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In light of the urgent need to identify concrete R&I actions to feed into the upcoming Horizon Europe
Programme, the European Commission has developed an approach structured around 10 focus areas
that are considered pathways with the potential to deliver impact on EU food systems transformation
(European Commission, 2020). This report aims to deepen and expand the analysis of pathways areas
building on the experience and results of previous activities from the FIT4FOOD2030 project, including
the findings contained in the policy briefs produced by the EU Think Tank; the training modules
developed by City and Policy Labs; and the previous mapping of trends, barriers, enablers & potential

breakthroughs for transformation.

Recent political and policy developments are paving the way towards food system transformation.
The 2019 European Parliament elections and the appointment of the Von der Leyen European
Commission, have provided new political guidelines and a renewed impetus for food systems thinking
and the sustainability transition. Various recent publications — (1) the European Commission
Communication on the European Green Deal in December 2019 (European Commission, 2019), (2)
the Farm to Fork & Biodiversity Strategies in 2020 (European Commission, 2020b & 2020c), and (3)
the ‘Science Advice for Policy by European Academies’ (SAPEA) report on EU sustainable food
systems in April 2020 (SAPEA, 2020) — have produced a coherent outlook to frame current food
systems issues establishing clear goals, in some cases with the provision of precise targets and

indicators.

The uptake of the FOOD2030 systems thinking approach has been made clear by the evolution of the
ongoing discussions on strategic partnerships and collaborative initiatives to be taken at the European
and international level to tackle complex global problems. At the same time, the ongoing Covid-19
pandemic is underlining that the current food systems are unsustainable, while the importance of
Food and Nutrition Security becomes even more apparent in view of achieving economic recovery,

mitigating social inequalities and avoiding conflicts within and between societies.

In order to support the urgently needed food systems transformation, it is key to achieve an increased
impact of the R&I investments made. In the European Commission proposal for the new Horizon
Europe R&I programme (European Commission, 2018) — in course of discussion in trilogues with the
European Parliament and the Council at the time of writing —there is an increased focus on ‘European

partnerships’ as useful tools to design R&I systemic solutions to support a fair, inclusive and
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competitive transition to sustainability (European Commission, 2020d). In particular, the proposed

Partnership on Safe and Sustainable Food Systems, to be established with EU and associated

countries, the private sector, foundations and other stakeholders, would represent a significant step

to deliver on global challenges associated with food systems issues and modernise industry. Such

partnership would also function as a connector between other relevant partnerships and the

‘missions’ established by the new Horizon Europe Programme, which will deal with digital, health and

environmental challenges crucial for food systems transformation, and will have a clear mandate to

solve concrete issues within a certain timeframe and with a dedicated budget (European Commission,

2020e). Parallel to the partnerships foreseen in the framework of Horizon Europe, the European

Commission is devolving considerable resources to the establishment of strategic partnerships with

international allies committed to a rules-based governance system. Among these, the new

Partnership with Africa ranks high in the EU’s priority list. Such partnership will complement the

action of the current EU-Africa R&I Partnership on Food and Nutrition Security and Sustainable

Agriculture by putting forward new agreements to tackle common issues such as the fight against

climate change; digital transformation; sustainable growth and jobs; peace and governance; and

migration and mobility (African Union and European Commission, 2020). These and other efforts show

an understanding that involving key actors in finding shared solutions to global issues is both ethically

responsible and geopolitically necessary.

This in-depth analysis of 10 pathway areas is one of the first European reports to include a discussion
of the potential impacts of the Covid-19 pandemic —and the measures EU Member States have taken
to contain it — on food systems. While the Covid-19 event is too recent to predict its full impact and
produce tailored R&l recommendations to exploit its potential to accelerate the food systems
transformation, the analysis produced in this report takes the current context into account. Whenever
possible and appropriate, the most recent scientific evidence has been used to substantiate the

arguments made in the areas researched.

In light of the ongoing policy developments and historical events that will shape the future of EU food
systems in the next future, this report has the ambition to provide policy-makers at the European and
Member States level with a comprehensive outlook on the most pressing issues and relevant levers
to enable the sustainable transition to the EU food systems of tomorrow. The analysis carried out in
this report is geared towards providing solid insights to support the action of the soon-to-be-
established Horizon Europe Partnership on Safe and Sustainable Food Systems, as well as the

enactment of the European Commission FOOD2030 policy framework.
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Positioning of the report within the FIT4FOOD2030 project

The analysis of 10 pathway areas contained in this report occupies a strategic position in the
FITAFOOD2030 project ecosystem. It takes into account the catalogue of showcases previously
identified in Work Package 3 (deliverable 3.2b) to build its own selection of cases for each pathway
area. In terms of project structure, it is a bridge between the trends, barriers & enablers for food
system transformation identified in Work Package 2 and the potential social, economic and
technological potential R&I breakthroughs identified in Work Package 4. In terms of project lifecycle,
this report builds its analysis on the experience of policy alignment process emerging from Policy Labs
and the research findings delivered by EU Think Tank Policy Briefs (Work Package 5), as well as the
mapping of social and educational needs, barriers and enablers emerging from the educational

modules implemented by the seven City Labs and seven Food Labs (Work Package 6).

Methodology

This report is divided into 10 analytical chapters, mirroring the division into 10 pathway areas
identified by the European Commission Directorate-General for Research and Innovation Unit on
“Bioeconomy and Food Systems” through a public consultation and a workshop held on 4 March 2020.
The “Pathways for Action” that are being developed under the Food 2030 initiative were used in the
workshop to focus the discussion on those R&I needs that have the potential to deliver real impact.
These pathways provide an evidence-based logic to future-proof food systems through R&I action and

investment (European Commission, 2020).

The 10 pathway areas are:

e Governance & Systems Change;

e Urban Food System Transformation;

e Food from the Oceans & Freshwater Resources;
e Alternative Proteins & Dietary Shift;

e Food Waste & Resource Efficiency;

e The Microbiome World;

e Healthy, Sustainable & Personalised Nutrition;
e Food Safety Systems of the Future;

e Food Systems Africa;

e Food Systems & Data.
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The FITAFOOD2030 research team committed to the production of this deliverable included Task
Leader EIT Food, which led and coordinated the process; ILSI Europe; Food4Life; the Austrian Institute
of Technology (AIT); the Joint Programming Initiative Healthy Diet for a Healthy Life (JPI HDHL); Vrije
Universiteit Amsterdam (VU); JPI Healthy and Productive Seas and Oceans (JPI Oceans); and
Wageningen University & Research (WUR). Over the course of six months from April through October
2020, partners met virtually 7 times to reflect on the findings of the workshop, develop an analytical
framework for the deliverable, allocate tasks, and discuss progress. Responsibilities for research were
allocated according to the highly specialized expertise available. Partners carried out research and
writing tasks autonomously or in small groups, mobilizing the support and scientific expertise available
in their own networks. The deliverable undertook two rounds of review at the FIT4AFOOD2030 level: a
first round of internal peer-review, where authors commented on the chapters drafted by each other;
and a second round where Consortium members not involved in the writing of this report carried out

a thorough review of overall consistency of the deliverable.

Each chapter presents the same structure and is divided in six sections. In the first section, a pathway
area is described with reference to the related social, economic and environmental issues impacting
food systems. The analysis provided builds on the description of trends and megatrends identified by
Work Package 2 and goes beyond by framing issues in terms of “needs” for the food systems, and the

analysis provided is geared towards exposing the costs of non-action in addressing the problems.

The second section analyses potential social and economic breakthroughs towards food systems
transformation building on the identification of breakthroughs carried out in WP4. Breakthroughs are
here understood as concrete, innovative actions that have not yet established as mainstream tools

for transformation, and yet show transformational potential.

The third section addresses the R&l action required in each pathway area, as well as the social,
technological, financial and political barriers & enablers to be taken into account. The actions
highlighted in this section are less specific but more comprehensive than the isolated initiatives

described in the section on the breakthroughs.

The fourth section describes the potential impact and co-benefits associated with R&l effective
action in a pathway area. Impact and co-benefits are assessed against the 4 dimensions of the EU
FOOD2030 policy framework (e.g. Nutrition, Climate, Circularity and Innovation), as well as the UN
Sustainable Development Goals (SDGs). This section is conceptually specular to the first section on
needs. While the analysis in the first section was framed in terms of costs of non-action, section four

frames it in terms of gains associated with action.
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The fifth section looks at the policy alignment of potential R&I action on a pathway area with existing
frameworks at the EU or international level. A review of relevant policy documents, important
provisions in specific agreements and most recent political events in the evolving landscape is carried

out for each pathway area.

In the sixth section, two selected cases are provided for each pathway area. The catalogue previously
produced in Work Package 3 described ‘showcases’ as R&l initiatives with the potential to accelerate
food systems transformation based on the principles of novelty, systems thinking and use of a
Responsible Research of Innovation characterized by inclusiveness of actors and co-creation of
processes (FIFAFOOD2030, 2020). In this report, the research team decided to move away from the
concept of showcases to embrace that of ‘selected cases’. The change reflects a methodological shift
in the criterion used for the selection of cases, as well as for the analysis carried out on each case.
Here, emphasis is put on the kind of impact that selected cases have or can have on food systems;
on a honest assessment of selected cases’ short-comings against the FOOD 2030 analytical
framework (FITAFOOD2030, 2018); and on an evaluation of selected cases’ prospects for
establishment as breakthroughs. Selected cases are diverse in kind, as they include private initiatives,
social awareness campaigns, digital technologies applied to participatory processes and EU R&l

projects.

Positioning of the report in relation to the European Commission ‘FOOD2030 Pathways for Action’

Report

The European Commission published on World Food Day, Friday 16 October 2020 its own report on
the 10 pathways for food systems transformation (European Commission, 2020f), providing its
internal assessment of the systemic challenges; co-benefits; barriers and lock-ins; enablers of change;
R&I needs; and showcases. While the FIT4FOOD2030 report and the Commission’s report address the
same questions, the analyses they provide show a high level of complementarity. The FIT4AFOOD2030
report aims at reflecting on and expanding the internal assessment of pathway areas provided by the
European Commission by making use of its distinctive assets: (1) while the European Commission’s
report has been developed within the Unit C2 — Bioeconomy and Food Systems of DG Research and
Innovation, the FIT4FOOD2030 research team is composed by independent analysists representing
scientific research centres, Higher Education Institutions, Public-Private Partnerships, public
authorities, and industry actors, thus providing a truly diverse, inclusive and comprehensive
assessment of the most pressing issues defining each pathway area, in accordance with the principles

of the food systems approach to R&I (Gill et al., 2018); (2) while the European Commission’s
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publication provides a timely and concise overview of the main elements shaping each pathway, the
FITAFOOD2030 report offers an in-depth exploration of the 10 research areas, based on the most
recent, cutting-edge scientific evidence available and on fresh insights from selected case studies
from the business sector and the EU agri-food tech start-up ecosystem; (3) the FIT4FOOD2030 report
has paid particular attention to the assessment of the policy alignment of the action foreseen in each
pathway area with initiatives and legal frameworks existing at the European and international level,
with the goal to highlight the consistence of the FOOD2030 framework with the evolving political
landscape, and promote the establishment of enabling regulatory environments co-designed by all

relevant actors across the food value chain and agreed at the international level.
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In order to steer transformation towards sustainable and healthy
food systems, there is a need to adopt novel and systemic
governance approaches as well as research and innovation
approaches that are supportive of such arrangements. The many
interlinked challenges in food systems require cross-sectoral
governance interventions that are able to mitigate trade-offs, foster
synergies and co-benefits, while taking into account the multiplicity
of knowledge, values and perspectives involved. This requires multi-
level interventions, policy experimentation and the creation of
transformative spaces where policy makers, researchers and
societal stakeholders can co-create and co-evaluate knowledge,
innovations and policies needed for systemic change. Supporting
such governance efforts also requires policy innovations such as
the programming of more transdisciplinary and systemic R&I efforts
that engage the wider society through Responsible Research and
Innovation (RRI).
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Societal, economic & environmental needs

Currently, a number of interlinked societal challenges face food systems in Europe. These include
health-related challenges such as the double burden of malnutrition, the rise of Non-Communicable
Deceases (NCDs) and rising antimicrobial resistance (AMR); ethical challenges related to inequities in
food systems; animal welfare concerns; and broader societal challenges related to the accessibility,
affordability and availability of healthy and sustainable food in the EU. For instance, childhood obesity
is as prevalent as 30% in EU countries (WHO, 2017) while adult obesity has a prevalence of 25%
(WHO, 2018). Additionally, AMR is a major challenge as it accounts for approximately 33.000 deaths
per year in the EU and is estimated to cost the EU 1.5 billion euros per year in productivity losses
and healthcare costs (EC, 2019). These problems are amplified by long-term drivers of change, such
as climate change, urbanisation, population growth, and consumerism (Haddad, et al., 2016).
Responding to these intertwined dynamics is critical to achieve the United Nation’s Sustainable
Development Goals (SDGs) and the targets of the Paris Climate Agreement (Caron et al., 2018) and

points to the need to combine all possible levers to foster transformation (Editorial, 2019).

European food systems’ societal needs are strongly entangled with their economic needs. Economic
challenges include health care costs due to poor diets, the cost of food waste and uncertain prospects
for growth. The health costs of addressing the double burden of malnutrition in the EU are estimated
to be 120 billion euros per year (Shrimpton & Rokx, 2012). An estimated 100 million tons of food is
wasted every year in the EU (EEEA, 2016). In Europe, food waste is generated across the supply chain
with the predominant concentration at household level, where it is estimated to be 46% (EEEA, 2016).
Little is known about food waste generation at farm level, although it is viable — thus, there is a need
to investigate and stimulate transformation across multi-levels of the supply chain in an effort to
address food waste. Across different parts of Europe, people with lower socio-economic status (SES)
reportedly consume fewer fruits and vegetables than those with higher SES and are less likely to eat
regular and healthy meals (European Commission, 2020a). Furthermore, moderate food insecurity
also affects over 100 million people across Europe (and Central Asia) (FAO, 2019). Structural changes
are needed to address these economic challenges and to reduce inequalities, for instance through
channeling more public investments into rural and agricultural areas and improving the quality of
spending (FAO, 2019). Additionally, sustainable food systems need to economic benefits for all
stakeholders involved, for instance through increasing workers’ wages, enterprise profits and food
supply improvements for consumers (FAO, 2018). This includes inclusive economic growth as well as
green growth (FAO, 2018). Research as well as transformation efforts thus need to focus on

developing an economy that prioritizes sharing and resource protection, such as stimulating
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consumers becoming co-producers of goods and services like in urban farming concepts (Gill et al.,

2019).

Finally, European food systems are facing increasingly problematic environmental challenges such as
biodiversity losses, negative impacts from agriculture and fishing on soil health, marine health and
animal welfare, water and air pollution, increased carbon and nitrogen emissions as well as
deforestation and land degradation (EESC, 2016). In particular, 16.5% of vertebrates and pollinators
are threatened with extinction (FAO, 2019), agriculture is responsible for around 66% of the
renewable freshwater use (EEA, 2018), 25% of EU agricultural land is suffering from soil erosion
(IPBES, 2018) and pesticide residuals are found in 83% of EU soils (Silva et al., 2018). Importantly,
while food systems contribute to greenhouse gas emissions — food systems use about 26% of the EU’s
energy consumption (EEA, 2016) — they are also heavily affected by the consequences of climate
change, threatening the (future) availability of natural resources which in turn could lead to

substantial changes in conditions for (industrial) food production (EESC, 2016).

In order to build resilience against crises like climate change, natural disasters and health crises like
the current COVID-19 pandemic, it is necessary to address challenges in managing biodiversity across
agri-food systems, as biodiversity is vital to maintaining existing resources and ecosystems as well as
to improving agricultural and food production. To do so, Europe should embrace biodiversity’s full
potential in order to enhance its food and agriculture production, as well as re-connect agriculture
with ecosystem services (FAO, 2020). In order to address this, strong collaborative efforts are required
between agriculture, health and environment sectors in order to make key policy decisions (Parsons

and Hawkes, 2018).

