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1. INTRODUCTION

The United Nations (UN) Food Systems Summit and
N4G meetings in 2021 reflect a growing international
recognition that the policies that fed the world in the
twentieth century are no longer fit for purpose. Urgent
reform is essential to achieve the goal of universally
accessible and affordable healthy diets delivered by
food systems that are environmentally, economically,
and socially sustainable.

Today’s food systems are asked to nourish the world’s
growing population in ways that do no harm to either
human or planetary health. However, the growing
problems facing food systems now amount to a two-
fold crisis. First, global progress in addressing malnutri-
tion in all its forms (including undernutrition, obesity,
and micronutrient deficiencies) and reducing diet-re-
lated diseases has stalled. Food systems are failing to
provide affordable healthy diets for three billion peo-
ple.! This affects their health, the mental and physical
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development of children, and the earning potential of
those children throughout their lives. Those affected
risk being locked into lifelong inequality. Second, food
systems are in a spiral of decline with environmental
systems:? they are a major cause of worsening degra-
dation of soil, water and air quality, biodiversity loss
and climate change. Moreover, although food systems
have generally responded to the challenges posed
by COVID-19, the pandemic has highlighted just how
fragile and precarious the world’s food systems have
become.

Without decisive action, the situation is set to wors-
en in the future due to a multitude of factors: pop-
ulation growth and climate change, increasing com-
petition for land, water, and other natural resources,
and emerging diseases, conflict, and economic vol-
atility. The stakes could not be higher, not just for
the health of the world’s population and the planet,
but also for the delivery of most of the Sustainable
Development Goals (SDGs), such as those relating to
hunger and nutrition, growth, equality, education,
wellbeing, and sustainable cities and communities.?

Minor adjustments on the margins of today’s food
systems will be inadequate. All stakeholders involved
in food systems, including government policy-mak-
ers, donors, businesses, non-governmental organ-
isations, and civil society, should be encouraged to
adopt a much more radical approach. They need to
rethink the ways in which food systems are current-
ly managed, governed, and used, and at the most
fundamental level they must decide what food sys-
tems need to deliver and how the performance of
those systems is assessed. Reshaping food systems
to respond simultaneously to nutritional, health,
economic, and environmental challenges presents
considerable challenges but also great opportunities
for actions that would yield considerable benefits to
countries (see Box 1).

However, it is not enough merely to have a vision
for future transformed food systems. Policy-mak-
ers need to chart a way forward to achieve them
through a practical and pragmatic plan for the spe-
cific transition steps that need to be taken, and how
they would be funded, implemented, and managed.
Developing such a plan, and implementing it effec-
tively, presents massive challenges that must cut
through the complexity of food systems and compet-
ing priorities. It will need to navigate a path through
powerful forces and vested interests that might fa-
vour the status quo and impede policy change. It
must also be affordable at a time when countries
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are still grappling with the economic catastrophe of
COVID-19. The transition needs to be viewed with
realism, rather than being an abstract ideal. Against
this background, the following sections of this paper
set out the steps of the transition process that need
to be taken on the road to a fundamental transfor-
mation of food systems.

Box 1. The potential benefits of transformed
food systems

Sustainable healthy diets that are accessi-
ble and affordable for all would help to drive
much-needed progress across most of the SDGs.
Potential benefits include:

¢ Elimination of a major cause of inequality for
the three billion people who today cannot
access a healthy diet.>®

e A substantial reduction in levels of stunting,
which in 2019 affected 144 million children
under five years, and wasting, which affects
47 million pre-school children. This would
lead to benefits in terms of cognitive devel-
opment and educational attainment for chil-
dren, and a more productive workforce.

e A substantial reduction in the prevalence
of diet-related non-communicable diseases
(NCDs). Without action, health costs linked
to mortality and the health impacts of NCDs
could reach USS$2.5 trillion per year globally
by 2030.5

e Areduction of 41-74 % in food system green-
house gas emissions, while boosting resil-
ience to climate shocks. This would also
greatly contribute to addressing biodiversity
loss. Agriculture is the largest contributor
to the latter — the global annual loss of pol-
linating insects alone is estimated to cost
US$235-577 billion.®

e A substantial reduction in the economic
drag presented by inadequate nutrition,
which ranges from 2% to 3% of GDP in
some countries and up to 11 % of GDP in
Africa and Asia each year. This would engen-
der progress on poverty reduction, educa-
tion, and equality.”

