorts of pedagogy, communication format and channels,
types of assessments and other components for advancing the knowledge and skills for
food system transformation. Advancing food systems literacy in broad groups, thereby
enabling people in all parts of the food system to create systemic innovation is possibly
the most important transformative action in the long term perspective.

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

A data infrastructure is fundamental for systemic transformation. Future research and
funding mechanisms should prioritize federated data platforms, 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 analytical backbone. The development of a data infrastructure dedicated to facilitate
food system interventions will facilitate the policy research interactions and validate
transformative actions.

¢ 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 incentivizing projects
that position themselves at the intersection of sustainability, resilience, and
competitiveness—including innovation support for SMEs, digitalization, and next-
generation skills development—while committing to more strategic, outcome-oriented
funding models grounded in the evidence and feedback from place-based
experimentation. Assisted by the ongoing development of evaluation of systemic
effects, such approach can more clearly select and evaluate the transformative
potentials of allocated funds.

e Embrace Inter- and Transdisciplinarity
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The challenges of food system transformation demand both inter- and trans-
disciplinary approaches that synthesize perspectives from across natural sciences,
social sciences, engineering, and the humanities. The roadmap should require and
incentivize cross-disciplinary projects, foster transdisciplinary platforms linking
academic expertise with practitioner and community knowledge, and address
persistent coordination barriers between disciplines to enable genuinely holistic
solutions. 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 transformation
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 priorities such as sustainable production, food security, innovation, and
governance. However, critical gaps remain in areas including interdisciplinary
integration, rural-urban and global collaboration, the uptake of digital and data-driven
methodologies, and the meaningful inclusion of marginalized voices. Particularly
underrepresented topics such as circularity, alternative proteins, food waste reduction,
and integration of social and economic determinants signal persistent challenges to
achieving the multidimensional vision of food systems transformation articulated in the
European Green Deal, Farm to Fork Strategy, and Food 2030 initiatives.

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, piloting
innovations, and catalyzing stakeholder engagement. Over the medium term, it
prioritizes the institutionalization of governance models, the scaling of proven
innovations, and the mainstreaming of digital collaboration. For the long-term, the
agenda envisions embedding resilient and sustainable practices throughout the EU,
fostering global partnerships, and creating adaptive governance mechanisms capable
of withstanding systemic shocks and uncertainties. In fact, central to this framework is
a commitment to inter- and transdisciplinary research, multi-actor participation, and
harmonized metrics—ensuring that research outputs are both contextually nuanced and
scalable across geographical levels. Moreover, prioritizing education-research
synergies, data integration, and participatory governance will be critical to overcoming
persistent knowledge gaps and translating Europe’s strengths into systemic
transformation for food system sustainability, resilience, and equity.

Deliverable 4.1 aims to be a resource for the advancement of FSS and the sustainability
transformation of the EU food system. It provides strategic direction for future research
funding and policy formulation and hopes to serve as an evidence-based catalyst for
fostering collaborative, innovative, and inclusive food systems research. By identifying
leverage points, clarifying shared vocabularies, and setting a dynamic agenda for action,
this deliverable empowers the FoSSNet project with stakeholders—from policymakers
and academics to practitioners and civil society—to co-create solutions that are
resilient, just and environmentally sound.

Food Systems Funded by
@ Sciencg Network - the European Union & g:deisnec?\::gon



References

Barcelona City Council. (2022). Barcelona Healthy and Sustainable Food Strategy for
2030. Office of the Commissioner for Social Economy, Local Development and Food
Policy."

Béné, C., Oosterveer, P., Lamotte, L., Brouwer, I. D., de Haan, S., Prager, S. D, ... &
Khoury, C. K. (2019). "When food systems meet sustainability - Current narratives and
implications  for actions" World Development, 113, pp. 116-130.
https:/doi.org/10.1016/j.worlddev.2018.08.011

Bortoletti, S., & Lomayx, J. (2019). Collaborative research for sustainable food systems:
aligning science and policy with practice. Food Security, 11(4), 857-864.
https:/doi.org/10.1007/s12571-019-00939-9

Caracciolo, F., Cicia, G., Del Giudice, T., & Stasi, A. (2023). "Food system resilience: A
review of the literature and future research agenda." Environmental Research Letters,
18(1), 013004. https:/doi.org/10.1088/1748-9326/aca968

Dabars, W. B., and Dwyer, K. T. (2022) ‘Toward institutionalization of responsible
innovation in the contemporary research university: insights from case studies of
Arizona State University’, Journal of Responsible

Innovation, 9(1), pp. 114-123.

