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Abstract:

Food production, processing and distribution — as components of food systems — represent critical sectors
playing a key role in maintaining socio-economic functions and activities at all levels. Worldwide, the three classic
sides of the food security concept - availability; access and stability — are intrinsically related to arising crises in
different contexts, and their fulfilling appears as a result of adequate national and international policies and
sustainability practices. Food systems’ capabilities in front of crises rely on various ways and alternatives to strengthen
their resilience, mostly locally, by balancing the response to urgent situations with long-term strategies which allow a
sustainable growth.

The purpose of this paper is to provide an image of food systems resilience concept and its current relevance,
exploring linkages between resilience, food security and sustainability. As flexibility and adaptability in the context of
various crises (such as Covid-19 pandemic, military conflicts, food prices crisis) is imperative, food systems
transformation is prerequisite towards a superior level of resilience. Thus, the paper underlines the importance of
building resilient food systems with the participation of all important stakeholders, which need a common approach
and understanding on the most appropriate ways to sustainably respond to actual challenges, even if their interests,
authority and capabilities may differ.
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1. RESILIENT FOOD SYSTEMS — GENERAL HIGHLIGHTS

Today, food systems worldwide are being challenged by various threats and risks which
increase their vulnerability to the extent that in order to ensure continuous access to sufficient and
safe food for the population, there is a strong need to develop new approaches that allow for
adequate withstanding and recovering from crises. In this context, the concept of “resilience* was
adapted and associated with food systems’ strength to endure and overcome interacting shocks and
stressors with both short- and long-term consequences which jeopardize their functioning and
efficacy.

General economic literature associates sustainability with the capability of current
generations to meet their needs without compromising the same ability for future generations
(Tendall et al., 2015), within a context of maintaining ecological balance and preserving natural
resources.

Obviously, resilience — regarded as the capacity to prepare for threats and quickly recover
from and adapt to various difficulties — is a very suitable term to apply to food systems in order to
suggest their aptitude to deal with toughness of specific events.

If we consider the two complementary concepts - resilience and sustainability — they cannot be
strictly delimited from one another (Grubinger, 2012) as they involve different time horizons (short-
terms response to negative events versus long term holistic solutions). To better understand both
concepts - which are increasingly used in the past years - they should be linked and analysed, — both
conceptually and in a practical manner - in the context of their relationship, which could deliver
better results in terms of food security through optimal interventions design and implementation.

A continuously rising of food demand and shifting diets add to various types of stress which are
hindering the goal of ensuring acceptable, safe and nutritious diet for all in a sustainable manner
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(Kougioumoutzi, 2017; FAO et al., 2018; Elechi et al. (2022). On the other hand, different diet
types have a different nutritional and environmental impact (Cambeses-Franco et al., 2022).

Global food systems tend to become increasingly unstable in face of multiple crisis —
therefore lose their resilience in the context of growing global population, climate change, rising
pressure on limited resources, socio-economic, environmental and market fluctuations and
emerging diseases (Suweis et al., 2015; Kougioumoutzi, 2017) — all of that jeopardizing food
security at all levels.

2. APPROACHES ON FOOD SYSTEMS RESILIENCE CONCEPT

Building on different ideas as to how to define specific terms, resilience — initially used in
ecology and engineering - is, from a general perspective, related to the coping ability in case of
exposure to shocks/stressors/adverse states/severe events and to the recovery capacity under given
conditions. Applied to food systems (Hoddinott, 2023), the resulting notion reflects the food system
capacity to provide food in a sustainable manner, under problematic circumstances.

According to FAO (2023), resilience was defined as "the ability to prevent disasters and
crises as well as to anticipate, absorb, accommodate or recover from them in a timely, efficient and
sustainable manner. This includes protecting, restoring and improving livelihoods systems in the
face of threats that impact agriculture, nutrition, food security and food safety."”

Similarly, food system's resilience (also known as food supply chain resilience) was
described as its ability to respond and adapt to disruptions, while maintaining its structure and
function (Pingali et al. 2005, Schipanski et al. 2016; Stone and Rahimifard (2018), but also as its
“ability to maintain a desired state of food security when exposed to stresses and shocks” (GFS,
2018).

Resilience of food system should be regarded as a multi-dimensional concept which needs
to be specifically framed by raising four questions (Zurek et al., 2022): “Resilience of what?
Resilience to what? Resilience from whose perspective? Resilience for how long?”

