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Middle-Income Countries

The food systems of Low- and Middle-Income Countries (LMICs)
are facing specific challenges in meeting the needs of both peo-
ple and the environment (GloPa, 2016, 2020). These challenges
include providing sufficient food and adequate diets to over 3
billion people, while addressing environmental issues such as
climate change, loss of biodiversity, and land degradation. Food
system drivers and shocks of the kind witnessed during the
COVID-19 pandemic exacerbate their vulnerability.

The UN Food Systems Summit (UNFSS) in 2021 confirmed the
global consensus that food systems need to change to be more
sustainable, inclusive, and resilient to accelerate progress to-
wards achieving the Sustainable Development Goals (United
Nations, 2023). Knowledge generated by food system analysis
support the identification for entry points for change and in the
analysis of trade-offs in the domain of food and nutrition secu-
rity in LMICs.

The Farm-to-Fork strategy of the European Commission com-
prehensively addresses the challenges of sustainable food sys-
tems (SFS) and recognises the inextricable links between
healthy people, healthy societies, and a healthy planet, within
and outside its geographical borders. Consequently, in the pro-
gramming for international cooperation with LMICs the Euro-
pean Union is striving to implement sustainable farming and
fisheries practices, reduce deforestation, enhance biodiversity,
and improve food security and nutrition outcomes to foster the
transition to SFS.

As the term food systems has become very popular and the
number of scientific publications referring to it is rapidly in-
creasing, this scientific brief aims to support policymakers by
giving a comprehensive overview of both the concept and of
ongoing discussions.

This scientific brief is structured into two parts. The first part
provides a definition and analytical framework of food systems.
The second part looks at food systems in LMICs, highlighting
some drivers and promising entry points for transforming the
food system towards the SDGs.

What are sustainable food systems?

Food systems represent a complex set of interactions of “...all
the elements (environment, people, inputs, processes, infra-
structures, institutions, etc.) and activities that relate to the
production, processing, distribution, preparation, and con-
sumption of food, and the output of these activities, including
socio-economic and environmental outcomes.” (HLPE, 2014).

Food systems are context-specific and range from traditional
systems involving few people and short supply chains to mod-
ern food systems, made up of a complex web of a large number
of actors and processes along the food chain (Gémez and Rick-
etts, 2013; HLPE, 2017b). When talking about it in general
terms, the plural form is used. The system boundaries and spa-
tial dimensions are important, as food systems can be looked at
on different levels, i.e. global, regional, national (von Braun et
al., 2021).

Food systems are dynamic. They are constantly adapting to
changing social and economic circumstances. The pace of these
changes has accelerated in the last 30 years with an increased
human population and increasing urbanisation. Despite being
dynamic, most of current food systems cannot respond to re-
cent shocks and stresses, such as the effect of climate change
and market chain disruption, while at the same time progress-
ing towards ending hunger and securing adequate nutrition for
all (HLPE, 2017a). Their dynamic character however remains a
pre-condition for the ability to change; a strength that needs to
be built upon to achieve food system transformation.

Sustainable food systems (SFS) refer to the long-term ability of
food systems to provide food security and nutrition today in
such a way that it does not compromise the environmental,
economic, and social bases that generate food security and nu-
trition for future generations (FAO, 2018). SFS support the
seven dimensions of food security: to ensure the i) availability
of sufficient food, ii) access for all people to food, iii) agency for
all people to make choices about what they eat, how it is pro-
duced and to engage in policy processes, iv) stability in the face
of shocks and crises, v) sustainability encompassing long-term
natural, social and economic regeneration, vi), an adequate diet
that guarantees nutrient uptake and utilisation, vii) the right to
food (HLPE, 2020).

A food system approach takes a holistic, big-picture view on a
specific subject, even if is not covering the whole food system.
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Food system analytical framework

Many frameworks aiming to structure and analyse food sys-
tems have been proposed in the last 15 years, each highlighting
certain aspects or properties of the food systems (Ericksen,
2008; GloPa, 2016, 2020; UNEP, 2016; European Commission,
2017; HLPE, 2017b, 2020; van Berkum, Dengerink and Ruben,
2018; Woodhill, Hasnain and Griffith, 2020; von Braun et al.,
2023).