R&lI action required

In order to ascertain the promotion of such transformation, Research and Innovation (R&lI) strategies,
processes and policies should address the complex and systemic nature of European food systems,
which involves understanding and acting upon many interdependencies, trade-offs, synergies and
other non-linear dynamics (Den Boer et al., 2020). Therefore, it is necessary to better understand the
technological, political, economic and social dynamics that shape the food system and to identify the
leverage points where intervention will be most effective (Kok et al., 2019). Identifying and acting
upon these points necessitates a systemic approach in which multiple actors, governance levels and

policy fields are taken into account (EEA, 2017; EC FOOD 2030 Expert Group, 2018).
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Though there are many definitions of what “governance” means, it is understood to refer to the
“ensemble of rules, processes, and instruments that structure the interactions between public and/or
private entities to realise collective goals” (Termeer et al., 2011, p. 161). Governance thus moves
beyond ‘formal arrangements by governments’, but “includes the collaborative efforts of networks of
government agencies, societal stakeholders and private entities at and across (local, regional, national,
supranational) governance levels” (Den Boer et al., 2020: 2). Systemic and multi-level governance
might help to develop integrated food policies that take into account the complex non-linear
dynamics of food systems, including trade-offs, co-benefits and feedback loops (Moragues-Faus et
al., 2017; Parsons & Hawkes, 2018; Zhang et al., 2018). Multi-level governance efforts should also take
socio-cultural factors into consideration, as to ensure equity in distribution of the economic values,
considering and engaging vulnerable and marginalized groups, and contributing to the development

and advancement of socio-cultural outcomes like labor conditions, nutrition and health (FAO, 2018).

Such systemic approaches in the governance of R&I include for instance transition management
approaches; transformative innovation policies; policy mixes for sustainable development; multi-level
governance interventions; and transdisciplinary R&lI efforts (Loorbach, 2007; Schot & Steinmueller,
2018; Kern et al., 2019; Fazey et al., 2018). Involving stakeholders from the entire food system in both
the governance and R&I processes is important to ensure a wide variety of perspectives, values and
knowledges to be taken in to account (Fazey et al., 2018; Hoes et al., 2019; Kok et al., 2019). Embracing
collaborative approaches such as Responsible Research and Innovation (RRI) could also lead to more
desirable transformations, as it allows for better anticipation of undesired and unexpected side-
effects of (technological) interventions in different areas of the food system and to ensure the design

of cohesive and fortifying R&I (Gill et al., 2018).

Furthermore, R&I approaches should shift their focus towards the political economy of food systems
as to better understand the factors that drive food systems undesirable resilience and hampers radical
transformation. One of the key R&I needs to foster transitions is to better understand and steer
power dynamics and the role of vested interests in transformation processes as well as to empower
marginalized actors and communities in sustainable transformative efforts (Gill et al., Kéhler et al.,
2019). To increase EUs food security, systemic R&I as well as governance efforts also need to address
those systemic elements that reproduce inequality and tackle the underlying causes of vulnerability
(Moragues-Faus, Sonnino & Marsden, 2017). In addition, that requires addressing power imbalances
and low institutional capacities, managing cross-scale dynamics, creating congruent values and
interpretations of food security, and decreasing geopolitical and sectorial interdependencies

(Moragues-Faus, Sonnino & Marsden, 2017). In order to do so, food systems governance needs to
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4.

address issues related to persistent inequalities in food rights and entitlements in the food system
linked to marginalization and poverty. This entails reflexivity across both vertical and horizontal scales,
such as governance, and within different communities of stakeholders involved in combating food
insecurity. By doing so, a more integrated, reflexive and democratic food security governance

approach becomes more likely (Moragues-Faus, Sonnino & Marsden, 2017).

It is imperative for incumbent R&l systems to examine their own role in the generation of
inequalities and undesirable incumbency in food systems and thus to form part of the response to
such challenges (Schot & Steinmueller, 2018). Yet, it is argued that current R&I systems do not fully
serve as catalysts for food system transformation (Den Boer et al., 2020). In order to live up to their
full potential, R&I action should be carried out differently, and that requires governance interventions
that aim to trigger a double systems transformation: of both food systems and their R&I systems

(Kok et al., 2019).

During the FOOD 2030 Pathway workshop organised on March 4, 2020 by DG RTD on “Future Research
& Innovation Needs in view of the transition to sustainable, healthy, safe and inclusive food systems”,
several R&I actions that are relevant for the pathway on Governance and Systems Change were

discussed. They are further substantiated below.

- Mapping and monitoring of food systems, markets and behavior (actors across the food
system, including consumers). It is important to develop tools and methods for mapping,
monitoring and evaluating the cross-scale dynamics from micro-levels (citizens, consumers)
to macro-levels (systemic behavior of e.g. markets) and to identify R&I strategies to steer
those dynamics to more sustainable equilibria (see also e.g. Gill et al., 2019). Such as take
points to the need to better understand the role of and relation between consumer behavior,
dietary patterns and food environments in current food system dynamics, as well as the need
to develop policy interventions to engage consumers and other actors across the food system

to become drivers of food system transformation.

- New knowledge, insights, data models and methods to support policy development and
decision-making. R&I efforts are needed to develop more integrated quantitative data-driven
as well as qualitative knowledge and models to better grasp and link the dynamic nature of
food systems activities and outcomes, and their reciprocal relationship with land use
practices, health and nutrition, socio-economic challenges, climate change and nature
conservation efforts. In particular, decision support tools (such as the SUSFANS modeling

tools, see Achterbosch et al., 2019) can be further developed in order to provide policy makers
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with the tools to design interventions in food systems, to enhance sustainable and healthy
diets and foster transformation towards climate resilience (see for instance the EAT-Lancet

report, Willett et al., 2019).

Engaging society for the future of food systems. To ensure a wide diversity of socially robust
knowledge production, to build societal support for transformation, as well as to further
democratise science and technology, it is of utter importance to include a wide range of
societal stakeholders in transformative R&I processes. This is in line with the increasing
emphasis within EU academic and policy environments RRI (see von Schomberg, 2013). Doing
RRI means including the non-traditional stakeholders such as citizens, farmers, NGOs and
CSOs in R&I, in addition to researchers, innovators and policy makers. Their involvement is
crucial to stimulate the transformative capacity and uptake of R&I frameworks, to inform
decision makers, and to align diverse visions and perspectives (Gill et al., 2018). Importantly,
society should not only be included in research implementation, but also in research agenda

setting and evaluation (FEC, 2018; EC FOOD 2030 Expert Group, 2018)

Boosting demonstration and testing of solutions to systemic problems. There is a need for
wide-scale experimentation and subsequent scaling of transition initiatives as learning spaces
for developing innovative solutions to the systemic problems in food systems. This requires
innovation in technical, organizational, managerial, societal, environmental, economic and
policy domains. It also involves setting up transformative multi-stakeholder networks that
engage in vicarious learning and reflexivity. These networks can build transformative and
adaptive capacities in for instance transition experiments, living labs for transformation,
innovation networks or protected niches where these networks can co-create and test
solutions in local contexts. It also requires the development of impact assessment tools, that
are able to capture the non-linearity of transformative change as well as allow for
experimentation spaces to find their ‘own path’ in finding the right solutions to match the

local needs.

Supporting and investing in innovation deployment. In order to foster the taking-up and
scaling-up of sustainable (social) innovations, it is important to invest in deployment
capacities, especially in more vulnerable countries and regions. This also resonates with calls
for R&I capacity development in food and nutrition R&I (Gurinovic et al., 2016). It also calls
for a better understanding of where and how particular innovations should be scaled-up in
order to effectively contribute to desired food systems transformation. This requires fostering

and further supporting innovation communities and platforms, such as EIT FOOD, a
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Knowledge and Innovation Community (KIC) established by the European Institute for
Innovation & Technology (EIT), an independent EU body set up in 2008 to drive innovation

and entrepreneurship across Europe.

Improve capacity building to support transitions. In order to effectively engage in food
system transformation, skills and competences beyond the formal ‘stakeholder roles’ are
needed (Fazey et al., 2018; Den Boer et al., 2020). There is a strong need for capacity building
in all involved actors on issues as systems thinking, reflexivity and multi-stakeholder
collaboration. This would better equip researchers, policy makers, students and other actors
to adopt new transformative roles in R&I efforts such as the role of change agent, reflexive
monitor and knowledge broker (Fazey et al.,, 2018; Wittmayer & Schédpke, 2014). The
FITAFOOD2030 City and Food Labs are examples of transformative spaces that develop and/or
test educational modules that aim to train a diverse range of stakeholders to develop these

transformative capacities, with 18 different modules currently developed.

Developing R&I strategies and aligning R&I policies. There is also the need to better develop
new — and align incumbent — R&lI strategies and policies so that they are equipped to foster
transitions towards sustainable food systems. That is a multi-level exercise which includes
aligning programmes and frameworks at the EC-level as well as in and between Member
States, regions and municipalities. It also entails bringing together policy makers from
different sectoral or thematic domains, in order to align inter-sectoral policies, for instance to
identify and foster co-benefits in R&l commissioned within agricultural, health and economic
policy domains. Experimenting with and mainstreaming of new policy innovations requires
processes such as visioning, scenario building, developing policy pathways, as well as
collective learning and reflexivity. At the policy-level, such alignment furthermore needs to be
realised on policy (1) objectives, (2) strategies and mechanisms, and (3) outcomes (Forster
and Stokke, 1999). It is increasingly acknowledged that fostering transformation requires the
deployment of policy mixes (Kern and Rogge, 2017) and transformative innovation policies
(Schot and Steinmueller, 2018). The 11 FIT4AFOOD2030 Policy Labs are experimenting with
designing and aligning national R&I strategies, visions and policy experiments of novel R&l
funding or programmes, in order to further develop the transformative innovation policies

within the Member States.
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Barriers to systemic change

There are many barriers that hamper the uptake of systemic governance and R&lI strategies. With
regard to systemic and transformative governance, barriers include a lack of institutional and policy
alignment in R&I as well as across sectors and disciplines. This accounts for different governance
levels, from the European Commission level to the Member State level down to the local and regional
levels (Gill et al., 2018; Parsons and Hawkes, 2018). Furthermore, dominant (policy) regimes often
favor incumbent power dynamics that stabilise current (non-transformative) systemic configurations
(Avelino and Rotmans, 2009; Grin et al., 2010). This also points to the need to understand what
systemic elements contribute to locked-in power dynamics, and to develop transformative agency
throughout the system (Kok et al., forthcoming). In a mapping exercise of over 450 policies related to
food systems in the EU and its Member States carried out in the framework of the FIT4FOOD2030
project, Biondi et al. (2019) show that when considering FOOD 2030 priorities, policies associated with
‘nutrition and health’ are by far most prevalent, while policies enhancing ‘circularity and resource
efficiency’, ‘climate and sustainability’ or ‘innovation and communities’ are still relatively modest.
Furthermore, there are large differences between which target groups (consumers, industry,
fisheries, agriculture, R&I) are addressed by which type of policy (regulations, fiscal policy,
information measure, etc.) and at which level (EU or Member State) these policies are adopted. Such
complex and fragmented policy landscape across the EU and the Member States, points to

institutional barriers for adopting and aligning systemic and transformative governance approaches.

With regard to transforming R&I systems so that they better support holistic and transdisciplinary

efforts, Kok et al. (2019) identify seven systemic and interlinked barriers.

1. Knowledge production has (historically) been organised in silos, which limits the experimentation
space for cross-sectoral, cross-disciplinary R&I efforts;

2. While the call for systemic and transformative R&I is emerging, most funding structures still favor
and support traditional linear R&I efforts, thereby mostly funding R&D in agricultural production
and food security which leads to an underrepresentation of other food system areas in R&l, as
well as a lack of funding mechanisms for cross-sectoral R&I;

3. Academic incentive structures do not promote the uptake of (time-consuming) transdisciplinary
research, which allows the disciplinary silos to prevail;

4. Research cultures across the globe do not yet sufficiently value (the outcomes of)

transdisciplinary R&I processes, as they are still often considered less legitimate or ‘scientific’;
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5. Astransformative and transdisciplinary sustainability sciences are still evolving as academic fields,
there are severe challenges within doing transdisciplinary R&I, with a lack of coherent methods
and concepts, while knowledge integration in such processes remains challenging;

6. There are still major challenges in involving stakeholders in systemic approaches to R&lI, not only
due to lack of time and resources, but also due to power imbalances, emerging distrust,
institutional barriers and the challenge of finding agreement on processes, methods, concepts,
problem-framings, and interests;

7. Researchers and innovators lack competences to fully engage in transdisciplinary efforts, which
requires them to adopt new roles and develop new capacities to contribute more effectively to

food system transformation.

Enablers for transformation

There are also many enablers that are emerging to support transformative food systems governance
and the uptake of systemic R&lI efforts. For instance, there is an increasing uptake of the food systems
approach at local levels, but also for instance at the EU level (as the term is adopted within the 2020
EU Farm to Fork strategy). Below we elaborate on some technological, social, policy and economic

enablers.

Technological enablers, such as rapidly developing data-driven tools and metrics, allow to further
develop methods to assess the complex dynamics of food systems. Furthermore, they allow for
foresight exercises which in turn might help to design more effective decision support tools that can

lead to the implementation of more effective policy interventions.

Social enablers, such as increasing social entrepreneurship and high levels of citizen engagement, are
also promising. Such engagement is reported in for instance the FIT4AFOOD2030 Labs, but is also
reflected in the many social and community-driven innovations that are rapidly developing across the
food systems, from cooperatives that stimulate community engagement in agricultural production to
create more local food chains, to citizen initiatives to reduce food waste or foster circularity. In
particular, it seems promising that different sets of actors (citizens, entrepreneurs, farmers, policy
makers, researchers) are willing — though not always fully succeeding yet — to engage in networks to
foster collaboration and transformation of their (local) food systems, for instance in Food Policy

Councils (FPCs).

Large-scale policy enablers are emerging, as the policy landscape is shifting in favor of transformative

policies to address the pressing issues in the world’s food systems. Examples are the EU Farm to Fork
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Strategy and the Green Deal, the Paris Agreement, but also the UN Agenda for Development and the
UNFCC.

In addition, there are several economic enablers, such as the increasing markets for sustainable food
initiatives and the relatively high power of public authorities in Europe, to influence markets through

green public procurements and audits.

And finally, though the COVID-19 pandemic has revealed the vulnerabilities of our food system:s, it has
also led to an opportunity for shortening supply chains and as such, enables the political landscape to

further enhance local and resilient food systems.

Potential for sustainable social and economic breakthroughs

R&lI should serve as a catalyst for food system transformation (Den Boer et al., 2020) and contribute
to addressing the persistent challenges that confront current food systems. In particular, there is vital
potential in R&I to inform new policies and to link RRI to food systems thinking (e.g. through mission-
oriented innovation systems). This potential relates to supporting policy challenges such as: (1)
constructing a resonating policy frame, (2) formulating policy goals, (3) involving relevant sectors and
levels, (4) the question of what constitutes optimal policy integration, and (5) designing a consistent
mix of policy instruments. Formulating answers to these challenges will enable policymakers and
stakeholders to envision the next steps in concretising integrated food policy (Candel and Pereira,

2017).

In order to contribute to more effective governance of R&I, and utilise R&I’s potential to contribute
to systems change, there is a need for doing and organising R&lI differently. Including systems thinking
as well as multi-stakeholder engagement in to R&I requires different R&I funding programmes and
has implications for R&I practice (Den Boer, 2020). In short: it requires the transformation of R&l
systems as a whole so that they are better equipped to facilitate food systems transformation (Kok et
al., 2019). Breakthroughs (encompassing social, economic and technical dimensions) could contribute
to R&I systems’ transformation across different domains. In this section, several potential

breakthroughs that could lead to different R&I systems are discussed.

Social breakthroughs

Co-creation and social innovation in Living labs. Living Labs can be seen as transformative innovation
networks that facilitate processes of co-creation in real-life contexts and the inclusion of diverse actors

in these processes (Almirall et al., 2008; Leminen, 2015). Local, (peri)urban or regional labs (such as
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the FITAFOOD2030 City and Food Labs), may be the appropriate tool for engaging citizens as well as
industry, local public authorities and NGOs (Bulkeley et al., 2016). Thereby Living Labs contribute to
engaged citizens to communicate and shape “their” desired future of food systems. Furthermore,
Policy Labs for instance bear the potential to transform the development of policy-making. The
FITAFOOD2030 Policy Labs operate on a national level, where policy makers from different ministries
experiment to make R&I policy more transformative (Wagner, 2019; Kok et al., 2019). They co-design
for instance novel R&I policy approaches or policy mixes, R&I funding mechanisms or project calls, R&I

visions and (cross-sectoral) R&I alignment.