A special characteristic of resilient food systems is their “buffering” capacity, which allows
them to withstand disturbances by adapting and recovering in the face of change (Schipanski et
al., 2016).

In the attempt of developing a procedure to quantify resilience of food supply chains
towards food safety shocks, Mu et al. (2021) showed that building resilience is a more
comprehensive approach than conventional food risk management (focused on enhancing
robustness); three dimensions of resilience factors (time, degree of food safety shocks impacts and
degree of recovery) were identified, which are useful for making better decisions on which
resilience strategy is more appropriate to apply in order to both improve resilience and food safety.
In 2020, during the Food Forum of National Academies of Sciences, Engineering, and Medicine in
the United States (US) it was also underlined that resilience, together with robustness and
efficiency is an important element of a food system and that a sustainable but equitable food system
should solve inherent trade-offs between different interests and scopes.

The holistic approach of resilience has been proposed by many researchers due to the
complexity of all food system dimensions and resulting interdependencies at multiple scales
(Tendall et al., 2015). When put in connection to sustainability, resilience obvious forms a vital
component for enabling food systems functioning despite disturbances, with emphasis on the time
dimension.

Aiming to provide a context for generalizations regarding the global food system resilience,
Seekell et al. (2017) developed an indicator-based framework taking into account three dimensions
of resilience: socio-economic access to food; biophysical capacity to increase food production, and
the magnitude/diversity of current domestic food production. Their study revealed that the global
food system complexity leads to heterogeneity between nations in different dimensions’
quantification.
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In the last years, assessing food systems in terms of resilience thinking with focus on persistence
and adaptive capacity has been considered an adequate approach (Hedberg, 2021; Coble, 2019),
given the diversity of agri-food system challenges.

3. DRIVERS AND CHALLENGES FOR FOOD SYSTEMS RESILIENCE

Stone and Rahimifard (2018) studied multiple definitions for agri-food supply chains
resilience and noticed that, in the literature on the subject, readiness, response and recovery are the
main key resilience enablers, to which adaptive definitions added a fourth — the dynamic capacity to
“adapt” after disruptions.

Emphasizing the same idea, d’Errico et al. (2021) consider that, in terms of household
resilience, adaptive capacity is an essential factor, while access to assets (agricultural tools, land,
and livestock) is a critical driver of resilience and, as a consequence, adequate strategies should not
only mitigate resilience capacity, but offer solutions (based on context specificity) to long-term
consequences of shocks.

Piters et al. (2022) identified four key properties of building resilient food systems: ensuring
agency, creating buffers, increasing connectivity, and enhancing diversity in the food system — from
which solutions and intervention can be derived, paying special attention to trade-offs.

According to Hoddinott (2023), several factors contributing to food system resilience, which are
insufficiently measured or taken into account, include market structure in the processing sector,
market integration, market diversification, openness to trade.

Zurek et al. (2022) suggest that enhancing food systems resilience requires stakeholders to
adapt their activities based on relevant drivers by three approaches (the three “Rs”), also
established as such by the Global Food Security (GFS, 2018):

Robustness: food systems actors ability to resist disruptions by activities adaptation;

Recovery - food systems actors ability to return to normality after disruptions;

Reorientation — changing expectations by accepting alternative outcomes, before and after
disruption (which implies trade-offs and negotiations among food system actors).

Similarly, according to Tendall et al. (2015), there are four components which participate to
a food system's resilience: robustness (how well is the system able to face arising disturbances);
redundancy (the degree of avoiding food insecurity by shock absorption using alternatives);
flexibility and rapidity of recovery; resourcefulness and adaptability (the extent of recovery). From
their linkage, the necessary action cycle for the food system resilience is resulting (Fig. 1).
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Figure no. 1. The food system resilience action cycle
Source: Tendall et al. (2015).
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Another relevant process that should be linked to resilience is food waste, given its impact
on ecosystems, while the two may come into tensions and conflicts as extra food supply aggravates
the food wastage issue even if it provides resilience through redundancy (Bajzelj et al., 2020;
Stancu, 2022).

