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Abstract

Nowadays, there is a large consensus about the challenges our world is facing in different sectors, which
are amplified by the precarious state of the global ecosystem. Various food and nutrition related issues
are derived from changes in food production demand as a result of socio-economic, demographic and
ecological trends which correlate with economic prosperity. In the last years, the need for a turning point
in the way that food systems are functioning became obvious, as the world needs to rather be oriented
towards a more sustainable future in terms of inclusiveness, health and climate-resilience.

This paper aims to emphasize the urgent nature of the need for transformation of existing food systems at
all levels, underlining relevant implications and correlations, as this shifting remains the only solution to
reaching relevant goals regarding both global food security and sustainability.
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Sustainable Food Systems: Concepts and Dimensions - an Introduction

While the concept of “food system” goes back several decades (Béné et al., 2019a), it mostly
has drawn increasing global attention of policy makers as well as the scientific community in
recent years as a strong subject of interest. Different aspects should be taken into consideration
when considering the context of a food system: rapid population growth, urbanization, growing
wealth, changing consumption patterns and globalization as well as climate change and the
depletion of natural resources (FAO, 2018).

In terms of defining a food system, there is not a generally accepted definition, but many
organizations and scolars in the field of food sciences outlined common features of this concept
which encompasses a wide range of aspects in the context of the need to feed a growing
population number under multiple constraints. The global food systems could be regarded as a
complex set of interconnected processes starting from input supply, production, postharvest
storage, processing, distribution, marketing and retail, consumption and post-consumption, loss
and waste management — all of which having a significant impact on health and well-being,
cultural profile, governance, economics, and sustainability at all levels in the actual context.
According to FAO (2018), a broad range of actors and their resulting interconnected activities
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are together forming a food system: production, aggregation, processing, distribution,
consumption and disposal of food products, also including parts of the broader economic,
societal and natural environments they belong to. All these component parts form derivative
sub-systems which interact with other key systems (e.g., energy system, health system etc.). The
very complex nature of this network of interconnections means that any structural food system
change may originate from and also impact another component system.

An extended coverage of a food system comprises “all the elements (natural resources, people,
inputs, processes, infrastructures, institutions, produce, etc.) and activities related to the
production, processing, distribution, preparation and consumption of food, as well as the outputs
of these activities, including socio-economic and environmental outcomes” (HLPE, 2014;
UNSCN, 2021).

According to the Organization for Economic Co-operation and Development (OECD), the term

“food system” has a broad meaning since it refers to all the elements and activities related to

producing and consuming food, and their effects, including economic, health, and

environmental outcomes (OECD, 2021). A similar approach can be identified within the

International Fund for Agricultural Development (IFAD) short-version definition of a food

system, which is considered to include “all the aspects of feeding and nourishing people:

growing, harvesting, packaging, processing, transporting, marketing and consuming food”

(IFAD, 2021). Furthermore, IFAD specifies that a food system includes:

0 the interactions between people and the natural world;

O the inputs, institutions, infrastructure and services that support the functioning of all food
system aspects;

0 the role of diets and cultural practices in shaping outcomes.

For more than a decade, sustainability with all its connections and implications became a key-
point of global calls for shifting towards better patterns for the world functioning, and as a
consequence the idea of sustainable food systems began to be more and more heard and
advocated for. Oechen and Home (2017) underline that the multitude of drivers of anthropogenic
pressures on the global environment include the current form of industrial agriculture and its
current way of functioning jeopardize sustainability mainly due to its negative environmental
impact but also because it does not provide optimum nutrition to consumers.

According to FAO’s approach of defining a sustainable food system (SFS), such a system
should “deliver food security and nutrition for all in such a way that the economic, social and
environmental bases to generate food security and nutrition for future generations are not
compromised” (HLPE, 2014; FAO, 2018; UN, 2021). SFSs can be considered as a fundamental
prerequisite for ensuring food security and healthy diets of future generations (FAO and
INRAE, 2020).