European Commission. (2016). FOOD 2030: Research and innovation for tomorrow’s
nutrition & food systems. Directorate-General for Research and Innovation.
https://research-and-innovation.ec.europa.eu/document/download/a7fd593b-f586-
4d46-ae05-2045ae2c0bfa_en

European Commission. (2020). A Farm to Fork Strategy for a fair, healthy and
environmentally-friendly food system (COM (2020) 381 final). https:/eur-
lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0381

European Commission. (2023). Horizon Europe Strategic Plan 2025-2027. Directorate-
General for Research and Innovation. https:/research-and-
innovation.ec.europa.eu/document/download/e16576b3-cb54-42dd-b245-
1d5714538cfe_en

European Commission. (2024). The future of European competitiveness. Part A: A
competitiveness strategy for Europe. Brussels: Publications Office of the European
Union. https:/commission.europa.eu/document/download/97e481fd-2dc3-412d-
be4c-f152a8232961 en

European Commission. (2025). Shaping the future of food research and innovation:
Insights and recommendations from Food 2030 experts. Directorate-General for
Research and Innovation. https:/doi.org/10.2777/8711448

Food Systems Funded by
S[}ien[}g Network - the European Union & gnl-fdﬁi?:\::gon



FOODforce Position Paper on the EU 10th Framework Programme: Accelerating
Research and Innovation to Foster Resilience and Transformative Change in the EU
Food System. Strengthening the role of food science in FP10 - foodforces Webseite!

Galanakis, Charis M. 20158. Sustainable Food Systems From Agriculture to Industry:
Improving Production and Processing. ISBN: 9780128119358

Generalitat de Catalunya, Ministry of Climate Action, Food and Rural Agenda.
(2021). Strategic Food Plan for Catalonia 2021-2026.

Hebinck, A., Lang, T., Garnett, T., Raymond, L., & Benton, T. G. (2021). "Exploring futures
of food systems: A comparative analysis of global, European and city-region food
system scenarios." Food Security, 13, 835-857. https:/doi.org/10.1007/s12571-021-
01156-2

Horton, P., Banwart, S.A., Brockington, D. et al. (2017) An agenda for integrated system-
wide interdisciplinary agri-food research. Food Sec. 9, 195-210

Ingram, J., Zurek, M., & Obernoster, A. (2024). A Food System Conceptual Framework
for the FoSSNet Project (Deliverable D1.1). FoSSNet Consortium.

Klerkx, L., & Begemann, S. (2020). "Supporting food systems transformation: The what,
why, who, where and how of mission-oriented innovation systems." Agricultural
Systems, 184, 102901. https:/doi.org/10.1016/j.agsy.2020.102901

Lang, T., Barling, D., & Caraher, M. (2009). Food Policy: Integrating health, environment
& society. Oxford University Press.

Meynard, J. M., Jeuffroy, M. H., Le Bail, M., Lefévre, A., Magrini, M. B., Michon, C.,, &
Dupré, L. (2017). "Designing coupled innovations for the sustainability transition in agri-
food systems.” Agricultural Systems, 157, 330-339.
https:/doi.org/10.1016/j.agsy.2016.08.002

Sage, C. L. (2022). Introduction: A Research Agenda for Food Systems. In Sage, C.L. (ed).
A Research Agenda for Food Systems, 3-37.

Schot, J. and Steinmueller, W. E. (2018) ‘Three frames for innovation policy: R&D,
systems of innovation and transformative change’, Research policy, 47(9), pp.1554-
1567.

Standing Committee on Agricultural Research. (2023). Strategic Research and
Innovation Agenda (SRIA): Sustainable Food Systems Partnership. Brussels: European
Commission.

https:/scar-europe.org/images/attachments/SRIA SFS Partnership 2023.pdf

von Braun, J., Afsana, K., Fresco, L., & Hassan, M. (2021). "Food system concepts and
definitions for science and political action." Nature Food, 2, 748-750.
https:/www.nature.com/articles/s43016-021-00442-9

Food Systems Funded by
S[}ien[}g Network - the European Union & gnl-fdﬁi?:\::gon



List of reviewed research agenda documents

Abera F.; Garcia M.; Meinke H.; Negra C.; Obokoh N.; Smith A.G. Advancing inclusive
and effective agri-food systems research for development: A short communication.
2024 Agricultural Systems 10.1016/j.agsy.2024.103989

Ballamingie P.; Nimmo E.R.; Blay-Palmer A.D.; Stahlbrand L.; Knezevic |.; Ayalon R,;
Lacerda A.E.B. Integrating a food systems lens into discussions of urban resilience:
Analyzing the policy environment. 2020 Journal of Agriculture, Food Systems, and
Community Development 10.5304/jafscd.2020.093.021

Barrett C.B.; Beaudreault A.R.; Meinke H.; Ash A.; Ghezae N.; Kadiyala S.; Nigussie
M.; Smith A.G.; Torrance L. Foresight and trade-off analyses: Tools for science
strategy development in agriculture and food systems research 2021 Q Open
10.1093/gopen/qoaa002

Berardy A.; Seager T.; Costello C.; Wharton C. Considering the role of life cycle
analysis in holistic food systems research, policy, and practice. 2020 Journal of
Agriculture, Food Systems, and Community Development 10.5304/jafscd.2020.094.009

Bruckner H.K.; Paia M.T. From mangroves to womangroves to feminist foodscapes:
(en)gendering research on indigenous food livelihoods in the Solomon Islands 2024.
Agriculture and Human Values 10.1007/s10460-024-10634-8