Besides Covid-19 pandemic, climate change is another relevant challenge affecting food
security in many ways - in terms of food production quantity, water scarcity, nutrient content, food
borne disease (Nordhagen, 2022) — all of them having a negative impact upon quality and safety of
food and diets, firstly putting at risk vulnerable consumers. After analysing environmental
variability in relation to food supply chain resilience, Davis et al. (2021) showed that fluctuations
and adverse events affecting all stages of food systems can take various forms and therefore there is
a need to protect stability of all steps — from local producers to global scale, since integration and
globalization increases the probability of novel risks propagation

Consumer eating patterns are another key factor of food security and consequently of
resilience, and studies show that current patterns worldwide have a negative impact on multiple
levels of the food supply chain, therefore there is a need of adjusting food consumption behaviours,
besides actions on the supply side (Stancu, 2016; Guyomard et al., 2012).

Indeed, consumers worldwide acknowledge more and more the impact of their food
consumption on the environment and especially young consumers (both the Millennial and
Generation Z) are likely to adjust their consumption and waste patterns and choices in order to
support ‘environmentally friendly’ foods and sustainability in general (Chr. Hansen Holding A/S,
2023).

According to Kumar et al. (2018), changes in food consumption patterns (including
introducing new crop types in the system) can be used as a key-indicator of subsequent outcomes
and as a starting point in designing necessary strategies.

4. INITIATIVES ON FOOD SYSTEMS RESILIENCE
4.1. EMERGENCY RESPONSE OR LONG-TERM STRATEGIES?

In the globalization context, food systems resilience should involve multiple dimensions and
reference scales and interactions: local, global, and cross-scale and consider both short-term and
longer-term responses and contributing factors (Seekell et al. 2017). While local challenges require
rapid disaster response, focus at global scale is moving away from food security dimensions
towards economic consequences and their propagation.

Pingali et al. (2005) underlined that addressing acute and recurrent crises is a complex
process whereas each crisis should be analysed in the dynamic context of resilience based on
principles such as enhancing diversity; developing support networks; local knowledge, adaptation
and reorganisation.

For managing crises and rebuilding resilience, FAO has proposed a framework based on a
Twin Track Approach, almost two decades ago, aiming to combine short-term interventions and
long term strategies for sustainable growth. The necessity of combining both short- and long-term
interventions is found in numerous studies, reinforcing the idea that strategies for building resilient
food systems should be based on tracking and measuring resilience.

A study on resilience policies in their connection to food security highlighted that long-term
resilience building through anticipatory, sustainable interventions and development assistance is
generally surpassed by measures for addressing immediate, short —term needs and humanitarian aid
(Parera and Hugh, 2023). Thus, emergency response to specific situations cannot replace flexible
and robust resilience strategies based on adaptation.

Moreover, as food insecurity is accompanied by malnutrition, Spiker et al. (2020) show that
sustainable food systems can be designed only by the intersection of multiple domains including
nutrition and health, and professionals in the field of diet and nutrition should actively and directly
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participate with their skills in solving nutritional manifestations of current unsustainable food
systems.

4.2. COVID-19 AND RESILIENCE

Besides other consequences on humanity, COVID-19 pandemic directly affected food
security as an essential aspect of food systems, leading to food shortages, price increase and panic
buying (Boyaci-Giinduz et al., 2021) — showing that current food systems are vulnerable. COVID-
19 pandemic ripple effect revealed that extreme global events can lead to events propagating
towards multiple points, impacting different dimensions of food security (food availability,
logistics, access and intake) (Davi et al., 2021; Mu et al., 2021; Sperling et al., 2022). Furthermore,
disruptions throughout the food supply chain have the potential to generate increased food waste,
which demonstrates that low resilience can result in food wastage (Bajzelj et al., 2020).

Clearly, Covid-19 global epidemic affected the stability of food production and exposed the
vulnerabilities of the supply chain (Fan et al., 2021), but may be regarded as a trigger for necessary
fundamental shifts of the global food and agriculture system. The long-term implications of the
pandemic were identified as follows (Table 1):

Table no. 1. Mapping the long-term impact of Covid-19 pandemic on food security: a
conceptual overview

Stage Long term impact (more than 1 year)
Build-up on weed seed banks in soils
Primary production Long-term weakening of agricultural systems

Disappearance of low-tech farms

Unreliable, less efficient supply chains

Loss of food system livelihoods threatens food system stability
Stability of production | and resilience

Ongoing uncertainty constraints long-term investment in the
food and agriculture sector

Physical access to food | Durable weakening of collective physical infrastructures

Loss of livelihoods and people’s access to food leading to

Economic access to massive increase in hunger
food Political instability

Food riots

Shifts in diets to less nutritious foods impacts health and
Diets livelihood prospects

Long-term conseguences of poor diets on vulnerable consumers
Global effects on Diminished attention to climate and biodiversity threatens food
sustainability sustainability

Source: author’s adaptation from FAO (2020); Savary et al. (2020); Webb et al. (2021).