Adopted in September 2015 during a historical global summit, United Nations’ Sustainable
Development Goals (SDGs) are entirely based on the sustainable agriculture and food systems
vision at all levels, which mean that significant reshaping needs to take place until 2030 in order
to ensure food and nutrition security for all. Since systemic challenges need to be addressed al
all levels - local, national, regional and global - realizing the SDGs related to food and nutrition
- especially SDG 2, i.e., “to end hunger, achieve food security and improved nutrition, and
promote sustainable agriculture” - cannot be possible, as the FAO and other global institutions
warned, unless new approaches are implemented (FAO and INRAE, 2020; IFAD, 2021; El
Bilali et al., 2021; UNSCN, 2021; (Loboguerrero et al., 2020; Khan et al., 2021). Consequently,
the global food system needs to be reimagined by addressing systemic challenges through a
combination of interconnected actions at all levels (UNECE, 2021).

Prefiguring this context, the United Nations has launched since 2012 The Zero Hunger
Challenge, based on a vision reflecting five elements from within the SDGs which can create
the conditions for building inclusive SFSs. United Nations member-states acknowledged that
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the 2030 Agenda for SDG involves “a comprehensive, integrated and universal transformation”
(UN, 2021) and its aspirations are closely linked to the objective of pursuing fundamental
change of food systems (von Braun et al., 2021).

Underlining the need for food systems transformation, which is considered as “critical” (Béné et
al., 2019b), IFAD (2021) also identifies the sustainability requirement, under its operational
definition, which is oriented towards environmental health and the needs of future generations.

Current Approaches of Sustainable Food Systems in the Global
Context. The need for Restructuring: Opportunities and Concerns

The need for food systems reshaping was already identified before the COVID-19 pandemic
(Kaiser et al., 2021) (due to both the hunger affecting a large part of world population and
environmental concerns), while the situation worsened in 2020, since nearly one in three people
in the world did not have access to adequate food IFAD (2021). Research on the impact of
COVID-19 pandemic has underlined the unprecedented stresses — shifts, difficulties, and
disruptions imposed on current food systems — and highlights the importance of strengthening
their resilience as a condition to effective recovery (OECD, 2021). On this matter, [UFoST also
advocates the idea of designing future food systems able to give comprehensive solutions during
crises such as the global pandemic (IUFoST, 2021).

According to Fanzo (2021) and Stancu (2021), the situations of food shortages resulting from
disruptions in supply chains during the pandemic raised the interest about possible viable
solutions reachable for a large number of consumers, such as shorter supply chains and
alternative retail infrastructures. In the same regard, Kaiser et al. (2021) show that the
mutisectoral crisis generated by the current global COVID-19 pandemic is also an opportunity
for re-designing food systems frameworks and priorities based on food ethics transdisciplinary
perspective.

Fan et al. (2021) explored economic perspectives and challenges of current food systems and

stated that their strengthening as a response and recovering from such a crisis should involve:

0 the expansion of social protection programs based on significant fiscal support and external
assistance;

O using innovative distribution methods;

O investment in graduation programs designed to eradicate poverty, with emphasis on
women's empowerment in the agri-food sector.

FAO underlines that, until now, the traditional approach was a production-focused one, tending
to increase the food supply in order to achieve food security, which led to neglecting other
relevant aspects and ignoring the associated risks. Recent developments in systems thinking
(FAO, 2018) - for instance value chain development approach - aims to consider value creation
in its entirety from all relevant stakeholders. Similarly, another solution - the market systems
approach — regards markets and its complex linkages as factors of impacting multiple value
chains. These types of approaches can be combined in order to overcome their limitations, while
results can be evaluated directly al local level.

SFSs development stands for the FAO solution to the need of transforming food systems, based
on a holistic approach of sustainability which takes into account all three dimensions
simultaneously (Fig. 1):
1. Economic dimension — food system activities should generate commercially/fiscally viable
activities and, as a consequence, specific benefits for all stakeholders (enterprises, workers,
governments, and consumers);
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2. Social dimension — equity needs to be a feature of economic value-added distribution and
should accompany the advancement of important socio-cultural outcomes (health,
nutrition, human and animal welfare);

3. Environmental dimension — the impact on the natural environment should be neutral or
positive, taking into consideration biodiversity, environmental health and resource waste.

Profits
Jobs/incomes
Tax revenues

Food supply

Inclusive
growth

Added value distribution .
(gender, youth, Eco-social Carbon footprint
indigenous people) progress Water footprint
Cultural traditions Water health / Soil health
Nutrition and health Animal and plant health
Workers rights and safety Food loss and waste
Animal welfare Biodiversity
Institutions Toxicity

Fig. 1. Sustainability in food systems
Source: FAO, 2018.