Budowle R.; Porter C.M. Cultivating Community Resilience With Agency and Sociality
in Gardens for Health and Healing 2022. Frontiers in Sustainable Food Systems
10.3389/fsufs.2021.685384

Castagnetti F.; Bhatta J.; Greene A. An Offering of Grain: The Agricultural and
Spiritual Cycle of a Food System in the Kailash Sacred Landscape, Darchula, Far
Western Nepal 2021 Frontiers in Sustainable Food Systems
10.3389/fsufs.2021.646719

Cheon J.; Haji F.; Baek J.; Wang Q.; Tam K.C. Pickering emulsions for functional food
system. 2023 Journal of Agriculture and Food Research 10.1016/j.jafr.2023.100510

Chi Ffoleau Y.; Dourian T. Sustainable food supply chains: Is shortening the answer? a
literature review for a research and innovation agenda 2020 Sustainability
(Switzerland) 10.3390/su12239831

Coeugnet P.; Labatut J.; Duval J.; Vourc'h G. Including citizens through co-design in a
participatory research project to explore innovative agro-food systems: the case of

Food Systems Funded by
S[}ien[}g Network - the European Union & gn-lfdﬁi?:\::gon



future dairy livestock systems 2023 Frontiers in Sustainable Food Systems
10.3389/fsufs.2023.1098295

Cramer L. Linking science with policy: the importance of incorporating clear roles for
knowledge brokers into research-for-development organizations 2024 Frontiers in
Sustainable Food Systems 10.3389/fsufs.2024.1359190

Crosnier M.; Fleury P.; Raynaud E. Transition of food systems in territories:
maintaining links to places and articulating scales, from local to international;
[Transition des systémes alimentaires dans les territoires: maintenir des liens aux lieux
et articuler les échelles, du local a l'international] 2022 Geocarrefour
10.4000/geocarrefour.20549

Curtis M.J.; Bulkan J.; Soma T. Sovereign at heart: photovoice, food mapping and
giving back in Alberni-Clayoquot.2024. Food, Culture and Society
10.1080/15528014.2023.2284048

Darby K.J.; Hinton T.; Torre J. The motivations and needs of rural, low-income
household food gardeners. 2020. Journal of Agriculture, Food Systems, and Community
Development 10.5304/jafscd.2020.092.002

Davids R.; Scheelbeek P.; Sobratee N.; Green R.; Haesler B.; Mabhaudhi T.; Chatterjee
S.; Venkateshmurthy N.S.; Mace G.; Dangour A.; Slotow R. Towards the three
dimensions of sustainability for international research team collaboration: Learnings
from the sustainable and healthy food systems research programme. 2021.
Sustainability (Switzerland) 10.3390/su132212427

den Boer, A.C.L.; Kok, K.P.W.; Gill, M.; Breda, J.; Cahill, J.; Callenius, C.; Caron, P.;
Damianova, Z.; Gurinovic,M.; Lahteenmaki, L.; Lang, T.; Sonnino, R.; Verburg, G;
Westhoek, H.; Cesuroglu, T.; Regeer, B.J.; Broerse, J.E.W. Research and innovation as

a catalyst for food system transformation, Trends in Food Science & Technology,
Volume 107, 2021, Pages 150-156, 10.1016/.tifs.2020.09.021.

Ellssel P.; Kustner G.; Kaczorowska-Dolowy M.; Vazquez E.; Di Bene C.; Li H.;
Brizuela-Torres D.; Elangovan Vennila E.; Vicente-Vicente J.L.; Avila-Ortega D.I.
Building a solid foundation: advancing evidence synthesis in agri-food systems
science 2024 Frontiers in Sustainable Food Systems 10.3389/fsufs.2024.1410205

Forsythe L. Gender-based violence in food systems. 2023. Nature Food
10.1038/s43016-023-00777-y

Friedman R.S.; Mackenzie E.; Chan-Tung A.L.; Allen M.G.; Crimp S. Using social

network analysis to track the evolution of Pacific food system research collaborations
over time. 2023. Regional Environmental Change 10.1007/s10113-023-02148-6

Food Systems Funded by
S[}ien[}g Network - the European Union & gnl-fdﬁi?:\::gon



Gaitan-Cremaschi D.; Klerkx L.; Aguilar-Gallegos N.; Duncan J.; Pizzolon A.; Dogliotti
S.; Rossing W.A.H. Public food procurement from family farming: A food system and
social network perspective 2022 Food Policy 10.1016/j.foodpol.2022.102325

Garcia-Martin M.; Torralba M.; Quintas-Soriano C.; Kahl J.; Plieninger T. Linking food
systems and landscape sustainability in the Mediterranean region 2021. Landscape
Ecology 10.1007/s10980-020-01168-5.