During COVID-19, FAO has been closely monitoring local food system status and practices
and measures adopted worldwide. In order to gather relevant data for improving local food systems
resilience and strengthen relevant policies and programmes, in April-May 2020 FAO conducted a
global survey eliciting 860 responses from cities (from which 56% came form local government
representatives).

The survey — aimed at mapping local responses to the pandemic — revealed a series of
relevant aspects regarding the manifestation, impact and consequences of the pandemic in relation
to food security and resilience (FAO, 2020):

most of the countries (60 % of total respondents) faced temporary shortages in staple foods;
disruptions to traditional distribution channels resulting from shutdown of public food services
seriously affected food supply;

33


https://www.sciencedirect.com/topics/social-sciences/supply-chain-management

THE USV ANNALS OF ECONOMICS AND PUBLIC ADMINISTRATION VOLUME 23, ISSUE 2(38), 2023

local food accessibility was highly impacted by the restrictions in the use of public transport
(66 % of total respondents) and on the selling of food in public spaces (68.3% of total respondents);
country’s income level was positively correlated to panic buying and excessive stockpiling (71.3 %
for cities of high-income countries vs. 43.1 % for cities in low-income countries);

villages (< 5000 inhabitants) and small towns (5 000-25 000 inhabitants) were less affected
by the restriction measures than cities (> 500 000 inhabitants), most probably due to longer food
supply chains of the latter;

38 % of the responding cities indicated that facilitation of direct purchases from local
producers can be considered as a key measure to minimize the pandemic impact;
restrictive measures on human mobility led to a shortage of labor in local agriculture and food-
related activities, negatively affecting local food production (40 % of respondents);

mechanisms for monitoring food markets were established in 50.9 % of the responding
cities, in connection to national governments initiatives;

The results of the survey highlight the importance of strengthening urban—rural connections
in order to better respond to crises and of shortening food supply chains as a measure to improve
long-term food security, and thus resilience and sustainability.

Global interdependencies and integrations created a context of fragility in this crisis, but the
situation itself, together with the recovery process may be considered a key-lever and an
opportunity for a necessary transformation towards and resilience, equity and sustainability.
Exposing pre-existing issues and creating major disruptions in food systems all over the world, the
pandemic has also revealed remarkable resilience of certain communities (Ellen Mcarthur
Foundation, 2023) and suggested that shifting to circular economy would create resilient systems
with multiple benefits for all actors and good impact in terms of sustainability.

As a consequence, building resilience so as to better respond to similar extreme events
requires transformation of food sector through sustainable plans and strategies.

4.3. ARE LOCAL APPROACHES THE KEY TO BETTER RESILIENCE? THE
ROLE OF SMALL FARMERS AND ORGANIC FOOD PRODUCTION

From the resilience thinking perspective, conventional food system lacks stability as food
production is not connected to the local environment and to consumers; therefore, an alternative
approach is needed to link people to the ecosystem and consequently to food as a fundamental
principle of resilience.

In the same regard, there are numerous studies showing that locally producing food helps
building community resilience (Coble, 2019; Fan et al., 2021) since it relies on uniform sharing of
community resources and on rightful use of the ecological environment.

As stated by the United Nations Industrial Development Organization (UNIDO, 2020),
encouraging local markets is the solution for reconnecting farmers to consumers, better market
access for smallholders, local development, higher food diversification and quality — therefore
rebalancing long and short food chains is part of the solution to increased food systems resilience.
Considering that short food supply chains involve economic, environmental and social aspects at
the same time, there is a mutual influence between their resilience and sustainability practices
(Michel-Villarreal, 2023).

Brunori et al. (2020) argued that necessary policies should recognize farmers (as particularly
small farmers) as active drivers of change and should include mission-oriented innovations based
on a dynamic context.

On the same idea, a farmer-centric food system based on regenerative agriculture could
enhance soil conservation, reduce harmful emissions, pesticide use and nutrient loss — thus
increasing resilience (National Academies of Sciences, Engineering, and Medicine, 2021).