Applying RRI. The principles of RRI imply that societal actors (researchers, citizens, policy makers,
business, third sector organisations, etc.) work together during the whole research and innovation
process in order to better align both the process and its outcomes with the values, needs and
expectations of society (von Schomberg, 2013). RRI aims to guide R&I actors (policy, society, industry)
in anticipating the implications of their work, including relevant stakeholders upstream, and reflecting
and responding to those stakeholders’ concerns and expectations. In this way, co-design and co-
responsibility for the outcomes of research and innovation can be facilitated, increasing societal
uptake and acceptability of research and innovation (see e.g. Owen et al., 2012). This is not a
straightforward endeavour, as implementation of RRI and its integration in policy faces many

challenges in practice (Fraaije and Flipse, 2020; Novitzky et al., 2020)

Regional aspects of food system. The role of citizen participation in food system policy making as a
key driver is a recognition that solutions to complex challenges in the food system need the active
participation of citizens to drive positive change. To achieve this, it is crucial to give citizens the agency
in processes of designing policy interventions. Examples of such participatory approaches are local
food (policy) councils or citizen assemblies (Doherty et al., 2020). Local and regional innovations in
food system governance include food (policy) councils or partnerships—also called local food policy
groups (Santo, 2019). This also calls for further exploration of place-based approaches in R&I efforts
and policy instruments such as the Green Deal and the Farm to Fork Strategy (Sonnino et al., 2019;
2020). There is a widely recognised need to increase the alighment between research and innovation
policies at the European, national, regional and local levels. For wider impact, additional alignment
challenges need to be addressed within the realm of R&I policy (i.e. multiple sectoral and transversal
R&I policies), between (multiple) R&I policies and (multiple) sector policies, and between R&I policy

& society (i.e. multiple stakeholder values and expectations).

New models for education and knowledge co-creation. The raise of personalised education models

and interactive learning experiences accounts for the variety of actors interested in learning about
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food systems. Multi-stakeholder platforms including Higher Education Institutions, research & training
centres and food companies are increasingly offering cross-disciplinary webinars, MOOCs, Summer
Schools and dedicated study programmes. Consumers are thus able to make more informed food
choices, while students and professionals can bridge fragmented skills and knowledge of food systems
and future entrepreneurs learn how to investigate relevant case studies, initiate plans for joint
business ventures, supply chain innovation and commercialisation. For instance, such transformative
skills and knowledge for students and professionals are also developed in the educational modules

that are co-created in multi-stakeholder workshops in the FIT4FOOD2030 City Labs.

Economic breakthroughs

Green public procurement. Public authorities are major consumers of agricultural and food products,
thus largely participating to and influencing market practices and norms in the food systems. Green
public procurement — focusing on the provision of nutritious and sustainable meals for schools,
hospitals, elderly people residences and public administrations’ canteens —can help stimulate a critical
mass of demand for more sustainable goods and services which otherwise would be difficult to get

onto the market (see e.g. Lundberg and Marklund, 2018).

Social entrepreneurship. Many entrepreneurs are adapting their business models to the changing
policy landscape and consumers’ preferences to reflect an increasing concern for health, social and
environmental considerations. Social enterprises focus on food as a public good, instead of solely
considering profit, thus incorporating issues such as fair trade, reduction of waste and fair treatment
of laborers into their models. Being able to effectively ‘do social entrepreneurship’ in the context of
complex systems transformation, also requires building capacities of different actor groups in order
to facilitate such efforts (Den Boer et al., 2020). This in turn requires interventions in research and
policy domains, to co-create educational programmes that support entrepreneurial and systemic

thinking among students and professionals.

Guidance to Start Ups and SMEs, new models of collaboration and impact. New developments in
education allow agri-food start-ups to benefit from business accelerators and innovation initiatives.
Effective instruments are mentoring programmes held in partnership with established companies and
matching exercises with businesses offering complementary services. Targeted training on innovation
capabilities can help SMEs to overcome existing skill gaps and thus unlock untapped market
opportunities. For example, the EIT Food Accelerator Network (FAN) is an accelerator programme
delivered across Europe, supporting high impact agri-food start-ups to maximise their success. Over a

four-month acceleration period, selected start-ups have access to a buffet of tools, connections,
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mentors and expertise to help them succeed in the market (European Innovation and Technology

Institute - EIT, 2020).

Short food value chains. In shorter value chains the products are identified by and traceable to a
farmer, the number of intermediaries between farmer and consumer should be minimal. This can
mean face-to-face business, when consumers buy a product directly from the producer/processor
(e.g. on farm sales, farmer markets); sales in proximity, when products are produced and retailed in
the region of production (e.g. food cooperatives, specialist retailers, food public procurement,
catering, supermarkets); sales at distance, when products are produced outside of the region of

purchase (e.g. PDO, PGI, internet sales, food box schemes).

New ways of financing innovation. Different ways of financing entrepreneurs such as microcredits
and microfinance would allow people to obtain small loans at reasonable interest rates, receive
remittances from relatives working abroad, safeguard their savings and set up small businesses.
Crowdfunding aims to pool rather small amounts of capital from a large number of people resources,
primarily through fundraising platforms, and has grown in importance as a financing tool. Importantly,
both public and private funders can fund transdisciplinary R&I projects and programmes through
novel processes and mechanisms such as sandpit calls, match-making events, phasing of funding

acquisition.

Impacts & Co-benefits

There are many interlinked impacts and co-benefits that could be attributed to the pathway of
governance and systems change. In particular, systemic governance of R&I can support food systems
in the delivery of nutritious foods using environmentally sustainable production methods creating
health and economic and environmental benefits for farmers, businesses, and consumers. Such
efforts require a reorientation of the entire system where health, environmental and economic goals

are met in synergy.

In a recent policy brief, Parsons and Hawkes (2018) elaborate on six impactful areas of opportunity,
where co-benefits can be created if governance and R&l efforts embrace a food systems approach. In
each area of opportunity, they illustrate how co-benefits emerge for economic, environmental and
health domains. For instance, co-benefits could be realised in a wide variety of ‘places’ in the food
system such as (1) school fruit and vegetable schemes; (2) investment in SMEs to deliver healthy and
sustainable foods into deprived neighborhoods; (3) the Common Agricultural Policy (CAP); (4) (green)

public procurement; (5) short supply chains and finally; and (6) building skills in food systems actors.
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Furthermore, in addition to these areas of opportunity, it is important to acknowledge the role of a
wide variety of policy goals embedded across the entire EC (Parsons and Hawkes, 2018). This accounts
for the more traditional ‘food’ related DGs such as AGRI, RTD, SANTE, ENVI, MARE, but also includes
DGs such as GROW, EAC, FIN, GROW and EMPL. Ensuring these impacts and co-benefits would require
cross-governmental and cross-sectoral collaboration supported through food systems policy audits,
linking governance mechanisms across and within Member States and setting up food systems

roundtables identifying specific steps for adaption or change.

Furthermore, transforming R&I systems so that they are better able to foster food systems
transformation, has large impact on how research and innovation processes are funded, designed,
implemented, conducted and evaluated. Such transformation would entail changes in R&I cultures,
structures and practices. Governance efforts that stimulate the systemic reorientation of food systems
R&I would thus pave the way for more inter- and transdisciplinary research, RRI, transformative
action-research, citizen science and engagement, transition studies approaches, (free from interest)

Public Private Partnerships (PPPs) and other forms of transformative (social) innovation.

The R&I actions and breakthroughs suggested in this chapter could in particular contribute to the
transformative capacity of researchers and innovators, through building competences to engage in
transdisciplinary and systemic collaboration. This has impacts beyond food systems as well, as
researchers and innovators often work beyond the scope of single systems. As such, transforming R&|
for food systems might facilitate the broader transformations to sustainability and contribute to multi-
systemic sustainability transitions. This in particular can be relevant for systems that are directly
coupled to (food) R&I systems, such as energy, health care, education, rural development, nature
conservation and water management systems. Finally, the R&I actions and breakthroughs will further
contribute to raising awareness across a broad range of societal actors on the urgent need to steer

towards radical food systems transformation.

Policy alighment

Alignment with EU policy frameworks

Within the EU several important policy frameworks and networks relate to the governance and
systemic science of food system transformation, including the Farm to Fork Strategy, the EU Green
Deal, the EU Common Agricultural Policy (CAP) and the EU Common Fisheries Policy (CFP) as well as
for instance the EU Biodiversity Strategy and R&I frameworks and funding programmes such as

Horizon Europe.
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The CAP policy objectives propose a number of multi-level and multi-stakeholder approaches to
R&I, as well as transdisciplinary research. These include supporting EU farmers in securing higher
incomes, as farm income and resilience is significantly below the average income of the economy
(FAO, 2020). Such support requires a combination of measures and structural adjustments, like
helping farmers secure investments while also ensuring equity in income distribution like capping.
Increasing competitiveness and agricultural productivity in a sustainable way also requires these
approaches as stagnation in agricultural productivity is linked to a number of interdependent factors,
such as climate change, loss of biodiversity and food prices (FAO, 2020). Addressing these challenges
requires diverse policy tools and drivers like R&| programs, new technologies, continuous training for
farm managers and efficient advisory systems (European Commission, 2018). A more specific example
is the introduction of Rural Development Programs, which provide support for supply chain
organisation, for investment, training and advice and on-site innovation, as well as the development

of new business models (European Commission, 2018).

Implementing the Farm To Fork Strategy also requires a systemic and multi-level governance
approach (Sonnino et al., 2020; European Commission, 2020b). The strategy itself proposes multi-
level and multi-stakeholder governance involving partnerships with EU countries, foundations, the
private sector and additional stakeholders to ensure sustainable strategic cooperation between actors
that cover diverse and critical areas like health, biodiversity and circularity (European Commission,
2020b). In the 2021-2027 EU R&I framework programme, Horizon Europe, relevant stakeholders will
include institutions like the European Research Council, Marie Sklodowska-Curie actions, the
European Innovation Council and the European Institute of Innovation and Technology — Food (EIT
Food) (European Commission, 2020c) as well as many public and private research institutes, policy
makers across various governance levels, industry and other private sector actors, NGOs and CSOs. It
also requires addressing interdependent challenges in clusters like the culture, creativity and inclusive
society cluster; digital, industry and space cluster; as well as food, bioeconomy, natural resources,
agriculture and environment cluster (European Commission, 2020c). Each cluster involves tackling
diverse challenges that require inter-stakeholder collaboration and systemic change, such as in
addressing the coronavirus pandemic. For example, the role of R&l in addressing the challenges of the
COVID-19 pandemic requires designing strategies that facilitate transitions and provide strong
(economic) incentives for preserving biodiversity and ecosystem restoration and sustainable food
systems. Doing so requires intergovernmental and stakeholder collaboration and for the EU to

promote trust and transparency and to lead the global response (European Commission, 2020d).
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A final important development concerns the establishment of new European Partnerships under the
Horizon Europe programme. These Partnerships will serve as multi-stakeholder platforms for
accelerating R&I developments within the EU in order to more effectively achieve the objectives of
Horizon Europe. Regarding governance of systemic change, the Food Systems Partnership in particular
has enormous potential to accelerate R&I efforts on topics such as (1) dietary shift, (2) food safety, (3)
circularity and resource efficiency, (4) urban food systems, (5) consumer behavior, and (6) policy

coherence (SCAR, 2019).

Alignment with international policy frameworks

The UN Agenda for Change includes a number of Sustainable Development Goals (SDGs) relevant to
addressing (governance) challenges facing sustainable food systems transformation, such as zero
hunger (SDG 2), good health and well-being (SDG 3), industry, innovation and infrastructure (SDG 9),
sustainable cities and communities (SDG 11), responsible consumption and production (SDG 12),
climate action (SGD 13), life below water (SDG 14) and life on land (SDG 15). The goals require
collaboration between all UN Member States as well as between all sectors of society on three levels,
namely global, local and individual action. Global action requires securing more resources, greater
leadership and smarter solutions for SDGs, while local action needs to embed the transitions in
budgets, policies, institutions and regulatory frameworks of governments, cities and local authorities;
and people action (including the private sector, youth and civil society) is required to generate traction
for the transformations (United Nations, 2020). Strong leadership and governance are needed to align

different levels of change with the SDGs.

Governance, in combination with systems thinking, is intrinsically necessary in addressing each SDG.
For example, ensuring zero hunger (SDG 2) requires aiding humanitarian relief to regions at risk
alongside transforming the global food and agricultural system by increasing sustainable food
production and agricultural productivity. Improving global health and well-being (SDG 3) necessitates
multi-level and multi-sectoral collaboration and systemic transformation as health is extremely
diverse and impacted by multiple factors such as poor sanitation and hygiene, access to physicians,
poor health system funding, and low levels of countries’ abilities to cope with crises like COVID-19

(United Nations, 2020).
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FITAFOOD 2030
POLICY LABS

The FITAFOOD2030 project has
established 11 Policy Labs in EU
Member States. These Policy
Labs are working within their
national context on aligning and
innovating R&Il systems to
better facilitate food system
transformation. This policy
experimentation is done in
multi-stakeholder setting and
through a series of interactive

workshops and events.

Policy Labs are located in
Austria, Basque Country
(Spain),  Estonia,  Flanders
(Belgium), Hungary, Ireland,
Italy, Lithuania, the
Netherlands, Norway and
Romania.

For more information:

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No774088

FIT4AFOOD2030 POLICY LABS
Co-creation and social innovation

Assessment of added value

The Policy Labs of the FIT4AFOOD2030 project have engaged
in policy experimentation with a wide variety of
stakeholders. They are working within their national context
on aligning and innovating R&I policies, instruments, visions
and/or funding mechanisms in order for their national R&lI
systems to better be able to contribute to food system
transformation. Though the project is still ongoing, there are
many added values to be identified. For instance, they have
developed policy experiments as outcomes, influenced
research agendas, linked many existing actors and networks,
influenced the policy landscape, enhanced the uptake of
food systems approaches in their national R&I systems, built
strong networks of multi-stakeholder and multi-sectoral
collaboration and through those impacts advanced
transformative change towards sustainable food systems.

Assessment of challenges

Policy processes are long-term processes, which means that
a main challenge lies in identifying all the areas of impact
already within the project’s timeframe. Especially as such
impacts often become visible only in retrospective.
Furthermore, it remains challenging to involve specific but
relevant stakeholder groups, to change institutional
structures and find funding and commitment for
continuation of the experiments. An interesting opportunity
to further enhance co-benefits would be to align the work
on the national level to policy development on the local,
regional or international levels.

Prospects for future development

The Policy Labs of FIT4AFOOD2030 continue their work under
the FIT4AFOOD2030-umbrella until the end of 2020. After
that, some of the developments and activities set in motion
by the Labs will continue. The Labs are currently looking into
the possibilities of how to further strengthen and sustain
their activities, outputs, networks and/or even the entire
Policy Lab.
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FITAFOOD 2030 CITY & FOOD
LABS

The FITAFOOD2030 project has
established 7 City Labs and 7
Food Labs across Europe,
hosted by universities, Science
Shops and Science Museums.

These City and Food Labs are
developing and/or testing
educational modules that are
co-created in multi-stakeholder
settings and aim to train
students, professionals or other
food system stakeholders to

develop competences needed
for food system transformation.
The Labs are located in: Aarhus,
Amsterdam, Athens, Azores,

Barcelona, Birmingham,
Budapest, Dublin, Graz, Milan,
Sofia, Tartu, Trentino and
Vilnius.

For more information:

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No774088

FIT2030 CITY & FOOD LABS
Competence building for civil society actors

Assessment of added value

The City and Food Labs of the FIT4AFOOD2030 have engaged
in co-creation processes with a wide variety of stakeholders.
They are working within their local context developing
and/or testing educational modules that are co-created in
multi-stakeholder settings and aim to train students,
professionals or other food system stakeholders to develop
competences needed for food system transformation. In
addition, the local networks of the City and Food Labs
catalyse food system transformation efforts on the local
level and can impact the local policies. The modules they are
implementing directly influence over 1000+ participants and
they have engaged over 1200+ people in their multi-
stakeholder workshops to strengthen local R&I initiatives.
They have developed vibrant networks of engaged actors,
influenced local policy agendas and stimulated capacity
building for local transformations.

Assessment of challenges

The City and Food Labs have the specific aim of developing
and/or testing educational modules, thereby aiding the
much needed effort to build capacities. However, that does
not always align with developments in the local context, nor
with the desire of their networks to influence policy agendas
and act upon more direct mechanisms for transformation.
In addition, reaching specific important stakeholder groups
remains a challenging endeavor, as well as balancing
divergent views, power and interests within Lab activities.

Prospects for future development

The City and Food Labs of FITAFOOD2030 continue their
work under the FITAFOOD2030-umbrella until the end of
2020. After that, many developments and activities set in
motion by the Labs will continue thanks to the agreements
for sustainability alreached or in course of negotiation with
local authorities. The Labs are currently looking into the
possibilities of how to further strengthen and sustain their
activities, outputs and networks.
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4.

Conclusion

European food systems face many interlinked challenges which lead to a wide variety of societal,
economic and environmental needs that should be addressed. In order to facilitate transformation
towards sustainable and healthy food systems, there is a need to adopt novel and systemic
governance approaches as well as R&I approaches that are supportive of such arrangements. The
many interlinked challenges in food systems require cross-sectoral governance interventions that are
able to mitigate trade-offs, foster synergies and co-benefits, while taking into account the
multiplicity of knowledge, values and perspectives involved. Successfully implementing such efforts
necessitates multi-level interventions, policy experimentation and the creation of transformative
spaces where policy makers, researchers and societal stakeholders can co-create and evaluate

knowledge, innovations and policies needed for systemic change.