Ghosh-Jerath S.; Downs S.; Singh A.; Paramanik S.; Goldberg G.; Fanzo J. Innovative
matrix for applying a food systems approach for developing interventions to address
nutrient deficiencies in indigenous communities in India: A study protocol 2019. BMC
Public Health 10.1186/s12889-019-6963-2

Golden C.D.; Ayroles J.; Eurich J.G.; Gephart J.A.; Seto K.L.; Sharp M.K.; Balcom P;
Barravecchia H.M.; Bell K.K.; Gorospe K.D.; Kim J.; Koh W.H.; Zamborain-Mason J.;
McCauley D.J.; Murdoch H.; Nair N.; Neeti K.; Passarelli S.; Specht A.; Sunderland
E.M.; Tekaieti A.; Tekiau A.; Tekoaua R.; Timeon E. Study Protocol: Interactive
Dynamics of Coral Reef Fisheries and the Nutrition Transition in Kiribati. 2022.
Frontiers in Public Health 10.3389/fpubh.2022.890381

Hall J.C. Food Security in the Era of COVID-19: Wild Food Provisioning as Resilience
During a Global Pandemic 2021 Culture, Agriculture, Food and Environment
10.1111/cuag.12275

Harris J.; Nguyen P.H.; Tran L.M.; Huynh P.N. Nutrition transition in Vietnam:
changing food supply, food prices, household expenditure, diet and nutrition
outcomes 2020 Food Security 10.1007/s12571-020-01096-x

Haysom G.; Olsson E.G.A.; Dymitrow M.; Opiyo P.; Buck N.T.; Oloko M.; Spring C.;
Fermskog K.; Ingelhag K.; Kotze S.; Agong S.G. Food systems sustainability: An
examination of different viewpoints on food system change 2019. Sustainability
(Switzerland) 10.3390/su11123337

Hodgins K.; Parizeau K. Farm-to-fork... and beyond? A call to incorporate food waste
into food systems research 2020 Food and Foodways
10.1080/07409710.2020.1718280

Hunt L.; Pettinger C.; Wagstaff C. A critical exploration of the diets of UK
disadvantaged communities to inform food systems transformation: a scoping review
of qualitative literature using a social practice theory lens. 2023. BMC Public Health
10.1186/5s12889-023-16804-3

de Jager |.; Harrison M.; Wit R.F.; Sonneveld A.; Hesen R.; Uyar B.T.M.; Verger E.O.;
Ramos A.l.; Vargas M.; Wijesinha-Bettoni R.; Hachem F.; Brouwer |.D. PROTOCOL:
Measuring diet-related consumer behaviours relevant to low- and middle-income

countries to advance food systems research: An evidence and gap map 2022
Campbell Systematic Reviews 10.1002/cl2.1283

Food Systems Funded by
S[}ien[}g Network - the European Union & gnl-fdﬁi?:\::gon



Jonsdottir S.; Gisladottir G. Land use planning, sustainable food production and rural
development: A literature analysis 2023 Geography and Sustainability
10.1016/j.geosus.2023.09.004

Keenan L.; Monteath T.; Wajcik D. Hungry for power: financialization and the
concentration of corporate control in the global food system. 2023 Geoforum
10.1016/j.geoforum.2023.103909

Knox C.B.; Miller S.A. Sustainability outcomes of the United States food system: A
systematic review 2022 Journal of Agriculture, Food Systems, and Community
Development. 10.5304/jafscd.2022.113.010

Latino M.E.; Menegoli M.; Corallo A. Agriculture Digitalization: A Global Examination
Based on Bibliometric Analysis 2024 |[EEE 10.1109/TEM.2022.3154841

Loring P.A. Can fisheries be “regenerative”? Adapting agroecological concepts for
fisheries and the blue economy 2023. Facets 10.1139/facets-2023-0011

Maye D. 'smart food city’: Conceptual relations between smart city planning, urban
food systems and innovation theory. 2019 City, Culture and Society
10.1016/j.ccs.2017.12.001

McDermid S.S.; Hayek M.; Jamieson D.W.; Hale G.; Kanter D. Research needs for a
food system transition 2023 Climatic Change 10.1007/s10584-023-03507-2

McGarraghy S.; Olafsdottir G.; Kazakov R.; Huber E.; Loveluck W.; Gudbrandsdottir
.Y.; Cechura L.; Esposito G.; Samoggia A.; Aubert P.-M.; Barling D.; Duri¢ |.; Jaghdani
T.J.; Thakur M.; Saviolidis N.M.; Bogason S.G. Conceptual System Dynamics and
Agent-Based Modelling Simulation of Interorganisational Fairness in Food Value
Chains: Research Agenda and Case Studies 2022 Agriculture (MDPI)
10.3390/agriculture12020280

McGreevy S.R.; Rupprecht C.D.D.; Niles D.; Wiek A.; Carolan M.; Kallis G;
Kantamaturapoj K.; Mangnus A.; Jehli¢ka P.; Taherzadeh O.; Sahakian M.; Chabay |.;
Colby A.; Vivero-Pol J.-L.; Chaudhuri R.; Spiegelberg M.; Kobayashi M.; Balazs B.;
Tsuchiya K.; Nicholls C.; Tanaka K.; Vervoort J.; Akitsu M.; Mallee H.; Ota K.; Shinkai
R.; Khadse A.; Tamura N.; Abe K.-I.; Altieri M.; Sato Y.-I.; Tachikawa M. Sustainable
agrifood systems for a post-growth world 2022 Nature Sustainability
10.1038/s41893-022-00933-5