1.1 What the transition process needs to achieve

A series of steps must be urgently planned, discussed,
financed, and enacted to allow the world’s food sys-
tems to transition from their current sub-optimal state
to one where they fully support the dietary patterns



needed to maximise human and planetary health. The

following are five key outcomes that broadly map onto

the original UN Food Systems Summit Action Tracks
and could usefully be considered within the Summit’s
deliberations.

¢ Food systems need to move beyond addressing
hunger to address all forms of malnutrition. They
need to deliver universal access to healthy diets.
This means addressing all forms of malnutrition, in
part by ensuring improved diets for all. Nonethe-
less, there is a global shortfall in the production of
the range of nutrient-rich foods required to provide
healthy diets for everyone. For example, only 34 %
of fruits and vegetables needed for everyone to
access a healthy diet are being produced.4 Healthy
diets are currently also unaffordable for three bil-
lion people worldwide.

e Consumer demand needs to be harnessed as a
significant driver of change. Consumers must be
able to make informed choices and be encour-
aged to select nutrient-rich food options, and
to play their part in reducing waste. The lat-
ter is especially important in view of projected
increases in the global population, combined
with increasing stresses in environmental systems
essential for food production such as land, soils,
and water.

e Food systems must become fully environmentally
sustainable, thereby operating within planetary
boundaries. This is one of the three ‘pillars’ of the
SDGs and it is essential for both the future health
of the planet and the future viability of food sys-
tems to nourish the world. Policy-makers need to
adopt a perspective that considers the environ-
mental footprint of all parts of food systems, from
farm to fork. This perspective needs to encompass
greenhouse gas emissions, as well as the effect
of food systems on biodiversity loss, changing
land use and deforestation, water use, and more
besides. Substantial reduction in losses throughout
the food chain, of foods and the nutrients that they
contain, needs to be a priority.

e The transition needs to be a ‘just’ rural and urban
process so that it reduces inequality and inequities
of all kinds, rather than increasing them. No one
must be left behind.

e The transition needs to deliver transformed food
systems capable of operating at two speeds, i.e.
responding to immediate needs and short-term
shocks, but also able to address the long-term
restructuring of food systems needed to respond
to climate change, population growth, and urbani-
sation. Governments have been too slow to act on
climate change and biodiversity loss, despite warn-
ings over many years. More recently, COVID-19 has

exposed the profound fragility of food systems,
and their potential to exacerbate instability and
conflict; for example, through food riots.

2. PLANNING THE TRANSITION STEPS

Food systems are complex, dynamic, and comprise
many different interacting subsystems, but food sys-
tem policies often fail to recognise this. Too often a
narrow approach is adopted that focuses on specific
parts of the food system; for example, when setting
production targets for specific food commodities. The
reality is that the diverse parts of food systems are in
constant flux, with the many parts influencing each
other in a web of relationships. Production, trade,
food prices and consumer demand are notable exam-
ples. Policy-makers need to think in terms of food sys-
tems as a whole and as interacting dynamic systems
rather than individual isolated components in equilib-
rium.

The choice of initial transition steps should be in-
formed by a comprehensive analysis of existing pol-
icies and private sector investments, to help identify
priority outcomes (defined in holistic human and plan-
etary dimensions), and barriers to change. A food sys-
tem assessment of all public funding and institutional
mandates can distinguish those that could be repur-
posed to help cover the costs of transition phase ac-
tions. Similarly, a review of existing food system func-
tions, challenges and benefits would determine where
best to target actions to increase the availability of
nutrient-rich foods in particular, and to improve the
efficiency of food value chains overall.

The complexity of food systems presents a challenge
for policy-makers trying to decide the first steps of the
transition process. This is because of the myriad pos-
sible actions, policies and interventions. The following
subsections outline how the necessary choices may be
navigated.