Supporting such governance efforts requires the programming of more transdisciplinary and
systemic R&I efforts that engage the wider society through Responsible Research and Innovation
(RRI). However, for R&I to effectively contribute to food system transformation through systemic and
transdisciplinary R&l, the underlying R&I systems should support such endeavors. Currently, R&I
systems are not fit to serve as catalysts for food system transformation (Den Boer et al., 2020), as they
do not sufficiently stimulate transdisciplinary and transformative approaches. As such, there is a need
for a double transformation: transforming R&I systems so that they can better support food system

transformation (Kok et al., 2019).

There are many interlinked barriers that hinder the uptake of transformative R&I efforts, both within
the R&I practices, cultures and structures as well as in the broader policy environment that aims to
govern R&| efforts. Despite the difficulties, enabling factors that enhance the potential for
transformation are emerging. These factors include, notably, the many emerging (bottom-up and
multi-stakeholder) innovation initiatives that are emerging across the EU, the emergence of multi-
stakeholder policy initiatives in Living Labs and Food Policy Councils, the uptake of transdisciplinary
research efforts, and many opportunities for aligning with recent policy developments, both within

the EU and internationally.

Facilitating the double transformation requires strong governance interventions, R&I actions and the
facilitation of potential breakthroughs in the realm of R&I itself. In particular, the following specific

R&I actions could be further designed and implemented:
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e Mapping and monitoring of food systems, markets and behavior (actors across the food
system, including consumers;

e New knowledge, insights, data models and methods to support policy development and
support decision making;

e Engaging society for the future of food systems;

e Boosting demonstration and testing of solutions to systemic problems;

e Supporting and investing in innovation deployment;

e Improve capacity building to support transitions;

o Developing R&lI strategies and aligning R&I policies.

Successful implementation of these R&I actions can contribute to the transformation of R&I systems
that support food systems transformation. Transforming R&I systems so that they are better able to
foster food systems transformation, thus has large impact on how research and innovation
processes are funded, designed, implemented, conducted and evaluated. Such transformation
would entail large-scale changes in R&I cultures, structures and practices. Governance efforts that
stimulate the systemic reorientation of food systems R&I would thus pave the way for more inter- and
transdisciplinary research, RRI, transformative action-research, citizen science and engagement,
transition studies approaches, (free from interest) Public Private Partnerships (PPPs) and other forms

of transformative (social) innovation.

Governing the transformation of European R&I systems towards R&I systems that better enable
systemic and transdisciplinary R&I is not just an opportunity. Rather, it is a necessity that helps to
further identify, understand and act upon systemic synergies and co-benefits that will ultimately lead
to the delivery of social, environmental and economic sustainability of healthy, inclusive, and resilient

European food systems.
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Food systems in most of European cities generate deep social and
economic inequalities, over-exploit natural resources and
jeopardise the already fragile nutrition and health of vulnerable
groups of citizens. As cities are not equipped to produce the food
needed to sustain their own population, they are forced to rely on
imports of processed goods and commodities from afar.
Dependence on external markets increases the susceptibility to
supply chain disruptions, including those caused by climate-related
events and global shocks such as the COVID-19 pandemic.
Immediate action is needed to reverse the current situation and scale
up efforts to ensure that emerging innovative practices and
technologies receive the necessary support to enable EU urban food
systems to become environmentally sustainable, socially inclusive,
as well as spatially and economically connected with their rural
surroundings.
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Societal, economic & environmental needs

Starting from the 1950s, Europe has witnessed unprecedented urbanisation and urban growth. This
process has long been interpreted by focusing solely on the criticalities linked to cities’ uncontrolled
expansion: environmentally unsustainable production and transport models, political instability,
disease outbreaks, social and economic injustice, forced migration flows, concentration of resources
and wealth, supply chain disruption, etc. (Sonnino, 2016). Failure to factor in and address the
negative externalities linked to the urbanisation mega-trend has been quoted as a main factor leading
to the crystallization of current urban food systems, which fail to feed adequately all urban dwellers
while putting a disproportionate strain on the environment (Marsden, 2013).

However, starting from the late 1980s, there has been a shift in the way urban food systems are
understood by part of the EU scientific community, policy-makers as well as the public opinion. There
is now a growing recognition of the interrelatedness of the food value chain and of the role of cities
in the development of sustainable food systems, due to the potential an urban food systems
transformation bears to address challenges such as climate change, public health, poverty and social

equity.

In Europe, more than 74% of the population lives in urban areas, a number that is likely to increase
in the forthcoming years (World Bank, 2019). It is estimated that 80% of all food will be destined to
cities by 2050 (Ellen MacArthur Foundation, 2019). Yet, until recently, food policy was considered to
fall beyond the sphere of competence of cities, mainly because food was produced outside the city
limits, and the issues related to its production, processing and distribution were not considered as a
regulatory priority by city governments (Potukuchi and Kaufman, 2000). The absence of targeted
planning or adaptation measures to the process of urbanisation has produced remarkable
consequences on food and nutrition security, as well as negative climate and environmental impacts
and broader economic consequences on European societies. World food systems generate up to 37%
of global GHG emissions (IPCC, 2019) with EU agriculture-related emissions, especially those coming
from the animal sector, heavily contributing to this sizeable environmental and climate footprint
(European Commission, 2020). Meanwhile, excessive amounts of packaging and volumes of food are
wasted at every stage of the food value chain, including a considerable amount spoiled in transit
(Lipinska et al., 2019), with food and green waste comprising more than 50% of all municipal waste
(FAO, 2019). The environmental sustainability of cities faces numerous challenges related to the
transformation of urban food systems, including increasing health risks associated to the
contamination of air, water and livestock, loss of biodiversity, degradation of natural resources and

water shortages.
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Changing urban lifestyles, including increasing working hours and the decline of time spent at home,
have contributed to significant shifts in food consumption habits and a rise in the demand for
convenience and processed foods amid nutrition and public health concerns. Cheap foods high in salt
and sugar and low in nutritional value are particularly popular in EU cities also thanks to the heavy
marketing they are subject to, thus contributing to disproportionately high incidences of obesity and
diet-related diseases (Hawkes et al., 2017). Excessive energy consumption, coupled with limited
physical activity, leads to rising problems in many cities, thus putting an unsustainable strain on EU
Member States’ healthcare systems. Currently, seven of eight major risk factors for premature death
in Europe are linked to poor nutrition choices and limited exercise (European Commission FOOD 2030
Expert Group, 2018). Such issues are especially affecting the less affluent sectors of European
societies, where it is not uncommon to find overweight and obese adults living with underweight
children, amid widespread micronutrient deficiencies (FAO, 2011). The uneven expansion of the
European cities has also given rise to the concerning phenomenon of ‘food deserts’, e.g. low-income,
peri-urban neighborhoods with scarce availability of markets and fresh produce and high
concentrations of fast-foods and wholesalers, leading to additional nutrition challenges and increased
costs in time and transport to access quality food. The issue of food security in EU cities has therefore
a clear dimension of social justice: while about 45 million of Europeans cannot afford a quality meal
every second day (European Commission Food 2030 Expert Group, 2018), about 173 kilos of food per

capita are wasted every year (FUSIONS EU, 2016).

Cities are dependent on outside food sources and their needs usually exceed the capacity of
surrounding agricultural regions, whose soils and ecosystems end up over-exploited and degraded
(EllenMacArthur, 2019). As cities grow, urban food demand also has a huge impact on rural areas
and agricultural supply chains. A sharp urban-rural divide marks the unidirectional flows of people,
skills, products and wealth from the countryside to the city. Pay and livelihood for primary producers
and, more in general, workers in the food sector are often low, as agri-food jobs — from abattoirs to
factory production lines, to fast food restaurants and school canteens — are considered as low-skilled
labour, and workers have few opportunities for training or professional advancement (Freudenberg

et al.,, 2016).

The COVID-19 pandemic has produced a significant impact on urban food systems, exposing its
fragilities while at the same time spurring innovations that may lead to durable transformation. In

particular, European citizens have come to experience first-hand the importance of urban-rural
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linkages to maintain their food security, as those cities highly dependent on imports from far regions
have suffered from the vulnerability of long supply chains to the pandemic’s external shock. On the
opposite, cities with a functional connection to their rural hinterlands have managed to increase the
consumption of food locally grown and thus better adjust to the evolving context (FAO, 2020).

Overall, the pandemic has indeed aggravated the issue of food nutrition and security for EU citizens,
as loss of jobs, income, and the lockdown measures have impacted disproportionately vulnerable
groups such as elderly people, individuals with disabilities, rough sleepers or asylum-seekers, who are
reported to suffer from increased macro-nutrient deficiencies and difficulties in access to food (FAO,
2020). To respond to the emergency and, more generally, to fix unsustainable urban food chains, EU
cities urgently need to invest in strengthening their resilience including through enhancing local
food production, as it has been recognised by the EU Commissioner for Agriculture Janusz

Wojciechowski (POLITICO, 2020).

R&I action required

- Device urban food strategies for trusted, inclusive, safe and resilient food systems. In
Europe, issues related to urban food systems have long been addressed through sectorial food
policies, often decided upon at the national level. While such an approach has delivered on
the overall provision of sufficient and affordable food to cities, urban food systems are failing
nonetheless as a narrow focus on food availability is not enough to solve the many interlinked
issues affecting urban food systems. For this reason, EU cities are increasingly taking action to
address the scale and the complexity of the challenges through integrated strategies. System
thinking should inform the development of such strategies, as an inclusive and participatory
process of all relevant actors of the food chain is crucial to ensure institutionalisation and
take-up, regardless of whether the origins of urban food strategies in different cities are top-
down (e.g. public-private action on waste reduction) or bottom-up (e.g. grassroots
mobilisation to expand city community gardens). A comprehensive food systems approach
will be key to the rethinking of urban food environments, e.g. the physical, social, economic,
cultural, and political factors that impact the accessibility, availability, and adequacy of food
in cities. Currently, food environments in low-income neighbourhoods lack access to healthy
dietary choices and feature high rates of obesity and overweight (Black, Moon and Baird,
2014). Potential R&lI actions to improve urban food environments include retail interventions
to promote healthy corners in supermarkets; labelling or highlighting heathier options on

restaurant menus; and adopting healthy food procurement policies to increase availability
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and affordability of healthier foods in the city. The openness and inclusivity of urban food
strategies will also increase the trust of vulnerable actors such as primary producers and
consumers in the system, thus also contributing to increase their acceptance of new
technologies with tranformational potential for the protection of the environment, as well as
for the safety and transparency of urban food systems (European Commission FOOD2030

Expert Group, 2018).

Targeted initiatives for changing dietary habits towards a healthier and sustainable
nutrition. Changing dietary habits and increasing physical activity could address major risk
factors and reduce rates of obesity and non-communicable diseases in Europe by 50%
(European Commission FOOD2030 Expert Group, 2018). Successful nutrition and lifestyle
strategies will enable European citizens to live healthier lives in a more sustainable
environment, decreasing the costs of health systems. In order to achieve such objectives, a
combination of actions is needed, including enabling policies by public authorities;
commitment and responsible innovations by food companies; awareness and education
campaigns by public and non-governmental actors; and behavioural changes by urban
dwellers (Gil et al., 2019). City authorities, in cooperation with the relevant state departments,
can influence citizen diets by promoting healthy choices, for example by mainstreaming
organic and plant-based foods during public events and fairs, or by setting up ‘green’
procurement tenders to supply public canteens in schools, hospitals, and city offices. City
authorities have a role to play in the city spatial planning, which has an important impact on
dietary choices. For example, local authorities can avoid the proliferation of ‘food deserts’ by
regulating the concentration of fast food outlets across the city, or they can decide to regulate
the circulation of vehicles in specific areas as to allow for fresh fruit and vegetable markets to
take place on weekends. The private sector needs to support the transition by adjusting to
the increasing demand for sustainable food. Food products should be designed not only to be
healthy from a nutritional standpoint, but also with respect to how they are produced. This
means that food designers and processors need to create and prioritise products with
ingredients sourced regeneratively and, where possible, locally and seasonally. Food
processors should abide by the circular economy model in the creation of foods whose by-
products are safe to use as inputs for new cycles, for example by avoiding additives that
prevent food to return to soil as organic fertiliser (Ellen MacArthur, 2019). Distributors and
retailers should market and position such products so that they become an easier, more

accessible choice for people on a daily basis. Tech start-ups, on their side, can facilitate the
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transition towards healthier and sustainable diets by developing enabling technology,
including apps focusing on personalised nutrition, waste reduction, food tracking and food
delivery, as well as 3D food printing for people with swallowing difficulties and other
conditions putting their nutrition security in jeopardy (European Commission FOOD2030
Expert Group, 2018). Awareness and education initiatives will be instrumental to produce
dietary shifts. Potential initiatives include the inclusion of food and nutrition education in
school curricula and grassroots sensibilisation campaigns targeting adult citizens and public
representatives to make public opinion aware of unsustainable food practices currently
encroached in urban food systems. For instance, EIT Food — a European Knowledge and
Innovation Community (KIC) funded by the EU to make food systems more sustainable,
healthy and trusted — offers several education courses aimed at empowering citizens to lead
the transformation of EU food systems, including a Massive Open Onlince Course (MOOC) on
Circular Business Models for Sustainable Urban Food Systems (EIT Food, 2020). The
FITAFOOD2030 project has designed and delivered a set of transformative hands-on future
oriented trainings on food systems R&I for students and professionals, with the aim of
fostering a strong multi-stakeholder engagement, critical thinking, collaborative learning skills
and transdisciplinary approaches to food systems learning. “City Labs” and “Food Labs” have
been used as a prototype in order to produce a kit of tools for transformation and
methodologies that can be used in different settings (FIT4FOOD 2030 D.6.1, 2018). Consumers
will need to play their part to make the shift towards healthy and sustainable diets happen.
This should entail an increase in the consumption of plant-based foods and alternatives to
animal proteins; a drastic reduction in household food waste through improved purchasing,
storing, consumption and waste disposal practices; and a change in social norms currently

validating unhealthy and unsustainable behaviours.

Increase urban-rural linkages for shorter, fairer and more sustainable urban food chains.
The effort to make food chains more ‘visible’ to consumers in EU cities implies the need to
highlight and make the most of the relation between cities and their surrounding rural
environments. Since EU cities absorb a large share of all food demand in Europe, they have a
great potential to influence the way in which food is grown. EU cities can use their public and
private demand power to motivate a shift towards healthy and sustainable consumption.
While practices such as urban farming show potential to increase city’s reliance to food
shortages and external shocks, cities should especially invest in shifting from a consumption

model where a core percentage of the supply is imported from far regions to one based on
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sourcing from their peri-urban surroundings — where 40% of the world’s cropland already
exists (Ellen MacArthur Foundation, 2019). By increasing purchase and consumption of food
sourced locally, EU cities would establish shorter and more resilient food value chains, while
also maintaining a percentage of products imported globally to retain dietary diversity.
Improving urban-rural linkages would have a number of other benefits beside the positive
impacts on urban diets: it would support the diversification of crops by promoting varieties
best fitting local conditions, thus improving soil resilience; it would help reconnect citizens
with their environments, thus promoting a circular consumption model that entails more
waste reduction efforts and a more efficient return of nutrients to peri-urban farms; it would
improve the livelihood of peri-urban farmers and rural livelihoods while increasing access to
markets and employment, thus promoting economic growth and reducing rural to urban

migration (European Commission Food2030 Expert Group, 2018).

Barriers to systemic change

Technological/administrative barriers. Lack of comparable data represents a main issue for EU cities
when attempting to carry out food systems analyses towards the establishment of urban food
strategies. This exposes the need for an assessment of urban-specific food issues and policy gaps
through in-depth research that would provide local decision-makers with the tools they need to
understand and map where their food comes from. Such an assessment should include a
consideration of the specificities of different urban food environments, infrastructures and the extent
to which these promote a healthy and sustainable access to food. Missing data is also a barrier to the
creation of monitoring frameworks for the overall understanding of food systems, food flows, and the
impact of local food policies (European Commission, 2017). A relevant administrative barrier is
represented by the lack of jurisdiction in food policies by EU city authorities, as competences are often
held at the regional or national level. Delineation of responsibility and authority may be absent, weak
or limited to one department and not integrated across administrations in municipal governments,
such as the departments for planning, health, sanitation, economic or social development, etc. There
may be gaps or conflicts between legal mandates and jurisdictions, not only within local governments
but also between neighbouring governments engaged in the same territorial food system (Food Links,

2018).