The most common encompassing and widely accepted frame-
work is currently the framework of the High Level Panel of Ex-
perts (HLPE) of the Committee of World Food Security (CFS)
(HLPE, 2020).

The HLPE framework is composed of the core of the food sys-
tem:

*  Food supply chains which describes the production, storage
and trade, packaging, marketing and the distribution of
food,

e Consumer behaviour which drives the purchasing of food
on the market,

e Food environments which are in short the spaces where,
how and why food consumers purchase food. This also in-
cludes the institutional regimes that provide guidance (such
as standards) and governance framework that guide the
quality, safety and access of food (Brouwer, Mcdermott and
Ruben, 2020),

e Diets which are the sum of food and drinks typically eaten
by a specific group of people.

These core functions are influenced by:

Drivers that either secure the functioning of the system,
make the systems change over time or create shocks and
stresses (HLPE, 2017b; Béné et al., 2019, 2020; Dury et al.,
2019; GloPa, 2020; Zurek, 2021), they can either influence
parts of the food system (impact of climate change on pro-
duction) or all activities (e.g. economic and market drivers),
Other systems that are partially outside of the food systems
and influence the food systems and vice versa get influ-
enced; such as ecosystems, health systems, economic and
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governance systems (von Braun et al., 2021). In this respect,
non-food agricultural activities and incomes from outside
the food systems also need to be reflected. Depending on
the questions these can be very relevant.

The outcomes of SFS are:

e Food and nutrition security,

e Social equity and-economic outcomes, e.g. livelihoods, em-
ployment,

e Environmental outcomes, i.e. impacts on natural resources
and climate.

The framework acknowledges that trade-offs and synergies be-
tween the different outcomes exist, e.g. dilemmas arise be-
tween dietary transition and climate change, intensification of
production and environmental constraints (Brouwer, Mcder-
mott and Ruben, 2020). Policy makers require sound evidence:
on the functioning of the food system, on synergies and trade-
offs; on how policy proposals would affect stakeholders; citi-
zens’ values and preferences (OECD, 2021).

How to analyse Food systems

Policymakers require robust evidence not only to formulate
their policies but also to monitor, evaluate, and adjust
measures (van Berkum, Dengerink and Ruben, 2018; HLPE,
2020). The effect of the drivers, the relationship between the
components of the food chain, as well as the changes in out-
comes need to be analysed in their forward and backward ef-
fects and feedback loops.

Data-driven analysis can be applied to enhance efficiency, sus-
tainability, and detect new relationships and patterns within
the food system. Examples are analysis of value chains and food
markets, consumer behaviour analysis, traceability and food
safety. Available data is being analysed to uncover patterns,
trends, correlations, and other valuable information. It relies on
statistical methods, data visualization, and exploratory data
analysis.

Monitoring approaches track food system performance along
different dimensions and compare food system performance
in different countries. An examples of rigorous monitoring for
food systems outcomes is the Food systems Countdown Initia-
tive (Fanzo et al., 2020; Food Systems Countdown Initiative,
2023), and on hidden costs the True Cost Accounting Initiative
(FAO, 2023). Such monitoring can help align decision-makers
around key priorities, incentivize action, hold stakeholders ac-
countable, sustain commitment by demonstrating progress,
and enable course corrections.

Modelling of food systems takes note of the complex net-
works of drivers, the interaction of living organisms with each
other and their environment. These models rely on a wide
range of data and incorporate theories of how the world
works. Results must be interpreted considering the assump-
tions and scope, the uncertainties, the spatial and temporal
scale, and the purpose of the model, the accuracy and preci-
sion of underlying data (Peters and Thilmany, 2022).

Food Systems Dashboard

The dashboard provides a complete view of food systems by
bringing together data from multiple sources. Currently data is
available for 230 countries and territories. Additionally, sub-na-
tional data is needed for decision making.

https://www.foodsystemsdashboard.org
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Qualitative participatory approaches build on multi-stake-
holder learning approaches, joint learning and reflection
among actors in order to generate transformative agency of
the system, such as mapping exercises, scenario development
and foresight, decision support tools taking their values and
perspectives into account (Posthumus et al., 2020).