2.1 New priorities and principles to guide transition
choices

New metrics of ‘success’ in the process of food system
transition are needed to frame and monitor policy de-
cisions. For example, the failure to properly account
for the value of human health and the natural envi-
ronment in policy decisions relating to food systems
is both a market failure and a widespread institutional
failure. Unless addressed at the outset, this fundamen-
tal flaw will continue to distort or impede progress in
food system transition.
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More generally, decisions involved in planning the
transition of food systems will require a new approach
that should adhere to the following principles: at ev-
ery stage of the transition ensure inequality does not
increase, and that the poor are able to access and af-
ford healthy diets; avoid closing off options for the fu-
ture; invest in strengthening institutions and capacity
building; ensure transparency to engender trust and
‘buy-in’; base decisions on evidence and transparent
expectations; and establish feedback mechanisms for
adjustment. This last point is particularly relevant to
actions that may be under-explored in some contexts.
Limited trials of different options with wide societal
engagement and transparency of intent will help to
start the transition process, and inform subsequent
wider rollouts.

A priority should be to ensure a ‘just’ transition where
all classes of society benefit, and where inequality
at all scales (international, national, and local) is re-
duced rather than increased. This is important since
low- and middle-income countries (LMICs) are likely to
be least able to resource the transition of their food
systems, and the poor in any country will be inade-
guately placed to cope with fluctuations in food pric-
es that might occur during the process. Coordination
between high-income countries (HICs), LMICs and the
donor community will be needed to support transition
agendas.

Policy decisions across government also need to be
aligned with national food-based dietary guidelines
(FBDGs). FBDGs are now available in roughly 100 coun-
tries across the world and are designed to inform con-
sumer choice.8 However, much greater use should be
made of them to inform policy decisions in all relevant
areas of government, from trade to infrastructure de-
velopment, health and the environment. Without this
common approach, different parts of government risk
pulling in different directions, rather than working to-
gether towards a common agenda of food system tran-
sition. FBDGs also need to be reassessed and updated
to reflect the latest science, and to embody issues of
sustainability as well as dietary health.

2.2 Placing poor and marginalised people at the
heart of the transition

The transition of food systems has the potential to ad-
dress societal inequalities in several ways. By ensuring
access to diets that are affordable, healthy and sustain-
able, it has immediate benefit for the three billion who
cannot afford healthy diets today.1 At a stroke, access
to healthy diets for pregnant women and children will
address the lifetime inequalities relating to health and
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mental development that malnutrition can cause. Con-
sequential increases in productivity and lifetime earn-
ings would further help to lift families out of poverty,
thereby helping to open up wider opportunities.

However, a key challenge for policy-makers is to en-
sure that the transition reduces inequality rather than
increasing it. At the country level, the latter is a real
threat: LMICs are likely to be less able to resource the
necessary transition steps, and thus they risk falling
further behind HICs. For individual families, the poor-
est will be least able to afford nutrient-rich food alter-
natives if they are more expensive, and less able to
cope with fluctuations in food prices that might occur
as food systems change. The effects of the transition of
jobs and livelihoods needs to be managed particularly
carefully, recognising the vital importance of the food
sector as a major source of employment for the poor
across the world.

If the transition of food systems is to reduce inequality,
then policy-makers must commit to specific actions at
both international and national levels:

e Disruption to trade in general, and through pro-
tectionism in particular, must be avoided. Trade is
a vital tool to minimise food prices and maintain
food security, particularly at times of stress and
price volatility.

e Governments need to promote growth that is
specifically inclusive and pro-poor. This is a vital
component in a strategy to address affordability.

e Donors need to specifically focus their attention

on protecting the poor from price fluctuations that
may occur during the transition.
Planning the transition of their food systems is like-
ly to be a particular challenge for those LMICs that
are heavily resource constrained. It is suggested
that governments in LMICs should give particular
consideration to the following:

e Repurposing existing expenditure across govern-
ment, recognising that sustainable healthy diets
can contribute to multiple policy agendas, includ-
ing health, economic growth, and education.

e Giving particular focus to actions that are, to first
order, cost neutral; for example, rebalancing pro-
duction (terrestrial and aquatic food systems of all
kinds) subsidies and research, taxes and regulation.
Influencing consumer dietary choices is potentially
low cost but has considerable potential to drive
change throughout food systems.

e Leveraging the considerable resources of the
private sector by forging a partnership to work
together on a common agenda.

e Focusing attention on actions that simultaneously
produce multiple wins.



e Using reviews to prioritise where to focus actions
within food systems, and using the best science,
evidence, and modelling to help choose the most
cost-effective actions.