Social barriers. In many cases, EU cities still suffer from a lack of awareness or participation — and
therefore engagement and support — of key actors in the food system within and outside local

government. Mechanisms for inclusion of critical actors such as industry representatives from all the
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supply chain and civil society organisations are rarely adequate to meet the opportunities for more
effective, broad-based and participatory outcomes, while civil servants’ capacities in city

administrations are often lacking or are under-developed (Food Links, 2018).

Political barriers. Among the most relevant barriers to the establishment of coherent urban food
policies is the dependence of political initiative on electoral cycles and, therefore, on the political
mindset of the officials in charge at a given time. As urban food strategies are relatively recent and
may not yet be fully institutionalised across Europe, the alternance of city administrations attributing
different levels of priority to the transformation of urban food systems may compromise the process
(IPES-Food, 2017). In a similar way, different ideologies can promote conflict and policy fragmentation
between departments, actors and jurisdiction (Milan Urban Food Policy Pact, 2018) both in terms of
horizontal governance — e.g. potential clash between city council officials in charge of public health
cracking down on sugar consumption and the officials in charge of spatial planning promoting the
construction of shopping malls with pizza and candy parlours —and vertical governance — e.g. potential
divergence between a national government supporting foreign investments of big food companies to
ease pressure on the economy and a local administration trying to shift to short supply chains and

locally sourced-food.

Economic/Financial barriers. A recurring obstacle for city administrations is represented by the scarce
availability of resources to influence urban food systems transformation, e.g. small budgets for staff
training and green public procurement (Jégou and Carey, 2015). To overcome this issue, local
authorities should elaborate effective strategies to negotiate more funding with regional and national
governments, as well as establish coherent strategies to gather private investments and philanthropic
donations, by making explicit what it in for them. Explaining the benefits of agenda alignment for
investments, for instance, is an effective way to catalyse and concentrate funding on a selected set of
strategic lever actions for transformation. It is however very important to make sure that public
authorities retain control over how private funding is used, as often financial support from private
actors comes with strings attached that may distort the overall objective to establish healthy and

sustainable food chains (IPES-Food, 2017).

Enablers for transformation

Technological/administrative enablers. EU cities can benefit by learning from the solutions other
cities have put in place and to regularly review the effectiveness of approaches taken. Implementing
projects dedicated to the exchange of best practices has been found to have a strong impact in EU

cities, as food is a relatively new area of city governance (European Commission, 2017). Establishing
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clear indicators is also crucial to ensuring that new data are collected, and that progress and outcomes
can be monitored on a regular and continuous basis throughout implementation. A key mechanism in
this respect could be the establishment of international platforms that support the exchange of
knowledge and competences and, longer-term, can provide the basis for the development of a global
repository of good practices about urban food policies, programs and initiatives (European

Commission, 2017).

Social enablers. In order to overcome the lack of participation or commitment of important
stakeholders, cities need to identify entry points suitable to make urban food system transformation
surge as a political priority in the public agenda. Some EU cities have used the 2008 economic crisis
and the ensuing food price spikes to sensibilise their agri-food actors and citizens on the
transformative action needed. Other cities engage the food system as an element of broader
strategies being designed to confront the impacts of climate change, to combat food poverty and
malnutrition, or to mitigate rural to urban migration (Food Links, 2018). One specific type of
experimental intervention that has gotten increasing attention recently are urban living labs (ULL)
allowing urban stakeholders to design, test and learn from socio-technical innovations in real time
(von Wirth et al., 2018). The urban arena is thereby considered to be of particular importance as cities
face some of the most pressing sustainability challenges regarding food production, distribution and
consumption, and have started to design and deploy localized responses to address these
transformative pressures. Furthermore, the issue of limited financial and human resources
notwithstanding, urban areas contain the necessary spaces and interconnectedness of various sectors
and actors to enable meaningful innovation. In the framework of the FITAFOOD2030 project, 7 City
Labs and 7 Food Labs have been established to bring together policy makers, researchers, educators
and citizens to work on their visions of the EU food systems of the future and consider concrete actions

on how to get there (FIT4AFOOD2030 D.6.2, 2019).

Political enablers. An essential condition is to ensure strong and continued political commitment
towards urban food system transformation. To this extent, it is necessary to find incentives to include
city representatives and other relevant actors active in the food system, like citizens’ associations and
private companies, in devising urban food strategies with assigned resources and responsibilities. It is
necessary to make a strong case for the relevance of urban food policies to different stakeholders’
agenda, drawing on research and providing training in order to break down prejudices and enact
transformative innovation policies such those devices by collaborative Food Policy Councils. Often it
may be helpful to find small ways to cooperate initially, then expand to larger partnerships once

common benefits are established (IPES-Food, 2017).
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Economic/Financial enablers. New and inclusive approaches are needed to food systems finance,
combining public sector budgets with third party donors. EIT Food, for instance, has created the Rising
Food Stars network, which provides privileged contacts between innovative strat-ups and potential
investors, and offers structured market development for start-up services and products (EIT Food,
2020b). Investments in food start-up enterprises are important, but so is financial support to be
provided to innovative food governance practices, including the development of new partnerships
and alliances between sectors, actors and different levels of government. While core funding from
city government and, where necessary, from other public sources is key to enable a minimum of
implementation, additional funding from other sources is often essential. To make optimum use of
money, streamlining with other city programmes avoids duplicate spending, and close continual

monitoring of outcomes ensures no funds are wasted on ineffective actions (IPES-Food, 2017).

Potential for sustainable social and economic breakthroughs

Social breakthroughs

Food Policy Councils. EU cities increasingly establish these networks of stakeholders with different
interests from civil society, the private sector and the city administration, with the mandate to analyse
the fallacies of a specific urban food system and advice on how to improve it. The configuration of a
Food Policy Council is different according to the specificities of different cities. Some may enjoy a
strong lead from public representatives and close linkages with the city council, as it is the case for the
Food Lab in Bruges (France). In other cases, such as in the city of Lubjiana (Slovenia), Food Policy
Councils are predominately grassroots efforts consulted on selected issues by public authorities with

the objective to educate officials and the public (European Commission, 2017).

Urban agriculture. During the last few decades, new forms of gardening and farming practices using
high levels of social innovation, environmental friendly lifestyles and mixed bottom-up or top-down
approaches have been emerging. Examples include Community-Supported Agriculture (CSA),
community composting and gardening, guerrilla gardening and squat farming, urban food strategies,
support of small entrepreneurs, local food chains, including market gardens and farmers’ markets, the
Slow Food initiative, including a revival of local food production and farm shops and markets (Interreg,
2017). Urban agriculture can tackle issues such as urban poverty alleviation and promotes social
inclusion, urban food security and nutrition, and urban environmental challenges. Given the important
role that urban agriculture can play from a livelihoods and social cohesion perspective, in the last

decade an increasing number of EU national and local authorities have included urban agriculture as
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a precise strategy in city planning that can be used to enhance the resilience and sustainability of

urban areas and populations.

Trans-localism. As evidence shows that positive food systems innovations in one city lead to diffusion
of learning and reproduction of best practices in other cities (Sonnino, 2016), trans-local networks
that aim to enhance knowledge exchange and cooperation between urban areas, cross-scale
collaboration among EU cities are emerging as useful tools to promote and formalise exchanges of
knowledge and increase the benefits of action through collective efforts. Several networks with a
specific focus on urban and regional food policy have been established in Europe, including the Milan
Urban Food Policy Pact, signed by 140 EU and non-EU cities committed to work towards inclusive,
resilient, safe and diverse food systems; the C40 Cities Food Systems Network; that supports the
efforts of 80 global cities to develop and implement measures to reduce carbon emissions and
increase resilience in food systems; and the EUROCITIES’ food working group, an innovation hub
designed for sharing information, ideas and best practice on urban food between members of the

network of elected local governments in 130 European cities (IPES-Food, 2017).

Food Banks. Food banks play a major role in the urban food aid sector by distributing donated and
purchased groceries directly to vulnerable individuals in local communities. The public health
implications of food insecurity for cities are significant, particularly as food insecurity has a higher
prevalence among certain population groups. New social practices based around food are emerging
due to uncertainties within the current industrial food system. Changes in economic and
environmental conditions over the last few years have challenged the security of the world’s food
supplies. situations where systemic shocks hit cities and public assistance fails to meet community
needs, food aid services, such as food banks, community kitchens, soup vans, and subsidised
community markets have been established to bridge the food security gap (Bazerghi et al, 2016).
These services, often termed ‘emergency food aid’, are typically intended as short-term solutions for
the unprivileged. However, as socio-economic inequalities have become endemic features of
European societies, some emergency food aid providers have morphed into permanent redistributors
of food, ranging from a large organisations donating rescued products to smaller charities providing
cooked food or grocery shopping services to vulnerable users (European Food Banks Federation,
2020). Since the establishment in the late 80s, food banks have expanded the scope of their mission
to include new dimensions of food security beside nutrition: health; education and technical
assistance; farming; economic and workforce development; business enterprises; and community

empowerment and advocacy. Within each of these categories, food banks are adopting a variety of
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approaches to achieve both the short- and long-term goals of feeding the hungry and permanently

ending food insecurity.

Economic breakthroughs

Smart traceability in the food supply chain. New digital tools assuring traceability, safety and
authenticity of foods are being developed to meet consumer expectations and build trust in the urban
food chain. Furthermore, traceability enables more effective identification of vulnerabilities along the
food chain, including determining and measuring food loss and waste occurring at different stages,
thus making value chains more efficient and better equipped to meet the growing demand from urban
food systems. Researchers are increasingly focusing on the blockchain and Internet of Things
technology to design a trusted, self-organized, open and ecological food traceability system which

involves inputs from all parties of the food chain (Lin et al., 2018).

E-commerce and new delivery systems. The Covid-19 pandemic has exposed the need to make sure
that all citizens retain their right to access to food in spite of external constraints, such as short
shopping hours, long queues and limited availability of products on the shelves. However, vulnerable
people such as the elderly, those with disabilities, as well as single parents working long office hours
have long being familiar with the burden associated to concrete action to go food shopping in terms
of time, energy and resources. The Covid-19 epidemic has seen the raise of food e-commerce and
delivery services, including in the case of small grocery stores and farmers who joined forces with IT
companies to harness the economic benefits of new market opportunities. While the agri-food
business has historically been slow in moving sale online (Just Food, 2020), digital services have the
potential to overcome several challenges of urban food systems. They can contribute to fix the issue
of ‘food deserts’, by providing delivery of fresh and nutritious foods to neighbourhoods lacking
physical stores; help reduce food waste, by connecting suppliers with surpluses with potential buyers;

and solve the mobility issues of citizens unable to go to markers or carry heavy weights.

Impacts & Co-benefits

Moving towards a circular, short food chain model would contribute significantly towards the EU
ambition to achieve 100 climate neutral cities by 2030 (European Comm, 2020b), in particular by
allowing for net zero carbon dioxide emissions, as well as lower levels of methane and nitrous oxide.
Furthermore, urban food systems transformation would allow for a drastic 51% overall reduction in
GHG before 2050 with dietary change as the intervention with the greatest potential for emissions
reductions (-60%), and action on household food waste (-10%) and supply chain food waste (-5%)

as additional enablers (C40 Cities, 2019). Urban food system transformation will also directly
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contribute to the transition towards a circular and regenerative production to consumption model,
thus reducing nutrient dispersion and increasing soil and land productivity. A study on the city of
Brussels has showed that transitioning towards a short-supply chain systems where 30% of food is
sourced from the peri-urban surroundings by 2030 would allow for yearly savings as high as 9.2 million
EUR from avoided soil degradation and over 21 million m3 in water savings, equivalent to half of the

city’s residential consumption of drinking water (Ellen MacArthur, 2019).

EU cities represent an ideal hub for experimentation in the application of food system thinking to
system and policy change, due to their relatively small size and uniform governance model as
compared to EU Member States. In particular, moving towards a circular model and short supply
chains will have a positive impact on EU cities’ social cohesion by reconnecting urban citizens with
nature and catalysing the attention of (local and national) policy-makers, thereby facilitating a shift
away from sectoral actions and towards more systemic approaches to food governance. The
involvement of many relevant stakeholders in the decision-making process will allow for the
production of evidence-based strategies leading to balanced, comprehensive policy decisions.
Urban food system transformation will also require and, at the same time, spur technological
innovations, thus supporting job creation and economic growth and ultimately contributing to social

inclusion and equity along both urban and peri-urban dwellers (EU Committee of Regions, 2018).

EU cities will benefit from a 73% deduction in deaths associated with obesity, coronary heart disease,
stroke, cancer and type-2 diabetes if a shift towards a drastic reduction of meat consumption and an
increase intake of fruit and vegetables is achieved (C40 Cities, 2020). Furthermore, providing
personalised nutrition to elderly people and other vulnerable citizens, as well as improving urban-rural
linkages will positively contribute to enhance life expectancy and improve the life quality of peri-

urban residents (EC FOOD2030 Expert Group, 2018).

Policy alighment

Alignment with EU policy frameworks

Overall, food-related challenges and potential solutions are still addressed through a sectorial
approach, with relevant policies spread over a wide array of EU legislative documents and
competence areas. In particular, EU frameworks directly relating with local and regional governance,
such as the Partnership on Circular Economy within the EU Urban Agenda and the Urban Innovative
Actions within EU Cohesion Policy touch only incidentally upon the steps needed to achieve a urban
food system transformation (Urban Agenda for the EU, 2020). Furthermore, the 2020 Farm to Fork

Strategy - the EU communication meant to apply a comprehensive food systems approach to the
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transformation of EU food systems - only mentions the word ‘cities’ twice , thus revealing a relatively
low degree of thematic priority in the political agenda of DGs AGRI, MARE and SANTE responsible
for the strategy development (European Commission, 2020). The situation seems to be different as
regards to DG Research and Innovation (RTD), as cities are identified as new actors that can make a
difference in food-system transformation (European Commission, 2019), while EU cities are proposed
as innovative partners for Europe in defining a multi-objective and multi-actor drive for responsible
innovation across the food system (European Commission FOOD2030 Expert Group, 2018). DG RTD
has also actively supported the creation of the 2015 Milan Urban Food Policy Pact (MUFPP), a global
platform based on signatory mayors’ commitment to develop sustainable food systems, grant healthy
and accessible food to all, protect biodiversity and fight against food waste. Building on the creation
of MUFPP, the European Commission has promoted the creation of a working group on food within
the EUROCITIES network, aimed at establishing a creative hub for sharing information, ideas, best
practices and experimenting innovative solutions related to urban food among the 140 European

partner cities (EUROCITIES, 2020).

Alignment with international policy frameworks

At the international level, urban food system transformation has been recognised as an imperative by
the New Urban Agenda (NUA) adopted by the UN Habitat lll conference in October 2016 to guide
the urbanization process over the next 20 years. NUA builds on the 2015 UN Sustainable
Development Agenda to provide more guidance to national and local governments the food-city nexus
and the intersection between SDG 2 (e.g. end hunger, achieve food security and improved nutrition,
and promote sustainable agriculture) and SDG 11 (e.g. make cities and human settlements inclusive,
safe, resilient and sustainable). The NUA also makes explicit commitments to strengthening food
systems planning, working across urban-rural divides and coordinating food policies with energy,
water, health, transport and waste (UN, 2017). More recently, FAO published, in the framework of the
ongoing work of its programme “Food for the Cities”, a comprehensive Framework for the Urban
Food Agenda to support NUA and identify strategic actions to support system transformation (FAO,

2019).

Several networks of cities have food as a thematic priority, or have established proactive working
groups and put forward urban food strategies. The already mentioned MUFPP, established after the
2015 Milan Universal Expo, reunites 210 international cities around 37 actions to improve urban
food policies, ranging from requiring school canteens to serve healthy meals to encouraging markets
for nearby farmers to sell their goods. All the initiatives are designed to strengthen rural-urban links

and build ties between producers and consumers (MFUPP and Barilla Foundation, 2017). The
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CITYFOOD network on resilient city-region food systems and urban agriculture was launched by the
Local Governments for Sustainability — ICLEl and Resource Centre for Urban Agriculture and Forestry
-RUAF in 2013 as a platform for information, training, technical and policy advice between cities, and
to help them access financial assistance (ICLEI CITYFOOD, 2020). Finally, the C40 Food Systems
Network, in partnership with EAT Initiative, convenes city officials to work together to achieve
solutions to their most pressing food systems challenges. Building on the findings of the 2019 Lancet
breakthrough report on food, planet and health, the C40 Cities Food System Network commits partner
cities to work together with their urban residents to achieve urban food systems respectful of the
‘planetary healthy diet’ by aligning the signatory cities’ procurement policies; supporting a shift in
consumption towards healthy, plant-based foods; reducing food loss and waste by 50%; working with
city stakeholders to develop a joint strategy for implementing these measures; and incorporating the

strategies into their climate action plans (C40 Cities, 2020).
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C40 Cities

C40
CITIES

C40 Cities connects more than 90
of the world’s leading cities to
take bold climate action and build
a healthier and more sustainable
future. Representing 700+ million
citizens and one quarter of the
global economy, mayors of C40
cities are committed to delivering
on the most ambitious goals of
the Paris Agreement at the local
level, as well as to cleaning the air
we breathe.