Rapid Food Systems Analysis for Development

The FAO and CIRAD, with the technical and financial support of
the EC, conducted Food System Analysis studies in over 50
countries. They examine four key outcomes: nutrition and
food security, economic well-being, territorial equity, and en-
vironmental protection using quantitative and qualitative
data. Food system actors were included in the analysis in the
full research process, contributing to i) framing the main re-
search question, ii) documenting food system performance,
risks and opportunities, iii) identifying the key sustainability is-
sues and the levers for change.

https://www.fao.org/support-to-investment/our-work/pro-

jects/fsa2021/en/

Analytical tools from value chain approaches can be used to
analyse the operations (logistics, processing) and market con-
nectivity, but need to take a broader view by taking social and
environmental systems into account. On the outcome level the
economic values are as important as health, nutrition, social,
and individual welfare. The food system perspective further en-
larges the classical value chain approach by recognizing the in-
terdependency of various food value chains on all levels (Hal-
berg and Westhoek, 2019; Alarcon et al., 2021).

Food system transformation

Food system transformation entails the changes of the struc-
ture and functioning that are necessary to make food systems
sustainable and provide healthy food for all. “This transfor-
mation will not happen unless there is widespread, multi-sec-
tor, multi-level action to change what food is eaten, how it is
produced, and its effects on the environment and health, while
providing healthy diets for the global population. Solutions to
the problems (...) will require hard work, political will, and
many resources.” (Willett et al., 2019).

Leverage points are: “places within a complex system where
small shifts in one thing can produce big changes in everything”
(Meadows, 1999). She distinguishes between a) different de-
grees of achievable change and b) the difficulty of using these
levers. The leverage points perspective postulates that trans-
formative change is unlikely if only shallow leverage points are
acted upon; but it also recognises that acting on deep leverage
points is difficult in practice, even if the benefits could be sub-
stantial (Abson et al., 2017; Fischer and Riechers, 2019).

Deeper leverage points have great
potential, but are under-researched
Many current interventions have ‘shallow’
leverage for systemic change
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Applied to food systems these are for example:

Material Energy/ water saving production processes
and increases in productivity

Processes | Standards, flexibility and connectivity

Design Policies that govern national resources, taxes
and regulations

Intent Norms and values consumer behaviour, green
economy

Forward-looking pathways need to address a ‘menu of
change’, taking into account multiple mechanisms of change.
Revealing their impacts of change can only be made visible
through comparison with a ‘business as usual’ pathway (Zurek,
2021). Food systems transformation from a social perspective
relies on dialogue, common understanding, and negotiations.
Transitioning food systems may have costs before the benefits
can be realised. Therefore, it is vital to identify, understand,
and manage their distribution and impacts effectively (Webb
etal., 2021).

National Pathways for Food System Transformation

126 countries conducted national multi-stakeholder dialogues
and provided national pathways on how they intend to engage
in changing their food systems. Most LMICs recognise the im-
portance of food system transformation. The UNFSS has de-
scribed objectives in the action tracks:

1. Ensuring access to safe and nutritious food for all (enabling
all people to be well-nourished and healthy);

2. Shifting to sustainable consumption patterns (promoting
the change of consumer behaviour, and reducing waste.);

3. Boosting nature-positive production at sufficient scale (act-
ing on climate change, reducing emissions, and increasing
carbon capture, regenerating and protecting critical ecosys-
tems and energy usage, without undermining health or nu-
tritious diets);

4. Advancing equitable livelihoods and value distribution (rais-
ing incomes, distributing risk, inclusion, creating jobs);

5. Building resilience to vulnerabilities, shocks and stresses
(ensuring the continued functionality in geographies sub-
ject to conflict, climatic and natural resource disasters).

https://www.unfoodsystemshub.org/member-state-dialogue/dia-
logues-and-pathways/en

Food systems in LMICs

The world is not on track to reach SDG 2 on Zero Hunger. De-
spite the progress made, the number of people facing food in-
security is on the rise again. In 2022, approximately 900 million
people were facing severe food insecurity globally (FAO et al.,
2023a). In the last three years inflation in consumer food prices
resulting from the economic impacts of the COVID-19 pandemic
and the counter-measures, as well as the disruption of the grain
exports from Ukraine due to the Russian’s war, has increased
the cost of a healthy diet and compromised its affordability.
70% of the population in lower-middle-income countries and
86% of the population in low-income countries can’t afford
healthy diets. (https://www.fao.org/faostat/en/#data/CAHD)