2.3 Tackling trade-offs and compromises head on

The need to resolve competing policy and investment
priorities operates at many scales and contexts. It is a
daily reality in governments when resources are con-
strained and actions need to be prioritised, in private
companies when making investment choices on prod-
uct portfolios or retail strategies, and in households
when making day-to-day food-purchase choices.>*!

Policy-makers seeking to transition food systems
need to think through how to navigate difficult trade-
offs that may lie entirely within the food system, but
equally may involve wider areas of policy. Examples
include how to balance resource expenditure be-
tween education, stimulating economic growth, and
investing specifically in food systems, how to allocate
scarce resources between addressing different forms
of malnutrition which may affect a population simul-
taneously including undernutrition, micronutrient
deficiencies, or overweight and obesity, how to strike
a balance between investing in agriculture and fish-
eries versus other sectors in rural communities, and
how to balance avoiding coronavirus-led debt default
in the short-term with investing in food system tran-
sition to achieve longer-term health and economic
benefits.

Trade-offs may usefully be approached through map-
ping out existing policies in relation to new goals and
likely trade-offs, developing a clear understanding of
the costs and benefits of alternative actions, transpar-
ently defining who pays and benefits from alternative
strategies, taking a longer-term perspective, and en-
suring affordability as a priority.>*?

2.4 Ensuring that the transition process is
appropriately resourced

The transition of food systems will inevitably incur
costs before the benefits can be realised. These costs
will likely manifest in all domains of the system, from
production through to trade, food processing, retail,
and consumption. It is therefore necessary that the
distribution and impacts of these costs are identified,
understood, and managed effectively. Put simply,
it is essential to have clarity from the outset about
how the transition steps would be resourced. This
will be doubly important not only to ensure that re-
form can move beyond political aspiration, but also
so that the transition does not further widen the gap

between HICs and LMICs. Much can be achieved by
repurposing (see Section 4) or refocusing existing re-
sources (for example, shifting subsidies and realigning
taxes and incentives), and through negotiating more
equitable trade agreements. ldentifying actions that
produce multiple benefits (win-wins) may also help.

However, the following non-governmental also need

to be considered:

¢ Incentivise the private sector to realign its
resources to help support national agendas of
delivering healthier diets in a sustainable man-
ner. The public sector cannot deliver transformed
food systems on its own; rather, it needs to work
in partnership with the private sector. However,
many commercial actors too often act in ways
that are not conducive to health or to the sus-
tainability of food systems. This is incompatible
with the necessary transition agenda and needs to
change. It is important for governments to incen-
tivise businesses to make a much wider range of
nutrient-rich foods affordable to the entirety of
‘bottom of the pyramid’ families. More generally,
a comprehensive framework for food industry
engagement needs to be established.

e Establish a dedicated global financing facility
for a food systems transition. Such a facility
would mobilise multilateral resources to support
and incentivise increased allocations of domestic
resources towards making food systems more resil-
ient and diets both more sustainable and healthier.
A particular priority for such a facility would be
to assist LMICs in their transition, recognising the
severe financial constraints in which many oper-
ate. It also has the potential to catalyse reform
where there is a mismatch between the actors who
need to resource change, and those who stand to
benefit.

¢ Realign donor policies towards supporting actions
that promote the achievement of both human
health and planetary goals. A particular priority
should be the protection of the poor during the
transition by refocusing social protection policies
so that the poor will be able to cope with fluctua-
tions in the availability and price of foods that may
occur during this time.