Rural practices are considered to increase sustainability and resilience to shocks through
agricultural innovation, while organic farming brings numerous social, economic and
environmental advantages including enhancing food security (Marcu et al., 2022). A study
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exploring the potential of organic farming techniques for increasing resilience (Borron, 2006)
showed that creating sustainable systems requires strengthening of all specific areas (soil, water,
biodiversity, community knowledge and support), so that ecological principles be successfully put
into practice, mostly in developing countries.

4.4 REGIONAL APPROACHES

As a global leader, the United States (US) constantly evaluate disruptions across the globe
and acknowledge their impact on food security, stability and prosperity in general, both on domestic
and international level. Thus, the US play a relevant role in developing policies and programs based
on science, innovation and research helping to mitigate and adapt to global and local food systems
challenges (Parera and Hugh, 2023)

Aiming to reduce the environmental impact of its food system, European Union (EU) is
oriented towards competitive sustainability (Anghel et al., 2017; EIT Think Tank, 2023), which
means both ensuring food security and enhancing resilience in the face of current and potential
challenges.

At the EU level, agriculture and food system are supported by the Common Agricultural

Policy, which aims to become global standard for sustainability (besides other dimensions: safety,
security of supply, nutrition and quality) (European Commission, 2023). Moreover, the sustainable
growth strategy has at its core the 2020 European Green Deal which implies a set of integrated
initiatives aiming to making the EU climate neutral by 2050, recognising the importance of healthy
food systems. In July 2023 the Commission adopted a package of measures for a sustainable use of
key natural resources (focusing on soil, plants and reducing waste), intended to strengthen the
resilience of European food and farming systems. The European Union set ambitious goals
involving the food system, aiming to acquire competitive sustainability all along the food supply
chain and to reduce environmental impact while ensuring food security despite risks and challenges.
Research on transforming energy systems to meet the objectives of the Paris Agreement and the
Green Deal (Neacsa et at., 2020) show that attaining the goals established by the EU should involve
all economies sectors, including those associated with the food supply chains.
European Institute of Innovation and Technology (EIT) supports EIT Food, an EU-funded
organisation leading a dynamic food innovation community (Elpick, 2020) focused on reducing
food waste along the food supply chain. EIT Food advocates the importance of technical innovation
(including big data, the Internet of Things, Artificial Intelligence and blockchain) in improving food
systems and pleads for various measures which support sustainable food consumption (EIT Food,
2020; EIT Think Tank, 2023):

Integrating biology advancements and diversifying protein sources (such as using insect-
based proteins in feed);

Developing algorithms and nutrition apps helping consumers to better tailor their choices;
Involving consumers in the process of building resilience.

In the United Kingdom (UK), the Global Food Security programme creates the framework
and support for the strategic approach to attaining sustainable food security (Kougioumoutzi, 2017),
while the Climate Change Committee (2023) is an advisory body regarding emissions adaptation in
the context of climate change.
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5. BUILDING RESILIENCE FOR FOOD SYSTEMS - DIRECTIONS AND
SOLUTIONS

Feeding 9 billion people by 2050 is certainly a difficult challenge in the context of multiple
pressures on the food systems worldwide, for the resolution of which building resilient supply
chains is a task that put organizations, researchers and consumers together to cooperate in finding
innovative and sustainable solutions (Sela, 2023).

Grubinger (2012) proposes three combined action levels to achieve the transition from
resilience to sustainability:

Adaptation — dealing with short-term issues;

Mitigation — anticipating future problems and finding mid-term solutions;

Transformation — identifying solutions and solving the causes of long term adverse
phenomena.

Schipanski et al. (2016) underline that usual approaches to deal with challenges do not
address their underlying causes and thus identify integrated strategies for reducing vulnerabilities
and enhancing food systems resilience:

Food security research and initiatives should integrate gender equity and social justice;

In crop production, ecological processes should be used instead of external inputs;

Regionalized food distribution networks and waste reduction should be encouraged,;

Agricultural production policies should be linked to human nutrition requirements.

For instance, regarding the Near East and North Africa, FAO regional initiatives are focused
towards four main directions in order to address food insecurity (Borron, 2006; FAO Regional
Office for Near East and North Africa, 2023) by addressing the causes of food and nutrition
insecurity:

Governance: FAO supports policies, regulations and programmes for food and nutrition
security;

Food security information system: FAO helps accurate decision by managing food security
related data;

Prevention and risk reduction: FAO assists countries to better deal with shocks by
identifying necessary measures;

Preparedness and response: FAO helps communities and governments to prevent and
recover from crisis.