Additionally, many LMICs are now facing a "triple burden" of
malnutrition with a rapid upsurge in non-communicable dis-
ease risk factors such as obesity and overweight. (Webb et al.,
2020; FAO et al., 2023a). Taking diabetes as an example, ap-
proximately 80% of the 463 million adults living with diabetes
worldwide are in LMICs (GloPa, 2023).
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Drivers of food systems in LMIC

Food system drivers can be global or local, they can be outside of the food systems, or coming from within. They affect different or all
parts of the food system and need to be analysed context-specific. Drivers of LMICs food system? can have stabilising or transformative

effects (HLPE, 2017b; Béné et al., 2019, 2020; Dury et al., 2019; GloPa, 2020; Zurek, 2021):

Drivers can be stressors for the food systems, they can be stabilising or transforming

Climate change affects food production and food security due
to warming, changing precipitation patterns, and greater fre-
quency of some extreme events. For example, heat-related
events, such as droughts, have increased in the Mediterranean,
West Asia and much of Africa (IPCC, 2019). There is a pressing
need to adapt to the changing conditions for all components of
food systems (Mirzabaev et al., 2023).

Development of new technologies, and innovations is a major en-
gine for food system transformation. This includes production tech-
nologies (e.g. mechanisation, irrigation, plant breeding), production
systems, digital solutions and social innovations (HLPE, 2017b;
Béné, 2020; Hendriks et al., 2023). They need to be adapted to the
specific local context and the specific needs of the people. Mean-
ingful collaborations among researchers, societal stakeholders, and
policymakers are required (den Boer et al., 2021).

Biodiversity, freshwater, oceans, land, and soils: these ecosys-
tem services are the basis for food production, while agriculture
is the primary cause for their depletion and degradation (HLPE,
2014; IPCC, 2019; Tubiello et al., 2022). For example, Africa is
particularly vulnerable to land degradation and desertification
with around half of its land area affected (ELD Initiative & UNEP,
2015). Aridity is the main factor in the degradation of arable
land in subtropical regions and soil erosion rates are higher in
tropical countries (Pravalie et al., 2021).

Infrastructure that allows the access to urban centres and interna-
tional markets can benefit the income of food system actors, the
availability and the access to food. An extensive literature review
suggests that the availability of mobile phones improves coordina-
tion between producers and traders and hence reduces the price
dispersion (Foster et al., 2023). The study also shows that electrifi-
cation supports the process of structural transformation, and that
rural roads - particularly for Sub-Saharan Africa - reduce poverty
and contribute to household welfare.

Conflicts (state and non-state) are shocks and stresses for the
food system. Olsen et al. have shown by using multisource sat-
ellite images that cultivated croplands in South Sudan were re-
duced by 16% during the armed conflict from 2016 to 2018. The
abandoned croplands could have supported at least a quarter
of the population in the southern states (Olsen et al., 2021).
Conflict can also lead to high inflation, indebtedness, and the
deterioration of the macroeconomic conditions in many LMICs
and reduces the ability to invest in food systems (GloPa, 2023).

Social equity, women’s empowerment and education are seen as
drivers of change, as food and agriculture are also closely con-
nected to people’s values (Njuki et al., 2022). However, sociocul-
tural drivers create barriers that produce and enforce existing ine-
qualities and inforce inequity in food security and nutrition (HLPE,
2023). These sociocultural drivers intersect with all other drivers.

While inequalities in food security particularly affect populations in
Africa, South Asia and the Caribbean, inequalities in nutritional sta-
tus exist globally (HLPE, 2023).

Urbanisation plays a pivotal role in shaping food consumption
patterns. While some studies have found urban diets to be
more diverse and contain more nutrient-rich foods, urban life-
styles and urban food environments are most commonly be-
lieved to contribute to a transition towards unhealthy diets high
in saturated fats, added sugars, salt, and ultra-processed foods
(Ruel et al., 2020). Sub-Saharan Africa had the highest rate of
urbanisation in the world since the 1990s. Yet, while urbaniza-
tion often goes hand in hand with economic growth and struc-
tural transformation, this has not been the case for sub-Saharan
Africa. (FAO et al., 2023b).