In this aggregated context, any step or measure has to be implemented taking into consideration
its impact on other components/dimensions of the SFS.

The OECD (2021) draws the attention on a triple challenge which world food systems are
facing, being currently far from meeting properly and even less so in a resilient manner:

0 ensuring food security and nutrition for a growing population;

0 supporting the livelihoods of millions of farmers and others in the food chain;

0 doing so in an environmentally sustainable way.

Von Braun et al. (2021) pursued an in-depth approach of terms used to designate SFSs
reformulation and identified distinct relevant notions i.e. evolution, transition, and
transformation, stating that most food systems need all three. As regards transformation, it is
considered as “a never-ending process in food systems”, while they are in a continuous state of
change and adaptation.

An essential underpinning for a sustainable transformation of SFSs should be health and
nutrition (Stancu, 2016; WHO, 2021) in view of delivering safe and nutritious food which pose
no threat to consumers. Besides food safety, food nutritional value and adequate consumption
patterns are also vital dimensions of a SFS.

As Camaréna (2020) stressed, designers of system innovations and transitions play a key role in
designing future SFSs. According to Matos and Lopes (2021), the transition towards a SFS is
associated with a wide range of relevant multiple and transdisciplinary topics which need to be
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considered; aside from related concepts such as resilience and robustness, quantifying
sustainability contributes to a complex understanding of what should be done in terms of
designing and policies implementing.

The issue of measuring food system sustainability and the consequent trade-offs are also
challenging for researchers and analysts (Sokil, Zhuk, and Vasa, 2018). In this regard,
considering the multi-dimensional nature of the sustainability, Béné et al. (2019b) proposed an
aggregate sustainability score based on 27 indicators organized into four dimensions:
environment, social, food security & nutrition and economic whose computation delivers a
global sustainability map covering 97 countries and 20 indicators.

In the same respect, according to the International Union of Food Science and Technology
(IUFoST), acknowledgement from government policy makers of the need to incorporate food
science and technology into education is a key-element for delivering resilient SFSs, as it
contributes to capacity building, research and development that impact every sector embedded
in a food system (IUFoST, 2021).

Regarding the sustainability perspective, Béné et al. (2019a) even argue that, although widely

used, the concept of sustainability, remains poorly understood and applied and outline key-

challenges summarized in the following three issues:

1. there is a need to better clarify what a SFS means, since some of its dimensions are
insufficiently approached;

2. there is a need to clearly acknowledge the relevance of local-specific nature of food
systems;

3. there is a need for better understanding the trade-offs and interactions of food system
sustainability.

Building Sustainable Food Systems: What Should be Done?

Achieving the goal of creating sustainable, resilient, and efficient food systems will only be
possible if all food systems actors (governments, the private sector, and civil society) act upon
all their components (Haller, 2016; Dragoi et al., 2018; Searchinger et al., 2018; Panait et al.,
2020; Djokoto, 2021; Pirtea et al., 2021; Raimi et al., 2021).

In order that food producers provide adequate food for all while ensuring their livelihoods —
thus also benefiting consumers, fundamental changes and enhancements need to take place
within institutions, infrastructure, regulations, investments and markets so that food activities
become more equitable and sustainable (IFAD, 2021). According to Kaiser et al. (2021), the
necessary dialogue aiming at restructuring post-pandemic food systems for a both sustainable
and ethical future should:

0 be grounded on foundational considerations of food ethics;
recognize values plurality of all stakeholders;
manage trade-offs affecting diverse stakeholders along the global food value chain;
be based on transdisciplinary science;
reflect local and regional conditions rather than global benchmarks;
be explicitly tied to people’s value-landscapes or value priorities.

On the occasion of 2021 World Food Day Ceremony organized by FAO in 2021, Klaus Schwab

outlined four ways to create healthier, more sustainable, more equitable and fairer food systems

(Schwab, 2021):

1. integrated multistakeholder response is essential in order to systemically address structural
risks;

2. solutions must include building scalable multistakeholder platforms al all levels;

3. economic, environmental, social and governance issues may act as levers of change for a
better understanding the “true value of food”;

O O0O0O0O0
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4. innovation is a critical factor for successful transformation of food systems.