Mclnnes A. Integrating sustainability transitions and food systems research to
examine consultation failures in Canadian food policymaking 2019. Journal of
Environmental Policy and Planning 10.1080/1523908X.2019.1623656

Mehrabi Z.; Delzeit R.; Ignaciuk A.; Levers C.; Braich G.; Bajaj K.; Amo-Aidoo A;

Anderson W.; Balgah R.A.; Benton T.G.; Chari M.M,; Ellis E.C.; Gahi N.Z.; Gaupp F.;
Garibaldi L.A.; Gerber J.S.; Godde C.M.; Grass |.; Heimann T.; Hirons M.;

Food Systems Funded by
S[}ien[}g Network - the European Union & gnl-fdﬁi?:\::gon



Hoogenboom G.; Jain M.; James D.; Makowski D.; Masamha B.; Meng S.;
Monprapussorn S.; Miiller D.; Nelson A.; Newlands N.K.; Noack F.; Oronje M.;
Raymond C.; Reichstein M.; Rieseberg L.H.; Rodriguez-Llanes J.M.; Rosenstock T.;
Rowhani P.; Sarhadi A.; Seppelt R.; Sidhu B.S.; Snapp S.; Soma T.; Sparks A.H.; Teh L,;
Tigchelaar M.; Vogel M.M.; West P.C.; Wittman H.; You L. Research priorities for
global food security under extreme events 2022 One Earth.
10.1016/j.0neear.2022.06.008

Meyer M.A.; Friih-Mdiller A.; Lehmann I.; Schwarz N. Linking food and land system
research in Europe 2023 Land Use Policy 10.1016/j.landusepol.2023.106692

Morgan C.B. Studying food systems as embedded, sensory phenomena 2023.
Frontiers in Sustainable Food Systems 10.3389/fsufs.2023.1040965.

Nguyen-Minh Q.; Prins H.; Oosterveer P.; Brouwer I.D.; Vignola R. Food system
transitions in Vietnam: The case of pork and vegetable networks 2023. Environmental
Innovation and Societal Transition. DOI: 10.1016/j.eist.2023.100716

Nguyen T.; van den Berg M.; Raneri J.E.; Huynh T. Improving Food Systems: A
Participatory Consultation Exercise to Determine Priority Research and Action Areas
in Viet Nam 2021 Frontiers in Sustainable Food Systems 10.3389/fsufs.2021.717786

Oakden L.; Bridge G.; Armstrong B.; Reynolds C.; Wang C.; Panzone L.; Rivera X.S.;
Kause A.; Ffoulkes C.; Krawczyk C.; Miller G.; Serjeant S. The Importance of Citizen
Scientists in the Move Towards Sustainable Diets and a Sustainable Food System
2021 Frontiers in Sustainable Food Systems 10.3389/fsufs.2021.596594

Poole N.; Donovan J.; Erenstein O. Viewpoint: Agri-nutrition research: Revisiting the
contribution of maize and wheat to human nutrition and health 2021 Food Policy
10.1016/j.foodpol.2020.101976

Rissing A.; Burchfield E.K.; Spangler K.A.; Schumacher B.L. Implications of US
agricultural data practices for sustainable food systems research 2023 Nature Food
10.1038/543016-023-00711-2

Rotz S.; Xavier A.L.; Robin T. “It wasn’t built for us”: The possibility of Indigenous food
sovereignty in settler colonial food bureaucracies 2023 Journal of Agriculture, Food
Systems, and Community Development 10.5304/jafscd.2023.123.009

Ruben R.; Verhagen J.; Plaisier C. The challenge of food systems research: What
difference does it make? 2019 Sustainability (Switzerland) 10.3390/su11010171.

Ruder S.-L.; Kandlikar M. Governing gene-edited crops: risks, regulations, and
responsibilities as perceived by agricultural genomics experts in Canada 2023 Journal
of Responsible Innovation 10.1080/23299460.2023.2167572

Food Systems Funded by
S[}ien[}g Network - the European Union & gnl-fdﬁi?:\::gon



Rust N.; Lunder O.E.; Iversen S.; Vella S.; Oughton E.A.; Breland T.A.; Glass J.H.;
Maynard C.M.; McMorran R.; Reed M.S. Perceived Causes and Solutions to Soil
Degradation in the UK and Norway 2022 Land 10.3390/1and11010131

Sarapura-Escobar S.; Hoddy E.T. Safeguarding the land to secure food in the
highlands of Peru: The case of Andean peasant producers- 2022. Frontiers in
Sustainable Food System. 10.3389/fsufs.2022.787600.