3. INCENTIVISING AND SUPPORTING ACTIONS

Given the diverse benefits that would result from
achieving sustainable, healthy diets for all, the limited
actions taken by countries across the world in recent
decades? represent a huge missed opportunity. The
reasons for this are many and varied but include in-
sufficient policy focus by governments on improving
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diet quality and nutrient-rich foods (as opposed to the
provision of staples).

A further issue concerns the private sector. Despite
playing a major role in feeding the world, the private
sector too often develops and promotes foods that are
not conducive to healthy diets, or which rely on food
production systems that over-exploit natural resourc-
es. The benefits mainly accrue to private sector stake-
holders, while the costs (population-wide ill health,
ecological degradation, etc.) are mainly borne by the
public sector and wider society. This mismatch has im-
peded progress in the past and must be addressed as
part of the transition.

Many factors also affect the pace of change. Glob-
al food systems involve powerful business interests
with considerable investment in the status quo: reve-
nues of the global food system are estimated to reach
USS8 trillion in 2021.%*** The implementation of policy
change may also be constrained by limited resources,
particularly in LMICs, and especially in a post-COVID-19
world. Major shifts in policy may incur political risks,
and decision-makers typically assign more weight to
these compared with the risks associated with main-
taining the status quo.” Moreover, at the level of the
consumer, dietary choices may be heavily conditioned
by evolving cultural or religious norms.>** However,
three systemic issues stand out within the policy envi-
ronment. Addressing these at the outset of the transi-
tion is essential.

3.1 The misalignment between the complexity and
interconnectedness of food and environmental
systems, and how they are managed today

Policy actions on food, health, agriculture and fisher-
ies, and climate are typically managed in isolation, in
an organisational approach that is inherently unsuit-
ed to managing complex food systems. The need for
‘joined up’ policy is a cliché but remains widely rele-
vant. This important issue can be addressed through
a combination of measures: training and sensitisation
of policy leads in all relevant sectors to the urgen-
cy of the transition, leadership at the highest levels
in government, convincing relevant policy-makers
across government of the critical importance of sus-
tainable, healthy diets to their respective policy agen-
das, embedding these objectives into their own plans
and strategies so that all parts of government drive
change within a common transition agenda, and
establishing targets for actions that improve food sys-
tem functions in ways that deliver multiple benefits
simultaneously.

416 |

3.2 Inadequacies in science and evidence for policy
development

Trusted, high-quality science and evidence are essen-
tial to give policy-makers the confidence to take the
bold decisions that are required. There is a need to ad-
dress major gaps in the evidence base, particularly in
LMICs where evidence of ‘what works’ is often limited,
establish a common science base that is recognised as
independent, widely trusted, and freely available to all
countries, and develop consensus around contentious
areas of policy.

The idea for a creation of an IPCC-like organisation for
sustainable food systems (an ‘International Panel for
Food System Science’, or IPFSS) has been mooted in
recent years and offers one way to help deliver the
necessary improvements. This idea is now gathering
support from major stakeholders.

An important role of the IPFSS would be to engender
trust in the science and evidence in two distinct com-
munities. In the case of policy-makers, it would engen-
der confidence and provide support in justifying diffi-
cult or controversial decisions. However, trust in the
underlying science is equally critical for citizens who
can exert considerable influence throughout the food
system through their individual and collective food
choices.? Misinformation circulating on the internet
and social media concerning climate change, and now
vaccinations, all illustrate how false information can
dangerously mislead consumers.

3.3 Metrics for monitoring, tracking, and adjusting
the transition process

Effectively measuring what policy-makers and busi-
nesses manage is key to identifying what works and
what is most cost-effective, as well as for supporting
transparency and accountability.’” As such, the tran-
sition steps in food system reform must be carefully
based on appropriate evidence where it is available,*®
and should promote making evidence available where
it is not.2 For example, it remains difficult to compare
diets (what people actually eat) across geographies
and over time. This gap in appropriate measurement
and monitoring continues to impair the prospect of
reaching a global consensus on what elements should
be included to define healthy or high-quality diets, and
how to ensure the planetary sustainability of the food
systems that underpin them.