After a synthesis of the large literature regarding reconfiguring food systems, Loboguerrero et
al. (2020) identified several approaches, based on different levers: changes in governance, use
of natural resources, pro-poor and inclusive structural reconfiguration, gender-based approaches
etc. Their perspective on required actions to reconfigure food systems considers that such an
agenda should encompass four directions (Loboguerrero et al., 2020): finding new trajectories,
dealing with the associated risks, limiting food systems environmental impact, and empowering
the enablers of change.

“Thinking holistically” seems to be the foremost approach endorsed by the majority of
organizations and researchers involved in finding solution to reconfigure actual food systems.
As FAO (2018) pointed it out, this would mean:
0 considering the food system in its totality, not confining it to single sectors or taking into
account all the elements, their relationships and related effects sub-systems;
O analyzing particular issues as a result of interconnected processes;
0 considering all relevant causal variables and impacts of the solutions;
0 addressing the limitations of traditional sectoral approaches to improving food security and
nutrition;
o0 facilitating multi-stakeholder collaboration and policy balanced coordination at all levels;
0 identifying opportunities to simultaneously accomplish multiple objectives while dealing
with inevitable trade-offs between key priorities of the food systems.

Considering the need to overcome trade-offs and build synergies between all aspects of food
sustainability, Ruben et al. (2021) propose five paradigm shifts towards food system
transformation which are based on the following elements: policy ambitions, production and
consumption goals, connectivity, food system performance and governance.

According to Fanzo (2021), both policymaking and individuals’ actions need to change in order
to generate better food systems. While current food policies do not provide a holistic framework
able to both ensure food/nutrition security and at the same time protect the environment, efforts
should concentrate on bringing those policies together in a synergistic strategy addressing the
entirety of a food system. Furthermore, several particular solutions were recommended to be
considered by governments (Fanzo, 2021):

O improving public health and sustainability within food systems by promoting agricultural

diversity;
0 increasing access to a wider array of more resilient seed and breed varieties;
0 supporting farmers’ and community-based organizations.

Khan et al. (2021) identified the critical basic factors for a sustainable food and agricultural
system as follows: fertile land, water, fertilizers, favorable climate conditions, and energy.

The food policy and research framework should move from agriculture-centered to a system
approach, which would generate the centarl outcome of long-term food and nutrition security
(Searchinger et al., 2018). Hebinck et al. (2021a) also acknowledge the need consolidated
research moving from sectoral to a more integrated perspective, proposing four gaps to be
addressed in the next decade.

1. Crossscale dynamics between coupled systems;

2. Social justice, equity and inclusion;

3. Sustainability transitions in low- and middle-income countries;

4. Cross-sectoral governance and system integration.

A particular approach which promotes using advanced technologies as instruments considers
(Camaréna, 2020) artificial intelligence could help in the design of SFS transitions as a part of
transdisciplinary solution, provided ethical questions are properly dealt with.
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In as study focused on food system outcomes, Stefanovic et al. (2020) analyze the results from
an extensive overview on the matter and summarize several leverage points for successfully
transforming food systems using a systemic approach:

0 strengthening rural-urban links;

stronger emphasis on smallholders and rural communities;

dietary shifts;

agroecology and city-region approaches;

inclusiveness of various stakeholders by returning to traditional knowledge and sustainable
practices.

O O0O0Oo

From the human health perspective, SFSs should deliver sustainable diets, allow for reducing
food waste by changing consumer behavior, and use innovations to minimize the environmental
impact of healthy food production (Lindgren et al., 2018). This could mean shifting towards
plant-based diets that have been produced sustainably. In this regard, according to Cusworth et
al. (2021) legumes can be considered as a solution for the creation of healthy SFSs due to their
agronomic, nutritional and environmental benefits.

Transition towards sustainability of food system mean reconstruction of multiple activities
which need complex skill sets top be accomplished in order to “act locally”. Initiatives to
support the necessary changes of local structures are also led by local and regional groups of
innovators who decided to grow, share, sell and consume more sustainable foods in their local
contexts (FAO and INRAE, 2020)

Campi et al. (2021) show that food specialization is particular issue in designing policies
seeking to achieve food security and sustainability, revealing that, in specific contexts, both
concentrating food production and coherent diversification could decrease the sustainability of
food systems. That is why the need to place sustainability in the center of all relevant policies
and initiatives led to considering that the most efficient approach needs to be tailored to local
contexts. In the same regard, a part of the solution, at least in certain areas, could be short food
supply chains, regarded as a particular viable alternative to globalized food supply chains within
food systems (Ene, 2021).