Saxena A.; Prasad S.C. Managing sustainable transition through farmer-owned
enterprises: the case of Ram Rahim Pragati Producer Company 2024 Journal of Indian
Business Research 10.1108/JIBR-05-2023-0148

Silver J.J.; Stoll J.S. A framework for investigating commercial license and quota
holdings in an era of fisheries consolidation, concentration and financialization 2022
Marine Policy 10.1016/j.marpol.2022.105179

Soini K,; Pouta E.; Latvala T.; Lilja T. Agrobiodiversity products in alternative food
system: Case of finnish native cattle breeds 2019 Sustainability (Switzerland)
10.3390/5U11123408

Sonnino R. The cultural dynamics of urban food governance 2019. City, Culture and
Society 10.1016/j.ccs.2017.11.001

Sultan M.; Taha G.; Baseer R.A. Active packaging coating films based on natural
bioactive compounds 2024 Egyptian Journal of Chemistry.
10.21608/EJCHEM.2024.260031.9139

Swenor B.K. Disability inclusion: A missing ingredient for food system equity 2021
Global Food Security 10.1016/j.gfs.2021.100584

Tesdell O.; Othman Y.; Alkhoury S. Rainfed agroecosystem resilience in the
Palestinian West Bank, 1918-2017. 2019 Agroecology and Sustainable Food Systems
10.1080/21683565.2018.1537324

Thompson D.; Carter A. Intersections between rural studies and food justice in the
U.S.: some implications for today and the future. 2024. Food, Culture and Society.
10.1080/15528014.2022.2138319

van Wassenaer L.; Verdouw C.; Kassahun A.; van Hilten M.; van der Meij K.;
Tekinerdogan B. Tokenizing circularity in agri-food systems: A conceptual framework
and exploratory study 2023 Journal of Cleaner Production
10.1016/j.jclepro.2023.137527

Food Systems Funded by
S[}ien[}g Network - the European Union & gnl-fdﬁi?:\::gon



Berkum, Siemen van; Dengerink, Just D; Getz Escudero, Arthur; Achterbosch, Thom J.
Synthesis of existing food systems studies and research projects in Europe. Report 2 July
2019. Independent expert report.

Bizzo, Giulia; Lledé San Mauro, Fara; Lueth, Daniela; Lutzeyer, Hans-Joerg; Luvara,
Giuseppina; Meloni, Giulia; Molina Villanueva, Jorge; Pellegrino, Giuseppe; Scalia,
Rosalinda; Schoumacher, Cindy. Food 2030: Green and resilient food systems -
conference outcome report. Report 12 March 2024.

Bizzo, Giulia; Fabbri, Karen; Gajdzinska, Magdalena; Haentjens, Wim; Lueth,

Daniela; Lutzeyer, Hans-Joerg; Luvara, Giuseppina; Meloni, Giulia; Molina Villanueva,
Jorge; Sainz Lopez, Noa; Schoumacher, Cindy; Zampoukas, Nikos. Food 2030 -
Pathways for action 2.0 : R&l policy as a driver for sustainable, healthy, climate resilient
and inclusive food systems Report 1 December 2023.

Chandler, Caroline; Figueiredo, Diogo; Francisco, Inés; Franke, Jan; Magalhaes,
Hugo; Mastrogregori, Elena; Milhazes, Catarina; Schneuwly, Sonja; Zanobetti,
Leonardo; Goncgalves, Raquel. Food systems: Research and innovation investment gap
study Study 10 March 2023.

Directorate-General for Research and Innovation (European Commission) Research
and innovation for food and nutrition security Report 11 March 2019 Transforming
our food systems 2nd FOOD 2030 high level event: conference outcome report, 14-15
June 2018 in Plovdiv, Bulgaria.

Directorate-General for Research and Innovation (European Commission) A scoping
review of major works relevant to scientific advice towards an EU sustainable food system
Report. 25 February 2019 Scoping. Review Report.

Directorate-General for Research and Innovation (European Commission). Food 2030
pathways for action: Horizon 2020 portfolio analysis, mapping of EU research and
innovation related to food systems. Factsheet 7 July 2021

Directorate-General for Research and Innovation (European Commission). Food 2030
pathways for action: Research and innovation for food processing. Factsheet 7 July 2021.

Directorate-General for Research and Innovation (European Commission) Research
and innovation for accelerating food system transformation. Report 14 April 2021.

Directorate-General for Research and Innovation (European Commission) Food 2030
pathways for action - factsheets. Factsheet 16 October 2020. Food 2030 pathways
for action factsheet collection

European Research Council Executive Agency (European Commission) Mapping ERC
frontier research sustainable food production and consumption. Report 25 June 2023.

Food Systems Funded by
S[}ien[}g Network - the European Union & gnl-fdﬁi?:\::gon



Fabbri,Karen; Froidmont-Gortz, Isabelle de; Faure, Uta; Ndongosi, Irene; Gajdzinska,
Magdalena; Haentjens, Wim; Krommer, Judit; Lizaso, Miguel; Lutzeyer, Hans-

Joerg; Mangan,Ciaran; Markakis,Marios; Schoumacher, Cindy; Tallarico,

Tatiana; Zampoukas, Nikos. Food 2030 pathways for action - Research and innovation

policy as a driver for sustainable, healthy and inclusive food systems. Report 15 October
2020.

Halberg, Niels; Westhoek, Henk. The added value of a food systems approach in
research and innovation. Report 12 September 2019. SCAR SWG food systems policy
brief.