Besides quantitative aspects of food security, the connection between food and health
circumscribes various areas including unhealthy food choices and food pollution/contamination
which requires specific health policy design (Pisacane et al., 2021) that contribute to food systems
transformation towards resilience by reuniting all dimensions of sustainability (economic,
environmental and social).

Addressing environmental variability challenges needs multiple strategies across the food
system — including sourcing and production diversification and strengthening internal feedbacks -
but the ability of identifying necessary specific interventions remains limited (Davis et al., 2021).

On the other hand, resolving challenges arising from long-term and sort-term linkages
between resilience and food waste require a combination of synergetic interventions as a result of
joined-up policy and food system thinking to overcome trade-offs; several targeted interventions
would imply (Bajzel;j et al., 2020):

Replacing food surplus (over-production) with food reserves (improving food storage);

Harmonizing complementary interventions to solve trade-offs (acknowledging that waste
reduction can actually improve resilience);

Identifying resilience measures that indirectly diminish food waste (increasing diversity,
using irrigation systems, alternating income opportunities);

Systemically approach food policies (choosing appropriate alternative under specific
circumstances).
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Science and innovation should play a central role in dealing with emerging risks from the agri-food
sector so that appropriate pathways be considered across entire food systems in order to identify and
manage synergies and trade-offs (Sperling et al., 2022). Little et al. (2023) proposed the term
sustainability-oriented innovation to underline the importance of science in achieving food security
based on a holistic mind-set which reunites co-creation, quality, diversity and shared values.

A vast majority of literature on the subject underlines the relevance of creating and
extending safety nets, social protections measures, financing instruments real time conditions
monitoring, early warning systems in order to diminish risk exposure and vulnerability of certain
social groups, both in national and international context (Sperling et al., 2020).

Solutions for building resilient food systems at different levels can only be based on a
joined-up interdisciplinary approach with the involvement of all actors of the food supply chain
(Zurek et al., 2022). Also, Menconi et al. (2022) highlight that achieving resilience is a complex
goal, requiring community-oriented solutions based on an integrated approach of food planning and
on specific measures involving technical, social and agricultural improvement.

Improving resilience of food systems requires correct understanding of interconnected key
processes and actors’ exposure to shocks and their propagation in order to find the most suitable
response to situations of environmental variability. In this regard, addressing all types of climate
change consequences based on reduction of greenhouse gas emissions, with emphasis on food
systems (responsible for about one third of it) is of major importance the more so as it would build
on supply chain resilience and efficacy.

Food systems shifting toward resilience and equity can be empowered firstly by
acknowledging the need for a systemic transformation so that the focus on efficiency can be
counterbalanced by the emphasis on equity and resilience — thus sustainability. This shift requires a
dynamic approach (Sperling et al., 2020) which recognizes the importance of governance agendas,
assistance, research and practices oriented towards rural areas, farms system and smallholders.

6. CONCLUSIONS

In the context of agri-food systems, resilience of national and global food systems is an
increasingly important and multidimensional topic which refers to the capability of addressing
social, ecological and economic challenges and disruptions at all levels, by combining efficiency
with equity and transparency for all actors involved.

The importance of building resilient food systems was strongly emphasised by crises in
recent years. Food system transformation towards higher levels of resilience needs direct
implication of reliable institutions as policy makers and inclusive governance based on a joint
conception on food system resilience (Piters et al., 2022).

Current food systems must transform to become more resilient and inclusive in order to
address the demands of the future and successfully face potential risks and crises. This complex and
multifaceted transformation depends on the sustainability of necessary transitions which should be
based on scientific approach, trust, communication and harmonization of stakeholders’ interests and
values.

Transition towards sustainability is obviously impacting all food security dimensions as well
as the stability and resilience of food systems (Borsellino et al., 2020).

Solutions for ensuring food systems resilience need to be tailored to specific local needs and
to be transposed at all involved scales to effective cope with disruptive events. Synergies and
potential trade-offs between different objectives and dimensions should be carefully addressed by
applying innovative technologies and adaptation strategies — all integrated in a combination of
research, policies and education.

To adequately address challenges, increase food supply capacity and food systems’ ability to
manage disruptions, resilience must be better understood and measured as a prerequisite for
ensuring food security and ultimately, as a key to a sustainable future.
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Future research directions regarding food systems resilience will have to consider the incorporation
of multiple aspects and insights of resilience, especially at local and household level, with emphasis
on the role of small farmers and innovative agricultural approaches, both at rural and urban scale.
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