Trade can have a positive impact on food systems and benefit con-
sumers as well as producers (Béné et al., 2020). For trade to drive
inclusive and sustainable growth of nutritious food production in
food deficit LMICs, policies and investments must focus on three
key priorities: 1) Diversifying production and markets to increase
resilience to external shocks; 2) Enhancing competitiveness and im-
proving market access for local farmers and small and medium en-
terprises (SMEs), and 3) Incorporating externalities in international
trade (van Berkum, 2021). However, trade can also pose threats to
food security by increasing dependency on food imports, leading to
indebtedness, making food supplies more vulnerable and threaten
the competitiveness of smallholder farmers (van Berkum, 2021).

Population growth is a prominent driver in many LMICs. The
latest projections by the United Nations suggest that the global
population could grow to around 9.7 billion in 2050 (United Na-
tions, 2022). More than half of the projected increase will be
concentrated in just eight countries: the Democratic Republic
of the Congo, Egypt, Ethiopia, India, Nigeria, Pakistan, the Phil-
ippines and Tanzania (United Nations, 2022). This population
growth means there will be a quantitative increase in food de-
mand and a need to create employment.

Research can help to design context-adapted pathways based on a
sound understanding of the food system, mainly for setting out ac-
tions suited to the particular economic, agricultural, social, and di-
etary preferences of the particular nation and considering the
trade-offs and co-benefits (Njuki et al., 2022). Transdisciplinary re-
search approaches can catalyse change, fostering meaningful col-
laborations among researchers, societal stakeholders, and policy-
makers and also empower stakeholders to enhance their situation
(Halberg and Westhoek, 2019; den Boer et al., 2021).

1 There are many drivers, this is not a comprehensive list. It also needs to be mentioned that drivers can have positive and negative effects.
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Entry points?
Increase sustainable food production for healthy diets

Agroecological and related nature-positive approaches are con-
sidered to be more transformative than other approaches tar-
geting sustainable agricultural production systems and the
achievement of global goals on sustainability and equity as a
whole (HLPE, 2019). The use of agroecological principles and
practices that work with natural processes is also seen as an ef-
fective strategy for adapting to and reducing climate risks and
enhancing agroecosystem resilience (IPCC, 2019). The analysis
of the literature on 26 countries has shown that agroecological
practices - in at least 50 percent of the analysed reports - con-
tributed to better food security, mostly due to improved yields
and/or a better economic situation of producers. Diversified
crop systems, including the introduction of agroforestry, im-
prove household nutritional status and have positive links to
better health conditions (Paracchini et al., 2020, 2022). Another
review analysing 56 case studies also concluded that agroeco-
logical practices have positive outcomes on food security and
nutrition of households in LMICs in 78 percent of the cases:
“More complex agroecological systems, that included multiple
components (e.g., crop diversification, mixed crop-livestock
systems and farmer-to-farmer networks), were more likely to
have positive food security and nutrition outcomes.” (Bezner
Kerr et al., 2021). Investing in agriculture will not only address
increasing domestic food demand but also contribute to pov-
erty reduction (World Bank, 2015).

Addressing the triple burden of undernutrition, over-nutrition,
and micronutrient deficiencies requires a profound transfor-
mation towards a more diversified diet. Historically, an undue
focus of plant research and policy on just five crops - wheat,
rice, maize, potato, and soy - has eroded dietary diversity. Be-
sides the limited production of diverse nutrient-dense fruits,
vegetables, legumes and animal-source foods, changes are
needed on the consumer side to stimulate demand and on the
side of the value chain that is able to store, transport and pro-
cess the perishable goods while maintaining the quality (Gilles-
pie and van den Bold, 2017).