Liith, Daniela; Vandrich, Jasmina; Fabbri, Karen. Urban food system transformation in
the context of Food 2030. Report 30 May 2023.

Magarini, Andrea; Porreca, Elisa European cities leading in urban food systems
transformation. Study 15 October 2019.

Webb, Patrick; Sonnino, Roberta; Fraser, Evan; Arnold, Tom. Everyone at the table:
Transforming food systems by connecting science, policy and society. Report 17 June
2022.

Webb, Patrick; Sonnino, Roberta. Everyone at the table: Co-creating knowledge for food
systems transformation. Report 26 July 2021.

Food Systems Funded by
S[}ien[}g Network - the European Union & g:dﬁ?\?:\::gon



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

Al 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 ZerO food 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
guantity 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
SoverelgnTY 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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Gl SMART - Geographical Indications’ contribution to smart territorial development
and sustainability. Insights for Gls 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

MICROBIOMES4SQY - 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 (Al)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/10.3030/1011348%94

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

The plan identifies several key research gaps within European food systems,
emphasizing the need for further investigation 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 Description

Key research criteria

The need for deeper understanding of the intricate relationships
within food systems, including the interdependencies between
. o production practices, consumption patterns, and their broader

4.1 Complex Interactions Within Food ) . .
Svst impacts on society and the environment. Research should focus

stems

Y 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.

There is a significant gap in understanding the limits of the planet's
resources in the context of food production and consumption. The
plan calls for more research on developing methods for efficient

4.2 Planetary Boundaries and Resource Use | resource management within planetary boundaries, as well as
understanding and mitigating the impacts of pollution on the food
chain. The plan also calls for research in how to reduce the
environmental footprint of food systems.

The need to understand and mitigate the impact of climate change
on agriculture, fisheries, and food systems is an important research
. o gap. The plan underscores the importance of developing climate
4.3 Climate Change Impacts and Mitigation . . .
adaptation strategies for the sector and explores the potential of
food systems in carbon sequestration and reduction of

greenhouse gas emissions.

The strategic plan calls for increased research to examine the
interconnections between biodiversity and food production,
including how to protect and restore ecosystems while ensuring

4.4 Biodiversity and Ecosystems sustainable food production, and how to integrate biodiversity
into social and economic policies and practices. There is a need to
further investigate the relationships between health and
biodiversity.

4.5 Technological and Social Innovation 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 solutions effectively, and to explore social
innovations 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
innovation across sectors.

There is a research gap concerning the connections between rural
and urban areas in the food system. More research is needed to
. improve territorial governance, strengthen rural innovation
4.6 Rural-Urban Synergies . . .
ecosystems, and to understand how sustainable farming practices
can provide economic opportunities, prevent rural depopulation,

and attract people to rural areas.

There is a research gap concerning the connections between rural
and urban areas in the food system. More research is needed to
. improve territorial governance, strengthen rural innovation
4.7 Food Systems Governance and Policy ] . .
ecosystems, and to understand how sustainable farming practices
can provide economic opportunities, prevent rural depopulation,

and attract people to rural areas.

The plan highlights a need for more effective governance models
and tools to support the transition towards sustainable food
. . systems, including the development of metrics and enhanced
4.8 Nutritional Security and Safety . . .
science-policy interfaces. It calls for research into how to
strengthen Agricultural Knowledge and Innovation Systems

(AKIS).

There is a research gap relating to ensuring access to safe and
nutritious food for all. The plan highlights the need for research in
4.9 Data and Digitalization personalized nutrition, food safety, and the prevention of food
fraud. The plan stresses the need to achieve food and nutrition
security for the long term through a sustainable farming approach.

There is a gap in the understanding of how to effectively
implement digital technologies and data across the food chain to
make the food system more sustainable and efficient. The plan
. . also identifies the need to develop digital commons and ensure a
4.10 International Cooperation . .
fair data economy. The plan promotes the exploration of
opportunities that environmental observations and the use of data
might offer to enable sustainable, resilient, effective and efficient

food systems.

There is a research gap in the understanding of how to improve
o water resilience within the food system, requiring R&l to enhance

4.11 Water Resilience o .
water resource availability and management under climate change

scenarios, taking into account the soil-water nexus.
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The territorial Labs are a key mechanism to understanding the local, regional and
national 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 multilevel,
transdisciplinary, and participatory research activities. They are designed to support
the development of evidence-based and transdisciplinary food system transition
pathways. Within these three labs, academics collaborate with different food systems
stakeholders to identify high-priority research needs and develop collaborative
responses to them. The approach specifically addresses inclusiveness, paying
attention to the participation 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 initial assessment, the three territorial labs will design
and implement a series of iterative workshops in 2025-2026. These workshops will
serve to operationalize the FoSSNet CF and to further develop or adapt new models
and tools that support the design of food system transition pathways particularly
relevant to the context of the three territorial labs. Each workshop will be structured to
facilitate collaboration among stakeholders, foster innovation, and prompt the co-
creation of solutions 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 conditions for systemic
transformation across various sectors and activities (Barcelona City Council, 2022;
Generalitat de Catalunya, 2021).