For more information:

C40 GOOD CITIES DECLARATION
Applying Responsible Research & Innovation

Assessment of added value

The declaration, signed at the C40 World Mayors Summit in
October 2019 by 6 EU cities (Milan, Copenhagen, Barcelona,
Paris, Stockholm and London) and 10 global cities, commits
the parties to: 1) Align food procurement policies to the
Planetary Health Diet promoted in the Lancet 2019 report
“Food in the Anthropocene”, ideally sourced from organic
agriculture; 2) support an overall increase of plant-based food
consumption in by shifting away from unsustainable,
unhealthy diets; 3) Reduce food loss and waste (FLW) by 50%
from 2015 figures; 4) Work with citizens, businesses, public
institutions and other organizations to develop a joint
strategy for implementing these measures and achieving
these goals inclusively and equitably, and incorporating this
strategy into the city’s Climate Action Plan. By doing so, the
Declaration puts forwards a sustainable, inclusive and circular
roadmap for the achievement of the FOOD2030 priorities, and
serve as a model for other EU cities to take transformative
action.

Assessment of challenges

The Declaration establishes few precise targets to measure
progress towards the achievement of its objectives. Apart for
the commitment number 2, which sets FLW reduction goals
more ambitious than those established by the EU Farm to Fork
Strategy, the other commitments leave a significant space for
interpretation to city governments, thus potentially watering
down the potential of the initiative. Furthermore, EU cities
taking part to the Declaration had already relatively
developed urban food strategies before the 2019 World
Mayors Summit. Therefore, it is to be ascertain how the
commitments underpinning the Declaration can be scaled up
from a few cities to the totality of EU urban food systems.

Prospects for future development

The success of the initiative will depend on the political capital
invested by city governments to achieve the objectives, as
well as on the support of all stakeholders to the roadmap
implementation. Should the 14 signatories start harnessing
the benefits of the action — including positive electoral returns
— many more cities could follow suit.
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Infarm

Infarm reflects the growing
desire for highly nutritious locally
grown food free of herbicides
and pesticides. INFARM relies on
vertically stacked layers under
carefully controlled conditions,
using hydroponics and light-
emitting diodes (LEDs) that mimic
sunlight to grow fresh produce.
INFARM takes the concept a step
further by employing its smart
modular farming units directly
where people live and eat. Its
modular farms are placed in
grocery stores, restaurants,

shopping malls, and schools,
enabling the end-customer to

actually pick the
themselves.

produce

For more information:

INFARM
Vertical farming

Assessment of added value

Developed since 2013 as a urban farming network in Berlin
with the ultimate goal of increasing the city’ self-sufficiency,
Infarm has expanded its action across Europe and around the
world. As the produce is grown in the heart of the city, often
directly at points-of-sale, Infarm contributes to shorten the
length of the fruit and vegetables supply chains. This also has
a positive impact on nutrition, as freshly picked produce
retains more nutritional qualities. Besides consumers, the
main beneficiaries of Infarm services are small retailers —who
are at comparative disadvantage with big wholesalers as
regards the sale of imported fresh produce that rapidly
deteriorates. More broadly, the whole urban food system can
potentially benefit from vertical farming, as its potential
positive effects include a reduction of produce waste, less
GHG emissions associated to land use and distribution, and
increased resilience of urban food resilience to external
shocks.

Assessment of challenges

The technology behind Infarm type of urban farming is
complex and expensive, requiring substantial investments. In
its early stages (2016), Infarm received two EU Horizon2020
grants which allowed the start-up to develop its products and
move to the proof of concept stage. While the Infarm business
model, based on small vertical modular units, is potentially
scalable as long as space allows, there is a concern that,
should the company establishes as a leader in the fresh
vegetable production worldwide, rural producers in peri-
urban areas could be crowded out of the market, with obvious
negative consequences on their livelihoods and food security.

Prospects for development

COVID-19 represents a challenging testing bed for the future
of Infarm. While the pandemics’ pressure on supply chains has
opened up new opportunities for its services provided locally,
it has also fragilized small and medium businesses that make
up a significant portion of Infarm’s customers. Should the
company overcome the current difficulties, it may be able to
establish as a solid reality on EU food market and affirm its
innovative concept together with its brand.
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4.

Conclusion

As urban dwellers will continue to represent a vast majority among EU residents, and EU cities will
require an increasing quantity of food to feed them, the currently unsustainable urban food systems
will need to change. At present, EU urban food systems deliver on sufficient and affordable food, but
fail to ensure all citizens have access to a healthy, nutritious and sustainably produced alimentation.
Hidden hunger, obesity and non-communicable diseases linked to poor diets are the direct
consequences of food systems that are contributing to a public health crisis and high healthcare costs
for citizens and Member States. Furthermore, the current model of production, distribution and
consumption that serves EU cities is responsible for significant GHG emissions that are projected to

dramatically increase by 2050 if relevant action is taken swiftly and decisively.

However, there is growing awareness that urban systems also have the potential to revert the process
by making healthy and sustainbly produced foods affordable, available, and attractive for all
citizens, thus mitigating health risks while cutting down on the social and economic costs of
malnutrition, and collectively improving the climate and the environment. EU cities are becoming
increasingly important agents of change, through the development of urban food strategies including
vast networks of stakeholders and addressing transversal issues through cross-cutting actions. The
choices that city authorities make on procurement, managing systems for food loss and waste, and
designing and regulating the urban food environment all represent great opportunities for system
change. Their power can shape markets and influence private sector responses to the growing
demand for sustainable and healthy food. Competence-building and skill-transfer will be needed so
as to empower urban actors and help them grow into change-makers and multipliers of results.
However, urban food transformation cannot materialise as a top-down process only. Start-ups and
agri-food companies’ creativity will be needed to design breakthrough innovations accelerating the
pace of the transition and so as to meet the UN Sustainable Goals. Private investments will be required
to support technologies and social processes that may take time to produce economic returns. EU
urban citizens, as well, will need to play a major role for the sake of their communities, by switching
to healthier and sustainable diets and changing norms and behaviours regarding consumption and

waste.
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Food from the Oceans &
Freshwater Resources

Food from the oceans has the possibility to satiate 12-25% of the
protein demand of the estimated 9.8 billion people of 2050 (Costello
et al., 2020). Together with sustainably increased freshwater and
land-based aquaculture, there is potential to feed an even more
significant portion of the world's population by 2050. Multiple
significant challenges stand in the way of meeting this ambition, yet
current and future improvements in food production processes and
techniques can act as enablers and catalysers.

As only 65.8% of global fish stocks are within biologically
sustainable levels, fisheries and aquaculture management policies
must improve. There are many potential technological streams for
sustainably increasing food and feed production from the oceans
and freshwater resources, from utilising the ocean microbiome,
harvesting new or underutilised species, reducing waste and
increasing circularity. The largest potential lies however in
promoting a shift in EU consumers’ dietary habits from the over-
consumption of meat proteins to healthy, energy-efficient and
environmentally friendly foods from the oceans and freshwater
resources.
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Societal, economic & environmental needs

Both the ocean and freshwater resources are central to our lives, they provide jobs, transport,
recreation, energy, food and ecosystem services. More than half of Europeans live in a coastal region,
while 75% of Europe's external trade and 37% of internal trade is seaborne. In 2016, the EU Blue
Economy directly employed close to 5 million people and generated around €750 billion in turnover
(OECD, 1016). Fisheries and aquaculture play an increasingly important role in providing food,
nutrition and employment, but innovative solutions are needed to produce more food in a
sustainable manner. It is important to mention that in the European context of food from the ocean
and freshwater resources, there is a significant difference between Europe and the EU. Three non-EU
countries (Russia, Norway and Iceland) accounted for almost 60% of total European production in
2017 (EUMOFA 2017). The EU is a net importer in fisheries and aquaculture, and is only self-sufficient

in species like mussel, herring, mackerel and sardines (EUMOFA, 2017).

The world needs 60% more food by 2050 and the global 7,5% per year growth of aquaculture since
1970 shows that aquatic food has the capacity for contributing to food security, while capture fisheries
have remained stable since the 1980s (FAO, 2020) (Figure 1). As SAPEA (Science Advice for Policy by
European Academies) states in the "Food from the oceans" report: "Increased food production from
the ocean could release some of the pressure that has been put on agriculture, as well as supporting
a range of livelihoods and activities associated with the fishing and mariculture industries" (SAPEA,
2017). Modern agriculture is very successful but is currently using 70% of freshwater resources and
50% of habitable land. At present, only 2% of the food in the world is produced in the ocean, even
though 17% of protein consumed is from the ocean. With a growing population and declining
environment, the only way to produce more nutritious food is by producing food that needs no
additional fresh water and land, and that can withstand climate change. This food should come from

the oceans and freshwater resources.

There are multiple hurdles to reaching the goal of feeding the world from the oceans and freshwater
resources, and substantial work has already been done to identify these challenges and opportunities
to find sustainable solutions. The body of work is mainly divided along marine/freshwater lines, but

the challenges are overlapping, and a comprehensive approach is needed.
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WORLD CAPTURE FISHERIES AND AQUACULTURE PRODUCTION
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Figure 1: World capture fisheries and aquaculture production. Source: FAO (2020). State of the world fisheries and
aquaculture 2020.

Both Costello et al. (2020) and the Blue Bioeconomy Forum roadmap state that increases in all three
main marine food producing sectors — wild fisheries, finfish mariculture and bivalve mariculture — are
likely. However, whether production potentials are realized in a sustainable way depends on policy
reform, technological innovation and shifts in demand. Edible food from the sea could increase by
21-44 million tonnes by 2050, a 36-74% increase compared to current yields, which represents 12-
25% of the estimated increase in all meat needed to feed 9.8 billion people by 2050. Shifting demand

affects the quantity supplied from all three production sectors (Costello et al., 2020).

Consumer engagement is a challenge and a trend at the same time. Consumers do not only demand
what is supplied, but are actors who pursue their own interests, thus information that is trusted by
consumers is vital when needing to change dietary preferences in consumers (FIT4FOOD2030, 2018).
In order to shift demand for the future food production, it is essential that trustworthy consumer
information and new approaches to social responsibility are provided (SAPEA, 2017). Additionally, it
is crucial to involve citizens and other relevant stakeholders in planning processes and awarding social

licenses to operate.

From an economic perspective, fishery management has one of the more direct links between lack of
innovative action and the costs and damages connected with it, reflected in the lack of self-sufficiency

in fisheries and aquaculture in the EU. There is a need for coordinated fishery management to allow
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4.

overexploited fish stocks to rebuild and to increase long-term food production from wild fisheries,

especially in EU waters like the Mediterranean (Costello et al. 2020; FAO 2020).

The UN SDG12 states that per capita global food waste should be halved by 2030 in fisheries and
aquaculture. It is estimated that 35 percent of the global harvest is either lost or wasted every year
(FAO, 2020) while industrial processing of fish and shellfish may result in as much as 70 percent by-
products (Olsen et al., 2014). Reducing food waste is essential across all sectors of the food value
chain, including fisheries and aquaculture (Common fisheries policy, 2013). However, the lack of a
broadly agreed definition of food loss and waste is particularly problematic for food from the oceans
and freshwater. One common definition of food waste refers to the edible parts of plants and animals
that are produced or harvested for human consumption, that are ultimately not consumed by people
(World Resources Institute, 2019). A weakness in this definition is what exactly is meant by "for human
consumption". What kind of food is eaten from the oceans and freshwater resources varies
significantly across the globe and has changed over time; seaweed e.g. is a staple food in Japan, but
not in Europe, and fish heads and bones have been eatable parts of the fish in Europe previously, but
not anymore (Zheng et al., 2018). There is a need to increasingly use by-products from fisheries and
aquaculture. Stevens et al (2018) show that for Scottish aquaculture food production, value and
sustainability can be increased by strategic management of by-products, resulting in over 60%

increase in food production from fish farming.

Discarding is the practice of returning unwanted catches, the so-called bycatch, to the sea. In 2013,
a landing obligation was added to the Common Fisheries Policy (CFP) to gradually eliminate the
wasteful practice of discarding, to improve fishing behaviour through improvements in selectivity. The
landing obligation requires all catches of regulated commercial species on-board to be landed and
counted against quota and recorded in the logbook. These are species under Total Allowance
Catch/quotas (TACs) or, in the Mediterranean, species which have a Minimum Landing Size (MLS).

Ensuring monitoring of discards in fisheries is an area where research and innovation is much needed.

To accommodate the required 60% increase in food production, feed composition must be moved
away from marine products and scaled up, and alternative aquaculture species must be introduced,
while also assuring sustainability (Turchini et al., 2009). After shifting demand, managing wild fisheries
and reforming mariculture policy, an area with true challenges and where R&l is extremely useful and
active, is advancing feed technologies for fed mariculture and freshwater aquaculture (Standing
Committee on Agriculture Research, 2020). 75% of mariculture production requires some feed input,
but terrestrial plant- and animal-based proteins, seafood processing waste, microbial ingredients,
insects, algae and genetically modified plants are also being developed for feed (Costello et al, 2020).
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Salmonid feed has changed dramatically in raw material composition from 80% marine products in
1995 to <30% in 2016 (Doring 2019; Aas et al 2016). To ensure human and animal health, the EU's
From Farm to Fork strategy has included in its 2030 targets that the sale of antimicrobials for
aquaculture will be reduced by 50% (European Commission, 2020c). The 2018 European Medicines
Agency report on sales on veterinary antimicrobial agents states that there already is an overall
decline in sales of 34.6% in 25 of 31 countries, with larger reductions in highest-selling countries,
reflecting also the large difference in sales between countries (European Medicines Agency, 2018).
There are also relevant examples from Norway, where aquaculture antimicrobial use was reduced by
99% between 1987 and 2013 (Norwegian Ministries, 2015), while reducing the use of veterinary
medicines in freshwater aquaculture is identified as a research topic of the highest priority in the
Evaluation of the freshwater aquaculture research needs in Europe by SCAR-FISH (Standing

Committee on Agriculture Research, 2020).

Luckily, 50% of the aquaculture produced in EU are molluscs and crustaceans, which are largely unfed
(filter feeders), while 27% are marine fish and 23% freshwater fish. About 57% of aquaculture
consumed in the EU is produced outside the EU, with Norway as the EU's principal supplier of
aquaculture products. The two most consumed aquaculture species in the EU are salmon and mussels
(European Commission, 2015). Continued development of feed should be centred on species with a
high feed conversion ratio (FCR), e.g. weight of feed administered over the lifetime of an animal
divided by weight gained. Using FCR, aquaculture and chickens are similarly efficient at converting
feed into animal biomass. FCR does not account for differences in feed content, edible portion of an
animal or nutritional quality of the final product, but Fry et al. (2018) identified ‘nutrient retention’,
which can be used to compare protein and calories in feed (inputs) and edible portions of animals
(outputs). Following the calculations, chickens are the more efficient, followed by Atlantic salmon (Fry

et al, 2018, Figure 2).

fit4food2030.eu - #FOOD2030EU

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No774088

60


http://www.fit4food2030.eu/

4 Giant tiger prawn =0m= O
Common carp —_— o
Pangas catfish —e—— O
Tilapia —f== @]
Grass carp =—p== O
Channel catfish e ® — (@]
. . 'Whiteleg shrimp m@m= (@)
Rainbow trout e ® e O
» Atlantic salmon —" s— e
pp— = o
~ Beef cattle [— Ja— O
P Pigs _—®e
3 "l ‘ Chicken E— ) |— O
o 5% 10% 15% 20% 25% 30% 35% 40%
Retention
® Calorie Retention © Protein Retention

Figure 2. Feed conversion efficiency and energy retention in aquaculture and agriculture species. Source: Fry et al. (2018).

In aquaculture and fisheries, both in marine and freshwater habitats, harvesting animal species at
lower trophic levels (lower in the food chain) than is common at present, utilising species which are
either not exploited at all, or only marginally exploited, or utilising techniques like integrated multi-
trophic aquaculture (Greenwave, 2020) to harvest more sustainably can fulfil animal protein needs

for the future.

The technical paper ‘Impacts of climate change on fisheries and aquaculture’ (FAO, 2018) states that
short-term climate change impacts on aquaculture can include losses of production and
infrastructure arising from extreme events such as floods and increased risks of diseases, parasites
and harmful algal blooms. Long-term impacts can include reduced availability of wild seed as well as
reduced precipitation consequently leading to increasing competition for freshwater. In relation to
inland fisheries, the technical paper additionally highlights that in the competition for scarce water
resources, the valuable contributions of inland fisheries are frequently not recognized or
undervalued. The remarkable human contribution to climate change is also evident in the water
bodies: climate change is making the oceans more acidic, warmer and the sea level is increasing
(Climate Science Special Report, 2017). Additionally, decreased water quality is threatening food

resources from marine and freshwater habitats (United Nation Environmental Programme, 2010).