Aquatic food (from marine and aquaculture sources) has the
potential to increase and be a more efficient source of protein
for a healthy diet with less impact on climate change and land
use than that of terrestrial animal proteins (Herrero et al., 2023;
Leape et al., 2023). However, the production and distribution of
aquatic foods faces many challenges, such as overfishing, un-
sustainable practices, unequal access to resources and markets,
and other environmental impacts (FAO, 2022). Aquaculture
could be more sustainable, if circular principles were adapted.
Species that contribute to food and nutrition security should be
prioritised as their impact on the environment is far smaller
than the footprint of luxury aquaculture, such as shrimps (Chary
etal., 2023).

Reduce food loss and waste

The FAO defines food loss and waste as the “decrease in quan-
tity or quality of food along the food supply chain” (FAO, 2019).
For LMICs, the main problem lies in losses that occur before the
products reach the market. These post-harvest losses are due
to unfavourable climatic conditions, improper handling, and a

2 These entry points can be addressed simultaneously. They are nei-
ther comprehensive nor exhaustive.
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lack of information, education, technology, infrastructure, af-
fordable financing, and market access. These losses can be as
high as 40-50 per cent for root crops, fruits and vegetables, 30
per cent for cereals and fish, and 20 per cent for oilseeds (FAO,
homepage) and are expected to increase with further climatic
changes (Stathers, Lamboll and Mvumi, 2013). The African Post-
harvest Losses Information System is the foremost interna-
tional effort to collect, analyse and disseminate data on post-
harvest losses of cereals, legumes, and roots and tubers in sub-
Saharan Africa (APHLIS, homepage).

The reduction of food losses and waste was titled as one of the
three big game changers in preparation for the UNFSS (von
Braun et al., 2023). Value chains of perishable and nutrient-rich
foods are significantly affected and require managing and pre-
serving these nutritious foods, fostering attention to food
safety (Harris et al., 2023).

To reduce food losses across the supply chain, harvesting tech-
niques and improved on-farm and warehouse storage, as well
as cold chain infrastructure and better packaging, need to be
developed. Further planning and marketing tools, as well as re-
cycling concepts such as composting would help to reduce the
losses and waste (Caleffi, Hawkes and Walton, 2023).

Invest in the infrastructure of trade and food processing

The transformation of food systems in LMICs requires a combi-
nation of investments in infrastructure (roads, energy, financial
instruments, digital technologies) to build strong local food
economies and accompanying coherent policies to increase ef-
ficiency, and productivity.

Investments and innovations are often fuelled by the private
sector and this middle part of the value chain. Thus they need
to become actors for change. This is even more true for the in-
formal sector, such as street vendors, that need more research
attention (Béné, 2020). SMEs, especially in LMICs, are often
scattered, and numerous. They face high transaction costs due
to their size but also weak infrastructure, while their growth is
limited by insufficient access to finance, lack of support for ac-
cessing improved technologies, and lack of policy initiatives tar-
geting their growth. The existence of multiple constraints limits
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their potential to accumulate assets and expand operations, in-
cluding sources of employment and income diversification and
as contributors to healthy diets (FAO et al., 2023b).

Besides the general need for investment in specific value chains
that contribute towards increased availability of nutritious
foods (FAQ, 2023), there is a need to have a better understand-
ing how the different spheres interact and finally, also to have
better statistical data in relation to transformation, transport,
retail, and distribution (Béné et al., 2020).

Promote the consumption of nutritious food that is available
and affordable to all

Governments play a pivotal role in making healthy diets acces-
sible to all. An inventory of evidence in LMICs suggests that
healthy meals in schools or at workplaces, compulsory nutrition
labelling, fortified foods, as well as taxing of unhealthy food
have proven to be powerful tools to influence consumer behav-
iour (Lecoutere, Berg and Brauw, 2021).

Furthermore, scientists recommend a thorough examination of
food poverty thresholds and the establishment of nutritional
safety nets. These safety nets might comprise of cash transfers,
vouchers, or in-kind support, supplementing households’ own
incomes or food production (Masters et al., 2023). Free school
meal programmes can be seen as a far-reaching social safety
nets, providing wholesome, nutritious meals to children while
simultaneously reinforcing local food systems (WFP, 2022).