In the same respect, Oehen and Home (2017) stated that the current food system should take
into account that farmers, including small producers, are those who feed 80 percent of the world
population, and, as a consequence they should receive much stronger support than highly
diversified and vertically integrated international companies, which have more access to land
and investment. It is estimated that in 2030 there will be 700 million small-scale agricultural
producers but unfortunately such farmers are highly vulnerable and lack resilience to extreme
events (Loboguerrero et al., 2020).

As there is large variability in farming systems and farm types, re-framing food systems should
take into account beneficial solutions adapted to specific food actors. Loboguerrero et al. (2020)
identified four types of farmers which need targeted intervention in the context of future
sustainable food systems (Table 1).

Table 1. Main types of farmers need context specific interventions
Particular interventions

Types of farmers Estimated global number needed
Larger_-scale 70 million improving environmental
commercial farms goals

increasing their integration
into local markets, with some
Small-scale farms 320 million farmers accessing digital
information and making better
decisions
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Table 1 (cont.)
building assets and utilizing

Extensive farm 30 million safety nets to increase their
households productivity and enhance their
resilience

revitalizing rural economies /
Lower-endowment - providing economic

150 million Lo
small-scale farmers opportunities in urban and
peri-urban areas

Source: adapted from Loboguerrero et al. (2020).

At the same time, Fanzo (2021) states that strategies should be adapted to the level of food
system modernization, as follows:

0 for lower modernized food systems: logistic improvements to ensure food safety;

o0 for highly modernized food systems: innovative technologies.

Governments support for local food systems could imply improving market access through
different types of food producers’ hubs and networks as well as rethinking cities infrastructure
to encourage and serve farmers’ markets (mobile facilities, food centers etc.) (Fanzo, 2021).

Concluding Remarks

In the last decade, term “food system” as it is used in specific literature is meant to appoint all
components and activities which are frequently considered separately, hence the need of
“systems science” integration within scientific approaches of agri-food systems sustainability
(El Bilali et al., 2021). On the whole, the notion of food system encompasses the entire range of
actors and their intercorrelated value-adding activities (von Braun et al., 2021) which relate to
food at any extent, while adding the sustainability dimension refers to safeguarding all the
complex aspects of actual and future generations needs.

Unfortunately, virtually all assessments of current food systems which can be found in current
specific literature show that current food systems are not capable of enabling the world to reach
the Sustainable Development Goals by 2030. As multiple scientific evidence shows, achieving
SDG 2 by 2030 imposes holistic, integrated and coordinated solutions that address the global
food security and nutrition challenges, which could be successful if knowledge and expertise
from diverse disciplines and intellectual traditions are put in practice (El Bilali et al., 2021;
OECD, 2021).

Achieving transformational systemic changes implies defining an appropriate agenda for steps
to be taken by development practitioners and policymakers whereas better policies are urgently
needed to address the enormous challenges that food systems are facing today. Since many food
security and nutrition challenges are complex, they need integrated actions which transcend all
sectors and levels boundaries involving both public and private actors across multiple fronts
(FAO, 2018).

A sustainable and food-secure future can only be attained by drastic changes at local and
landscape levels and this urgently necessary reconfiguration should be based on a complex
network perspective but also needs to be tailored to the diversity of farmer types (Loboguerrero
et al.,, 2020). Also, Khan et al. (2021) showed that producing food sustainably implies an
integrated approach using instruments such as ecosystem services, human capital, and advanced
technologies.

As many organizations and researchers outlined in the vast literature on the subject, the
necessary coherence and coordination may result from identifying synergies and trade-offs
generated by all implied elements and actors starting from interdisciplinary and trans-sectorial
policy integration, including consumers involvement (Zaharia et al., 2021), comprehensive
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assessment frameworks (Hebinck et al., 2021b) , technological innovation (Herrero et al., 2020;
Fan et al., 2021; Khan et al., 2021) and societal dialogue (Herrero et al., 2020).

Building and developing SFSs is a key prerequisite for overcoming interrelated challenges the
world faces today in terms of climate charge, resources scarcity and health environmental
impact.

Further researches should continue to investigate the impact and potential contribution of all
food systems relevant actors — from governments to consumers - on multiple objectives of SFSs
at local level with emphasis on dealing with trade-offs and specific interactions.
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