In light of the implications of Covid-19 on the fisheries and aquaculture sector, Dr Manuel Barage,
director of Fisheries and Aquaculture Policy and Resources, said at the Nor-Fishing conference 2020
(20.8.20): "Aquaculture and fisheries will be crucial in ensuring that the health crisis will not be a food
crisis”, and: "We must re-activate the supply chains, to keep jobs and food production" (FAO, 2020).

The outbreak of the Covid-19 pandemic has put the EU’s fisheries and aquaculture sectors under
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substantial pressure, especially because of a high dependency on trade and on out-of-home
consumption. Fishers, producers and processors have been forced to suspend or severely reduce their
activities and the closure of sales venues, markets, outlets, and distribution channels has seen a
substantial drop in prices and volumes by 20-100% (Pita, 2020). Fisheries and aquaculture are
industries that employ relatively few people in Europe (265000 in 2017) (European Commission,
2017), compared to the production output, but are central in local communities (FAO, 2018). The
European Commission has taken action to protect the fisheries and aquaculture sectors from severe
Covid-19 shocks by introducing specific measures, including amendments to the European Maritime
and Fisheries Fund (EMFF), for member states to use their unused EMFF budget to support their

fisheries, aquaculture and processing sectors (European Commission, 2020d).

R&I action required

- Improve fish stock management. Stock management practices need to be improved on
account of current high levels of overfishing, which is an environmental and financial burden.
Fishing new species that are only marginally exploited today can alleviate the pressures of the
more overharvested populations and species and might allow for increased harvest.
Aquaculture policy (marine and freshwater) needs to be reformed, and licences and permits
must be simplified, to help expand production and ensure a systemic and sustainable
approach to governing the land and the sea. If we consider the recommendations from the
SAPEA report Food from the ocean (SAPEA, 2017) and Costello et al. (2020), we see that they
both identify improvement in management of wild and traditional capture fisheries, and
improvement of mariculture, whether in selection of species, management or feed
technology. SAPEA also recommends fishing species that are marginally exploited today, while
Costello et al. suggested shifting demand. These recommendations most certainly require
research and innovation; on feed technology and farmed fish, on net pens and recirculating
aquaculture systems (RAS), but most importantly fundamental work is needed in
management and governance, changing public awareness on the safety and transparency of

aquaculture products.

To improve management and governance, and to ensure strategically relevant research and
innovation, multiple entities in the European landscape have produced relevant reports: The Strategic
Research Agenda for Oceans and Human Health (OHH) in Europe (2020), developed by the Seas,
Oceans and Public Health in Europe programme (SOPHIE), recommends OHH research in order to

answer fundamental questions, provide evidence to policy, and increase OHH literacy in Europe and
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beyond; European Fisheries and Aquaculture Research Organisations' (EFARO) recommendations on
research and innovation gaps and needs beyond Horizon 2020 (2019); European Aquaculture
Technology and Innovation Platform (EATIiP) Vision and Strategic Research and Innovation Agenda
(2012) (SRIA) and Review of the SRIA (2017), identifying gaps and topics of importance for European
aquaculture; Strategic Research Agenda for Fisheries, Aquaculture and seafood Processing by the

COFASP ERA-NET (2016).

In line with RRI and the FOOD 2030 policy framework, we highlight two major recommendations from
the JPI Oceans SRIA (2015), which at the time were endorsed by 21 European countries and that have
the most promising potential:

- Promote technological developments in aquaculture production including research on
innovative feeds, and research-based DNA sequencing brood stock, new species and stock
baselines adapted to climate change impacts.

- Foster engagement between marine fisheries, aquaculture and land-based food production

to maximise sustainable food production and sound governance.
Barriers to systemic change

Change in consumer behaviour and dietary habits is required to successfully change our food systems.
The average EU citizen consumed 24.35 kg fish and seafood in 2017 (EUMOFA, 2019), but the number
hides large variations between Member States. Per capita consumption of fisheries and aquaculture
products in 2017 varies from 56.8 kg live weight per year (Portugal) to 5.6 kg (Hungary) (EUMOFA,
2019). A survey commissioned by the European Commission on EU consumer habits regarding fishery
and aquaculture products determined that consumers in land-locked countries are shown to eat fish
and seafood less frequently than those in countries with coastlines (European Commission, 2018).
Consumers who prefer sea products tend to eat and buy fish and seafood more frequently, while
wild/farmed preference is not relevant. As consumers buy mostly from supermarkets (77%), a stable
supply of farmed fish and seafood to supermarkets will encourage consumption in the next decade
(European Commission, 2014b). Appearance and cost are key determinants for consumers, along
with places of origin, as consumers show preference for local and EU fish and seafood products. A
general preference for wild products emerges from the survey, although the most important
determinants of purchase seem to be price and quality, rather than the production method. These are
all highly relevant to the role of food from the oceans and freshwater resources in the necessary food

system transformation.
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A relevant barrier to increase fish consumption is the resistance to its taste, smell, and appearance
of seafood — with the challenge being even bigger for farmed products (FIT4AFOOD2030, 2018). This
evidence is consistent with the overall agri-food trend that people prefer food with specific aesthetic

features corresponding to the standards set by the advertisement industry and social media.

Barriers in pond aquaculture are also related to management of environmental factors and to the
social and demographic structure of rural fishery communities (Halasi-Kovdacs, 2019). A better
understanding of socio-economic consequences and mechanisms of subsidies for production is
required to improve freshwater aquaculture. Urszula Budzich (TABOR, FARNET) listed community
acceptance (66%) and legislation/ licensing (57%) as key challenges identified by freshwater
aquaculture producers, because they inhibit new companies from establishing and reduce possible
profits (Budzich, 2019). Citizen participation is crucial for the development of a more sustainable

aquaculture industry.

Enablers for transformation

Enablers of food from the oceans and freshwater resources are present and needed on global to local
sales. The UN conference on trade and development in 2018 stated that "The Blue BioTrade approach
involves working across multiple levels of the value chain to develop sustainable livelihoods, adopt
an ecosystem-based management approach, and foster swift adaptation to dynamics markets and
changing ecological conditions” (United Nations Conference on Trade and Development, 2018),

highlighting that fisheries and aquaculture is one of four priorities in Blue BioTrade.

In its 2018 "Impacts of climate change on fisheries and aquaculture” report FAO lists increased fishers’
income and higher levels of and employment from fishing and related activities as very important to
certain fishery-dependent towns and coastal villages (FAO, 2018). Providing opportunities for

employment is an important enabler for future breakthroughs in the sector.

Potential for sustainable social and economic breakthroughs

Dietary shifts to alternative proteins. Food from the oceans represents a relatively nutritious and
environmentally sustainable alternative to meat proteins. The change in dietary habits towards more
food from the sea could also produce the secondary effect to help consumers turn to even more
sustainable foods from the ocean and freshwater resources like algae, filter feeders and other lower
trophic level organisms. Dietary shifts must be tailored to local conditions, both environmental and

cultural. Over the last century, we have seen massive changes in diets all over the globe with a
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significant increase in animal meat consumption, and such changes are expected to continue as a
larger part of the world experiences wealth increases. Consumers need to trust the product they are
paying for, if the objective to increase demand for seafood is to be achieved. On the other side,
demand can only be increased if communication is transparent and trustworthy and the consumer is
informed. Sustainability certifications (ASC (Aquaculture Stewardship Council, 2020), MSC, CITES,
(Convention on International Trade in Endangered Species of Wild Fauna and Flora, 1998)) and
validation of seafood species are available to provide consumers with the essential information to

change their diets (SCAR 2019; Barendse et al., 2019).

Reconnection with the oceans. Being aware of the ocean food system means also knowing the
oceans. There are many European initiatives like Campus Mondial de la Mer (2020) and the Ocean
Hackathon (2020) which engage youth and foster ocean stewardship, and citizen science initiatives
for the oceans like "Dugnad for havet" (Marine Citizen Science, 2020). Online TV series exploring ocean
health, the stewardship of the seas and the impact the oceans have on society (Ocean Aware)
(Institute of Marine Engineering, Science and Technology, 2020) also highlight the importance of
preserving the oceans. Multiple social initiatives related to innovation and oceans are currently being
established, like the floating start-up hub The Ocean Opportunity Lab with the Creative Cities Alliance
(Ocean Opportunity Lab 2020) or Katapult Ocean (Katapult Ocean, 2018) investing in ocean start-ups
having a positive impact on the oceans. So far, they have invested in start-ups dealing with everything
from electric service vessels in aquaculture (Evoy, 2020), drones used against illegal fishing (ATLAN
Space), tracing and ensuring that fish are caught in a sustainable manner (RemoraXYZ), sustainable
fishing (Innomar), producing fabric from algae (Algalife), bio-packaging (Oceanium), aquatic animal
health diagnostic tool for aquaculture (Marimetrics), keeping seafood fresh (Tracio), keep-cold chain
in Arica (KeeplTCool) and sea lice counting (Fiscency). Innovation clusters on seafood are also being
established (Seafood Innovation) (Norwegian Centres of Expertise, 2020), as well as initiatives for
ocean sustainability through transparency, data-sharing and collaboration (Global Fishing Watch,
2020) using satellite tracking and data analysis, so as to help governments and maritime security
agencies to strengthen monitoring and control of fisheries and meet sustainability goals. Making
vessel activity publicly trackable is a key first step for countries committed to achieving greater

transparency in fisheries.

Improved fishing methods. An impressive number of breakthroughs is emerging in the field of
improved fishing methods to improve quality, reduce waste and increase earnings (Sogn-Grundvag et

al. 2020). These include capture-based aquaculture, where live whitefish is kept in net pens in the sea
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to extend the fishing season (80% of the fish is caught between January and April); and innovative
techniques to improve transport and conditions as to not stress the fish, so that whitefish quality is
improved in order to have a steady supply all year. Both initiatives help reduce waste and avoid
compromising fish quality (NOFIMA, 2020). Additionally, waste can be reduced by using boats where
weak or potentially sick fish are slaughtered on a support boat by the pens (Elax, 2020). Another
emerging breakthrough is the on-board processing of fish from fisheries using artificial intelligence
(Al), autonomous data collection and decision support, Al algorithms that log the species and size of
fish caught (e.g. catch scanner), and robotic sorting of wild fish catch with robotic arms. Location of
fish stocks can be predicted with data models indicating where fishers should go, and sensors are used
in the net pens to inform decisions (SEALAB Sintef). Better techniques for cooling fish on the boats
(OPTI COOL, CFlow) and freezing the fish at lower temperatures (-30 rather than -18) both reduce
waste and improve quality. The ultimate goal of such innovations is to develop a fully integrated Al
that knows integrates consumer demand and supply shortages, and then inform the fishers, so as to

avoid waste.

Smart farming is an important technological improvement affecting aquaculture in particular. Smart
farming includes automatic and precision feeding, remote sensors and ROVs (remote operated
vehicles) and on the one hand reduces feed waste, drug use, and fish escapes through better net
inspection; on the other hand, it decreases the stress put on the surrounding environment. It also
reduces risk for workers and equipment. Smart farming also has the capacity to make systems
adaptable to unpredictable weather and conditions through Al. This will enable food production in
the oceans to adapt to climate change and be introduced in new domains or geographic areas. As food
from the oceans is not limited to aquaculture, application of smart farming in fisheries might have the
potential to reduce by-catch, increase quality through improved catch and storage methods during
transport, be more respectful of the environment and more precise in catch size to not exceed

fisheries management levels.

Regenerative and circular initiatives. Environmental breakthroughs include aquaculture techniques
or regenerative ocean farming processes like Integrated Multi Trophic Aquaculture (IMTA)
(Greenwave 2020) or repairing the kelp forest by harvesting sea urchins (AquaVitae, 2020).
Aquaponics use the excess nutrients in water from aquaculture to achieve more food production and
in practice create a whole circular ecosystem, which is especially relevant for freshwater aquaculture.
Projects contributing to the circularity objective include AQUABIOPRO-FIT, that is reducing waste and
creating nutrient supplements among other things (Aquabiopro-fit, 2020), developing high-quality

proteins and bio-actives from European aquaculture, fisheries and agriculture side streams for
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applications as diverse as health integrators, fitness supplements and animal feed. The project
BlueNalu is based on cellular aquaculture and is specialising in growing fish protein artificially (in the
lab) (Blue Nalu, 2020). There have been great changes in feed composition in salmonid feed
production (Déring, 2019) from more than 50% fish meal in addition to almost 30% fish oil in 1995, to
less than 30% of the two combined in 2016. The feed producers changed the composition of the feed
on the basis of both price, competition, volatility, availability, to not be dependent on a limited
resource with huge variability in price and availability, in addition to sustainability, and being a part of
a certification (ASC) value chain. More breakthroughs are expected in aquaculture feed, where Hua et
al. (2019) state that beyond plant-based ingredients that are increasingly common in feed now,
fisheries and aquaculture by-products in addition to insect meals, have the greatest potential to supply

the protein required by aquafeeds over the next 10—20 years.

Impacts & Co-benefits

Environment

Less impact of fishing gears on marine habitats. Fishing gear can be destructive during fishing, but
even more so when lost or forgotten in the water, because fishing gear continue to catch animals well
beyond fishers’ intentions, a phenomenon known as “ghost fishing.” This is particularly wasteful and
destructive because the gear can ensnare tons of animals that aren't being harvested or used in any
way. Fishing piers can become sites of ghost fishing as lures and lines become wrapped around pilings,
where animals swimming by become trapped. Fish are not the only casualties, however, as birds that
dive into the water for prey can also get caught in the lines when they enter the water (Matsuoka et

al 2005).

Less impact of fishing on non-target species including on endangered and/or traditional ones. An
estimated 300,000 marine mammals, 160,000 albatross and 3 million sharks are lost to bycatch from
fishing practices each year. This high rate of mortality is not sustainable for these animal populations.
Animals like albatrosses and sea turtles that are long-lived and slow to reach maturity are particularly
impacted by these threats and many populations have declined precipitously over the past few

decades (EnvironmentalSciences.org, 2018).

Less impact of aquaculture on surrounding water quality and integrity of aquatic ecosystems.
Aguaculture uses resources such as water, land, labour, materials for construction and feedstuffs.
There are also outputs such as the fish that is being farmed, uneaten food, faeces and other waste

products as well as therapeutants and other chemicals entering the environment. Demand for land
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and water resources has caused problems in some areas, leading to competition between aquaculture

and other resource users.

Carbon sequestration by farmed algae. Algae, when used in conjunction with Al-powered bioreactors,
is up to 400 times more efficient than a tree at removing CO2 from the atmosphere. Algae can
consume more carbon dioxide than trees because it can cover more surface area, grow faster, and be
more easily controlled by bioreactors, given its relative size. Bioreactors can contain large amounts of
algae and optimize for its growth (and related sequestration) cycle in a way that is easier than trees

and takes the overgrowth of algae, dehydrates it, and ultimately puts it to use as fuel or biomass.

Bio-remediation of water by filter-feeding farmed mollusks. Rapid environmental change is linked to
increases in aquatic disease heightening the need to develop strategies to manage disease. Filter-
feeding species are effective biofilters and can naturally mitigate disease risk to humans and wildlife.
Filtration can reduce transmission by removing pathogens from the water column via degradation and

release of pathogens in pseudo-faeces.

Less feed consumption. Higher conversion rates of ectothermic aquatic animals and farming of low
trophic species result in less greenhouse emissions. This combines feed conversion ratio and selecting
the most efficient production. Fed aquaculture is similarly efficient at converting feed into animal
biomass, and both are more efficient compared to pigs and cattle (Fry et al., 2018). In addition, wider
low-trophic species production, including macroalgae, shellfish, echinoderms, shrimp and low trophic

finfish will result in lower greenhouse emissions.
Health

Provision of high-quality seafood protein, poly-unsaturated fatty acids, minerals and trace
elements. Seafood is considered to be a low-calorie food when compared to other protein-rich foods
such as red meat and poultry. Even the fattier fish like mackerel, herring, and salmon contain
approximately 250 calories or less in a 200g cooked serving. Seafood contains high-quality protein that
includes all the essential amino acids for human health, making it a complete protein source. Seafood
is also considered to be low in both total fat and saturated fat. Even the fattiest fish have a fat content
like lean meats, and contain less fat than most ground beef, some processed meats, and the fattiest
(skin and dark meat) portions of some poultry products. Finally, there is a significant amount of
scientific evidence that suggests that omega-3 fatty acids may play a role in reducing the risk of heart
disease, which is the leading cause of death in most Western countries. Seafood is considered the best

dietary source of omega-3 fatty acids. All fish and shellfish contain some omega-3's but the amount
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can vary. For these reasons, an increase consumption of seafood will significantly decrease the

prevalence of non-communicable diseases.