The BCTLab features two key components: multi-actor food governance spaces and an
emerging academic space. The multi-actor food governance spaces are already linked
to existing regional strategies, including the 2030 Barcelona Food Strategy (Barcelona
City Council, 2022) and the Catalan Strategic Food Plan (Generalitat de Catalunya,
2021). Additionally, the Food Action and Research Observatory (FARO) at the
University of Barcelona (UB) represents an emerging academic space. FARO s
supported by local, regional, and national public institutions and brings together various
disciplines such as nutrition, pharmacy, biology, sociology, economics, anthropology,
history, law, and social work. This interdisciplinary approach ensures a comprehensive
understanding of the food system and its multifaceted challenges, fostering innovative
solutions and strategies for sustainable food practices within the region. The
integration of these governance and academic spaces enhances the lab's capacity to
address complex issues related to food production, distribution, and consumption,
promoting a more resilient and equitable food system in Barcelona and Catalonia.
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Territorial Lab in Latvig: Riga

The Riga Territorial Lab (RTLab) functions as a living laboratory, and it is strategically
centered around the Agenskalns market, which serves as a multifunctional urban food
hub within the city. This hub is a focal point for a diverse set of food-related activities,
including the operation of a farmers' market, the hosting of community kitchen events,
and the implementation of food education initiatives targeting various segments of the
local population. The activities at the hub engage stakeholders—entrepreneurs,
students, nutritionists, social scientists, and community activators—reflecting a strong
commitment to inclusivity and collaborative practice. The overarching objective of the
RTLab is to coordinate efforts and enhance the wellbeing and health of neighborhood
communities by leveraging food system interventions and local partnerships.

A central focus within the RTLab is on identifying collaborative responses to the
research needs and systemic food challenges uncovered within its setting. These
responses often materialize as research projects, joint programs, or pilot initiatives that
address concrete issues affecting the community or the city’s food system more
broadly. Throughout this process, special attention is given to aspects of inclusivity,
including proactive engagement of vulnerable groups and stakeholders who might be
less inclined to participate, such as members of the private sector.

The Riga Territorial Lab also strengthens connections between place-based
stakeholders—those rooted in the Agenskalns market community—and the broader
scientific and innovation ecosystem. This is achieved through collaboration with the
project’s Knowledge Hub, developed by COCOREADO, another Horizon 2020 project
that aims to rebalance the position of farmers in supply chains and public procurement
of food by coordinating and supporting relevant actions.

Importantly, the research and experimentation conducted in the RTLab will contribute
to academic and project-specific objectives as well as the development of local,
regional, and national policies.

Territorial Lab in Poland- Warsaw

The territorial lab in Poland is conceived as a science-practice laboratory that actively
bridges research units with practitioners in the field of sustainable food systems. Its
core mission is to foster a systems-based transformation within the Polish food value
chain, relying heavily on collaborative efforts to pinpoint development challenges,
identify regional needs, and address knowledge gaps. Operating under the auspices of
the National Bioeconomy Hub, the lab both benefits from and contributes to an
established network that emphasizes the integration of various bioeconomy sectors,
particularly focusing on agricultural biomass. Through such integration, the lab seeks to
develop evidence-based, transdisciplinary solutions that support the transition of food
systems in Poland.

Although the lab is structured to operate on a national scale, it remains sensitive to the
unique contexts and challenges presented by differing regional landscapes. Its
participants—ranging from policy makers and regional bodies to entrepreneurs,
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researchers, and civil society organizations—infuse the process with a place-based
perspective.

The workshops will play an integral role, serving as venues for mapping the Polish food
system, identifying both enablers and barriers to transformation, and engaging
stakeholders in knowledge exchange. The process is designed to test conceptual
project models, particularly those developed in initial project phases, in real-world
contexts relevant to the Polish agri-food sector. This practical orientation ensures the
development of both context-sensitive solutions for Poland and more generalized
recommendations that may be applicable at the European level. Central to the
functioning of the territorial lab is facilitation by researchers, who catalyze the lab’s
processes and support the creation of collaborative networks essential for the lab’s
operation. The process is designed to be iterative and inclusive, where multi-
stakeholder engagement is instrumental in shaping both policy recommendations and
innovation in business practices.

A critical challenge identified by the lab pertains to ensuring continued agency and
sustainability. Achieving meaningful food system transformation at the national scale
demands a deep commitment and engagement from government actors. Furthermore,
sustaining the lab’s initiatives beyond project funding cycles requires careful planning
regarding resource allocation and stakeholder engagement. The process emphasizes
the importance of collaborative governance, the leveraging of diverse networks, and
the continual adaptation of strategies based on stakeholder input and empirical
evidence.

The following appendices are available upon request in excel format as separate
documents

2.1.1. Data matrix - List of reviewed documents and sources for the systematic review.

3.3. List of reviewed documents for the informatics approach
A1l. Cordis

A2. Scopus

A3. Food2030

A4. FoSSNet Agenda Keywords
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