More than 100 countries worldwide have developed food-
based dietary guidelines that are adapted to their nutrition sit-
uation, food availability, culinary cultures and eating habits
(FAO homepage). These guidelines do not only serve to educate
consumers on what constitutes a healthy diet but also enable
detailed analysis of the unique requirements of various popula-
tion groups, such as pregnant women, the elderly, displaced in-
dividuals, and others. This knowledge helps policymakers to ef-
fectively target their food-related initiatives (Herrero et al.,
2023). They should be accompanied by implementation plans
including monitoring and evaluation of progress and impact on
healthy diets from SFS (Brouwer et al., 2021). The guidelines are
often not used to their full potential.

Diverse food choices should be readily available at affordable
prices. The creation of conducive food environments is im-
portant to make the acquisition and preparation of nutritious
food, cooking equipment and fuel easy (Masters et al., 2023).
To empower consumers to make informed, healthy, safe and
sustainable choices can be achieved by large-scale information
campaigns raising awareness about unhealthy food habits; and
campaigns that provide information on the nutrition of infants
and young children could be effective. More knowledge on
what works is needed. Drivers of food choice have been well
studied in Sub-Saharan African cities, but more information is
needed for rural and peri-urban areas (Brouwer et al., 2021).

Invest in research and innovation in a partnership approach

Investment in Research and Innovation (R&I) is needed to help
develop and test solutions, overcome barriers and uncover new
market opportunities. R&I also contributes to a better under-
standing of the complex interactions between the components
of our current food systems, and innovative ways to accelerate
and develop solutions that can contribute to systemic change.
The European Commission’s Food 2030 initiative, launched in
2016, pioneered the systems approach and steers R&I policy to
transform food systems in such a way that they deliver multiple

benefits simultaneously. These benefits will be felt in nutrition
and health, climate mitigation and adaptation, sustainability
and circularity, and will ultimately empower communities.

The EU-African Union research and innovation partnership on
Food and Nutrition Security and Sustainable Agriculture pro-
vides support for joint food systems transition projects be-
tween the two continents through Horizon Europe projects and
other funding instruments (European Commission, 2023).

Conclusions

Food system transformation is high on the policy agenda and
runs the risk of becoming a buzzword. The complexity of food
systems can be overwhelming, and it’s not easy to identify crit-
ical linkages and feedbacks to inform policymakers on specific
interventions. Nevertheless the framework is useful i) to keep
the full picture in sight when pursuing a specific path to solve a
problem, ii) to reflect on the normative goals of sustainable
food security and nutrition, iii) to search for the root causes and
bottlenecks.

The concept makes clear that it needs a bundle of measures at
different levels simultaneously: from farm to fork. National
pathways need to target context-specific leverage points from
the easier (e.g. implementing monitoring systems) to the more
difficult (slow variables like soil conservation, and consumer be-
haviour). Simultaneously locally adapted solutions adapted to
the context need to be strengthened. The different food sys-
tems need to be linked from community-based systems to re-
gional, national and global systems.

In this scientific brief, we highlight a few entry points that ad-
dress the current challenges and drivers:

e Undoubtedly, climate change, depletion of natural resources
and a growing population call for a sustainable intensifica-
tion of food production. Diversified crop systems, agroeco-
logical practices (including the production of fruits, vegeta-
bles, legumes, nuts, improved forages) and the development
of aquatic food can contribute to better food security. For
this farmers need access to finance, inputs, innovations and
an enabling legal environment, especially for women, to im-
prove their resilience, productivity and incomes.

e Food System Transformation is knowledge-intensive. Small
holders need better advice and information systems. Fur-
ther, co-creation of knowledge is important. All stakeholder
in the food system need to be involved in the process.

e The infrastructure of the market chain needs to be more ef-
ficient, sustainable and beneficial to all actors, i.e. to small-
holder. This includes food storage, road infrastructure,
preservation, processing and new market linkages. More re-
search is needed on the role of SMEs and the informal sec-
tor.

e The uniqueness of the food system concept is that it puts the
desired outcome, and therefore the consumers, in the cen-
tre. Diverse food choices should be readily available at af-
fordable prices (urban and rural). Consumer knowledge on
diverse and nutritional diets, conducive food environments,
and support for the vulnerable population are among the
most important measures.

e Food policy and governance have a central role in shaping
the food system and in supporting smallholder farmers,
SMEs, and vulnerable consumers.

Advancing knowledge towards zero hunger and sustainable food systems
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