Provision of safe seafood by farming low trophic species that do not accumulate contaminants. It is
established that due to bioaccumulation/biomagnification contaminants increase in concentration
towards higher trophic levels. Increased provision of lower trophic species with lower

bioaccumulation will provide safer consumption of seafood (Borga et al., 2008).

Communities

Trigger blue growth and job creation in coastal areas and around lakes and rivers and employment
opportunities in Europe's maritime economy. The EU Blue Growth strategy promotes smart,
sustainable and inclusive growth (European Commission 2014). Europe's seas, coasts and maritime
sectors and regions are drivers for the European economy, with a potential of 5.4 million jobs and a
gross added value of just under EUR 500 billion per year. Looking to 2030, many ocean-based
industries have the potential to outperform the global economy, both in terms of value added and
employment. The output of the global ocean economy is estimated at EUR 1.3 trillion today and this

could more than double by 2030 (OECD 2016).

Increase resilience of communities around lakes, rivers and coasts. The diversification and
integration of economic activities, including agriculture, livestock, fisheries, aquaculture and tourism
will increase resiliency in the communities built around lakes, rivers and coastal areas. Especially in
catch fisheries, management of fish populations is essential for their continued existence and
monitoring of both fish populations and the fishing fleet is the most effective tool. Food from the
ocean is an important part of the European culture, and fishing boats and fish markets, seasonal
seafood and subsistence and recreational fishing activities are just as part of our culture and of food
production. The foreseen changes in modalities and increase in production of food from the oceans

and freshwater resources will also influence our societies.

Circularity

Better use and valorisation of marine biomass, including fish and shellfish rest raw materials, resulting
in less waste: Marine biomass is considered an important substrate for anaerobic digestion to
recovery energy i.e. methane. It leads to radical reduction in discarded aquatic biomass. The oceans
have the potential to contribute heavily to more diversity in diets. There are still large undiscovered
areas of the oceans and seas where potential new protein sources might be present. Potential co-

benefits will also arise from fully exploiting the potential of groups like algae, and reducing production

fit4food2030.eu - #FOOD2030EU

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No774088

69


http://www.fit4food2030.eu/

waste in aquaculture. The most popular aquaculture species still require high quality (marine) feed
and R&I actions are needed to reduce the proportion of the feed that is either human food grade or

that deplete the ocean.

Policy alignment

Alignment with EU policy frameworks

The Ecosystem Approach (EAM) is a management and resource planning procedure that integrates
the management of human activities and their institutions with the knowledge of the functioning of
ecosystems (Convention on Biological Diversity, 2004). EAM is the underlying principle for
environmental management strategies as formulated in the EU Water Framework Directive (WFD),
Marine Strategy Framework Directive (MSFD), Maritime Spatial Planning Directive (MSPD) and the
Common Fisheries Policy (CFP). The JPIs FACCE, HDHL, Oceans have since 2015 been working on
alignment of national agendas for safe and sustainable food systems. Under the umbrella of the three
JPIs, a Knowledge Hub was launched in July 2020 to connect science and investigate the impacts of
climate change on the nutritional make-up of food and the impacts on diets, in order to develop
resilient and sustainable food systems. Besides the joint activities, the interlinkages of various societal
challenges connected to food systems are also reflected in the strategic agendas of the JPIs and
considered in more targeted research investments. One of the major challenges many have
encountered is the need to bring different actors together to work towards a common vision and
direction for R&I to contribute with more impact to futureproof food systems, but collaboration across

blue-green areas is necessary for a sustainable shift in food systems.

In parallel, EU Blue Growth is the long-term strategy to support sustainable growth in the marine and
maritime sectors. The strategy aims to develop sectors that have a high potential for sustainable jobs
and growth, such as aquaculture and marine biotechnology. The Blue Economy report 2020 addresses
the environmental dimension of the blue economy in detail, thereby also contributing to achieving
environmental objectives (European Commission, 2020e). With a decrease of 29% of CO? per unit of
gross value added between 2009 and 2017, fisheries and aquaculture growth are firmly decoupled
from greenhouse gas production. Moreover, the report stresses the correlation between sustainable

fishing and positive economic performance.

EU overall aquaculture output has been more or less constant in volume since 2000 whereas global
production, at the same time, has been growing by nearly 7% per year. The European Commission

intends to boost the aquaculture sector through the Common Fisheries Policy (CFP) reform, and in
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2013 published Strategic Guidelines presenting common priorities and general objectives at EU level.
Four priority areas were identified in consultation with all relevant stakeholders: (1) reducing
administrative burdens, (2) improving access to space and water, (3) increasing competitiveness and
(4) exploiting competitive advantages due to high quality, health and environmental standards. On
the basis of these guidelines, the Commission and EU Member States are collaborating to help
increase the sector's production and competitiveness. EU countries have been asked to set up
multiannual plans to promote aquaculture. The Commission is helping with the identification of
bottlenecks, but also facilitates cooperation, coordination and exchange of best practices between EU

countries. The strategic guidelines on aquaculture are currently being revised.

The Blue growth strategy supports policymakers and stakeholders in the quest for a sustainable
development of oceans, coastal resources and, most notably support the development and
implementation of polices and initiatives under the European Green Deal (European Commission,
2019b). The Farm to Fork Strategy is a key component of the European Green Deal. The goal of the
strategy is to change the way the EU produces and consumes, without compromising the safety,
quality and affordability of healthy food, while being produced with minimum impact on nature.
Oceans and freshwater resources are key to food production and consumption in Europe and EU’s
Farm to Fork Strategy sets ambitious targets to increase seafood consumption and to make seafood
production ecologically sustainable and a source of low-carbon food. The Common Fisheries Policy
will remain a key tool to support these efforts while ensuring a decent living for fishers and their
families. Around 30% of the overall Maritime Fisheries Fund budget is set to contribute to climate

action.

Another key action from the EU Green Deal is the EU Biodiversity strategy for 2030, aiming at putting
Europe’s biodiversity on the path to recovery by 2030, for the benefit of people, climate and the
planet. The new EU-wide Biodiversity Strategy will establish protected areas for at least 30% of sea in
Europe. It will also restore the good environmental status of marine ecosystems (European
Commission 2020f). Future measures will be introduced to limit the use of fishing gear most harmful
to biodiversity, including to the seabed. It will also look at how to reconcile the use of bottom-

contacting fishing gear with biodiversity goals.

The Standing Committee on Agricultural Research (SCAR) plays an important role in coupling
research and innovation and in removing barriers to innovation, and aims to make it easier for public-
public and public-private sectors to work together in delivering innovation that tackles the challenges

faced in the bioeconomy area. SCAR-FISH, on fisheries and aquaculture research, reviews current
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programmes, coordinates data collection and facilitates discussions on longer-term themes like

innovation and governance (Standing Committee on Agriculture Research, 2020).

The coordination, alignment and leveraging of European and national policies and efforts is essential
for tackling the challenges associated with safe and sustainable aquatic food systems. There are
multiple EU policy frameworks that already support the necessary transformation of food systems
related to oceans and freshwater resources. The EU Common Fisheries Policy was introduced in the
1970s, aimed at both managing and keeping European fish stocks sustainable. Recently, the EU has
developed the marine strategy framework directive (MSFD), which was adopted in 2008 with the
ambition to achieve a good environmental status (GES) in European seas, especially with sustainability
in mind. Effective fisheries management has been found to be instrumental in improving fish stock
status around the world (Hilborn et al., 2020). The EU Sustainable Fisheries Partnership Agreements
(SFPA) highlight the need for a transparent, coherent and mutually beneficial tool to enhance fisheries
governance for sustainable exploitation, fish supply and development of the fisheries sector. SFPAs
establishes minimum standards for sustainable resource management by stating, among other things,
fishing opportunities, fishing access of vessels, electronic catch reporting system (ERS), observers,
vessel monitoring system (VMS) and control and enforcement. Scientific management and social
empowerment with a focus on environmental sustainability, local growth, human rights and shared
accountability is essential especially in Europe, where The state of world fisheries and aquaculture
2020 (FAO 2020, figure 20) show that the Mediterranean and Black Seas have the fish stock that is the
least biologically sustainable in the world, with less than 40% of the stocks fished at sustainable levels.
Integrated ocean management (IOM) is suggested as the key overarching approach for achieving a

sustainable ocean economy (Winther et al. 2020) and harvesting fish stocks at sustainable levels.

In Europe, the marine environment and its ecosystems are subject to multiple pressures and impacts
from human activities, such as fishing, lllegal, Unreported and Unregulated (IUU) fishing, seabed
disturbance, pollution and global warming. As a response, the EU designed the Marine Strategy
Framework Directive (MSFD) as a holistic policy to protect the marine environment of the seas around
Europe while enabling the sustainable use of marine goods and services (European Commission 2008).
However, the MSFD is not meant to regulate specific activities and needs to be complemented by

more specific legislation when the current national, regional or EU legal framework has gaps.

Fishery management includes the fight against lllegal, Unreported and Unregulated (IUU) fishing, and
is an important aspect of increasing the sustainability of European food production. IUU fishing
depletes fish stocks, destroys marine habitats, distorts competition and weakens coastal
communities. The EU Regulation to prevent, deter and eliminate illegal, unreported and unregulated

fit4food2030.eu - #FOOD2030EU

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No774088

72


http://www.fit4food2030.eu/

P s

o
fishing (IUU) entered into force on 1 January 2010 (European Commission, 2010). Only marine
fisheries products validated as legal by the competent flag state or exporting state can be imported
to or exported from the EU. There is an IUU vessel list, based on IUU vessels identified by Regional
Fisheries Management Organisations. EU operators who fish illegally anywhere in the world, under
any flag, face substantial. In May 2019 the European Commission launched CATCH, an IT-system that
aims to digitalise the currently paper-based EU catch certification scheme to improve efficiency and
transparency (European Commission, 2019). The use of IT-systems in connection with governance is

important to ensure lasting change and improvement.

In the EU, the new R&I Horizon Europe Framework Programme will run from 2021 until 2027, with
an expected total budget of around €75.9 billion. Food and nutrition security is a targeted area
through multiple proposed partnerships to be established from 2022-2023. The proposed European
Partnership on Safe and Sustainable Food Systems will provide an overarching platform and process
to underpin the needed transition to sustainable food systems, provide solutions to the Farm to Fork
strategy by connecting national, regional and European research and innovation programmes and
food systems actors, to deliver co-benefits for nutrition, climate, circularity and communities and food
from the oceans and freshwater resources must be a part of this work (EIT Food, 2020). In this multi-

actor framework, the blue aspects of food systems need to be an integral part.

In addition to partnerships, five mission areas have been identified, and each mission will be provided
with a dedicated mission board, and assembly, and budget to achieve its clear targets. Two of the five
mission areas underline the importance both of oceans and freshwater resources (Mission area:
Healthy oceans, seas, coastal and inland waters) and food production (Mission area: Soil health and
food). The report ‘Regenerating our ocean and waters by 2030’ (European Commission, 2020f)
suggests these targets to be chieved by 2030 with the contribution of Horizon Europe missions: 1)
cleaning marine and fresh waters, 2) restoring degraded ecosystems and habitats and 3)
decarbonising the blue economy in order to sustainably harness the essential goods and services they
provide (European Commission, 2020g). The targets will be highly relevant to food production in

oceans and freshwater, both to supply a sustainable "template" and to manage the industries.

Alignment with international frameworks

On a global scale, 5 of the 17 UN Sustainable Development Goals have a direct relation with food from

the oceans and from freshwater resources.

SDG 2: Zero hunger. Oceans, inland fisheries and aquaculture bear the highest potential to serve the

world’s growing population by providing highly nutritious and safe food with a low ecological impact.
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SDG 8: Economic growth. This goal aims at promoting sustained, inclusive and sustainable economic
growth, full and productive employment and decent work for all. It is estimated that worldwide, 40
million jobs are linked fisheries — half of them are linked to aquaculture. SDG 12: Responsible
consumption and production. This goal aims at ensuring sustainable consumption and production
patterns, including sustainable management and efficient use of natural resources (e.g. allow fish
stock to replenish), reduce waste generation through prevention, reduction, recycling and reuse
(including reducing by-catch and reducing fish biomass waste). SDG 13: Climate change. The oceans
play an important role in mitigating climate change. The microscopic organisms present in the oceans
act as primary producers of roughly half the earth’s carbon and 70% of our atmospheric oxygen. The
oceans also play an important role in absorbing carbon emissions. For instance, photosynthetic
phytoplankton reduces the amount of atmospheric carbon by sequestrating carbon CO; to build their
shells. Haptophyte algae remove half of the CO, that results from the burning of fossil fuels and
produces secondary compounds that aid in light scattering and cooling. SDG 14: Life below water.
This goal aims to conserve and sustainably use the oceans, seas and marine resources for sustainable
development. It requires the protection of aquatic ecosystems by preventing overfishing, reducing
marine pollution, addressing ocean acidification, and conserving marine and coastal areas. The World
Trade Organisation is working to prohibit certain forms of fisheries subsidies which contribute to
overstocking and overfishing. The goal also prioritizes the ocean’s impact on human lives, with targets
to increase economic benefits to small island developing States and least developed countries from
the sustainable use of marine resources, and to provide access for small-scale fishers to marine

resources and markets.

The Food and Agriculture Organisation of the United Nations (FAO) members adopted the Code of
Conduct for Responsible Fisheries (CCRF) in 1995. This sets international standards of behaviour for
responsible practices to ensure the effective conservation, management and development of living
aquatic resources, with due respect for the ecosystem and biodiversity (FAO 1995). As commitment
to the guidelines established by the Code is on a voluntary basis, these standards may be
implemented, as appropriate, at the national, regional and sub-regional levels. However, the non-
binding nature of the agreement could be considered as a shortcoming in the establishment of a solid

set of enforceable rules. The overarching goal is the achievement of long-term sustainable outcomes.

In 2013, FAO launched the Blue Growth Initiative (BGI), which builds on the CCRF and focuses on
fisheries, aquaculture, ecosystem services, trade and social protection (FAO 2018b). It advocates ways
to balance economic growth, social development, food security, and sustainable use of aquatic living

resources. The aim is to safeguard food security from wild fish stocks; as well as exploring alternative
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sources of food security such as aquaculture. The BGI explores ways for economic diversification in
the fisheries and aquaculture sectors, particularly through synergies with growing sectors, such as
tourism. Moreover, BGI increases system and energy efficiencies while adding value along the

fisheries and aquaculture value chains.
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CLIMEFISH

ClimeFish

ClimeFish was an EU-funded
(Horizon 2020) project (2016 -
2020). The overall goal of
ClimeFish was to help ensure that
the increase in  seafood
production comes in areas and
for species where there is a
potential for sustainable growth,
given the expected
developments in climate.
ClimeFish thus contributed to
establishing fisheries and
aquaculture management plans
that include climate adaptation
measures, in co-creation with the
operators and other
stakeholders.

For more information:

CLIMEFISH
New governance models

Assessment of added value

ClimeFish investigated the effects of climate change on
fisheries and aquaculture at European and regional scale.
The project team developed novel forecasting models to
simulate and analyse changes in distribution and production
in the fisheries and aquaculture sectors, and identify risks
and opportunities based on analysis of market and non-
market costs and benefits of affected ecosystem services and
proposed potential mitigation strategies. In co-creation with
stakeholders, ClimeFish developed case-specific Climate
Adaptation Plans (CAPs) that mitigate risks and utilize
opportunities associated with anticipated effects of climate
change on aquatic production. In addition, ClimeFish
developed guidelines, good practice recommendations and a
voluntary European standard outlining how to develop CAPs.
Importantly, together with multiple stakeholders, the project
developed the ClimeFish Decision Support Framework (DSF)
that contains the ClimeFish Decision Support System (DSS)
and other decision support resources, such as models,
datasets, sample runs and guidelines.

Assessment of challenges

ClimeFish explored how the most important and the less
resilient exploited European fish stocks and the most
productive established aquaculture species respond to the
different climate scenarios. The project results are based on
15 case studies across 3 production sectors: marine fisheries,
freshwater lakes and ponds and marine aquaculture. The
outcomes of the projects need to be scaled up across Europe
and across different species. To ensure scalability, a multi
stakeholder (all actors in food system) partnership must be
put in place.

Prospects for future development

ClimeFish scientists and stakeholders now have the means to
promote climate action for industry and policy makers. The
project has expanded its impact beyond Europe through
cooperation with FAOQ, training in Vietnam and Chile, and the
2020 International Forum. Some of their exploitable
outcomes