Whatis urgently needed is open-access portals for data
not just on diets, but on all elements of food system
functions, including information access, market prices,



and the nature and quality of food environments, all
of which are needed in forms that can be effectively
linked with global trade and climate change models to
better inform policy choices.

4. WHO NEEDS TO ACT: PRIORITIES FOR
TRANSITIONING FOOD SYSTEMS T0 PROTECT
HUMAN AND PLANETARY HEALTH

The transition of food systems requires global leader-
ship with a long-term focus and the delivery of a coher-
ent set of commitments and actions that place both
people’s and the planet’s health at the centre. For the
next decade, the structure of the SDGs will help to pro-
vide a coherent framework for action. Global leader-
ship, such as that expected to emerge more fully from
the UN Food Systems Summit, will help to provide the
continuity needed as well as mechanisms for periodic
reassessment and reorientation.

However, global leadership must be supplemented
with and supported by national, regional, and local
level initiatives that bring together public, private, and
civil society actors around the priorities that are most
urgent, feasible, and essential for food system trans-
formation. The Global Panel’s recent Foresight report
sets out detailed recommendations for different class-
es of stakeholder, and different parts of the food sys-
tem, recognising that such actions will usually need to
be tailored to individual circumstances. However, the
following priorities are generally applicable:

International:

1. Leaders and decision-makers should capitalise
upon upcoming global fora to agree to new com-
mitments for making food systems more resilient
and diets that are healthy and sustainable. Both
the Nutrition for Growth (N4G) Summit and the
UN Food Systems Summit are important opportu-
nities to explore the creation of a dedicated global
financing facility for food systems transformation
and secure national endorsements for change,
including much improved capacity for research
and evidence to better support policy decisions. A
new vision for sustainable food systems delivering
healthy diets for all must be supported through
the best science and evidence of what works as
informed by practical evidence.

2. Policy-makers must build on existing global
development targets (such as the SDGs and the
Paris Agreement on Climate Change) so they
embody the goal of sustainable, healthy diets

for everyone as a shared objective. These tar-
gets need to recognise the central importance
of sustainable, healthy diets as a key enabler for
progress on diverse agendas; for example, relating
to inequality, economic growth, climate change,
environmental degradation, and livelihoods and
job creation.

Governments:

3.

Food systems and the policies that govern them
need to be people-centred. This means ensur-
ing that healthy diets are available to all people
irrespective of class, religion, gender and age. It
means recognising the vital role that food systems
play in providing livelihoods for countless millions,
particularly for poor and marginalised groups.
Moreover, it means ensuring that policy-makers
understand and recognise the central importance
of healthy diets for physical and mental develop-
ment, as a foundation for health, prosperity and
wellbeing.

Policy-makers in relevant government depart-
ments must address planetary and dietary chal-
lenges simultaneously because they are funda-
mentally interlinked. The approach to date, where
these issues were tackled piecemeal and in silos,
simply will not work.

Governments in countries at all stages of devel-
opment must resolve policy distortions which
could fundamentally impede change, or even
drive food systems in the wrong direction. Exam-
ples include taxation and regulation, subsidies,
and food-related research and development. The
aim is to give much greater weight to the impor-
tance of nutrient-rich foods and better support
measures that further both human and planetary
health simultaneously.

Relevant ministries (e.g. agriculture, fisheries,
health, transport infrastructure, environment)
need to work together to implement policies to
realign production systems so that they support
healthy diets in sustainable ways. Food sys-
tems today do not produce enough nutrient-rich
foods to meet today’s needs, let alone projected
demand over coming decades, nor are they pro-
ducing most foods sustainably. Narrow targets
relating to productivity need to be replaced with
broader measures valuing efficiency and sustain-
ability.

Relevant government departments need to pri-
oritise building the resilience of food systems,
as COVID-19 has highlighted their current defi-
ciencies and vulnerabilities.> A broad approach is
required that addresses the causes of the lack of
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resilience within food systems, the root causes of
the threats, and mitigation measures that may be
needed during times of stress.

Governments in all countries should creatively
target actions that can create multiple ‘wins’
across health and sustainability. Opportunities
need to be sought throughout food systems, from
farm to fork. Major projects in sub-Saharan Africa
and China have already shown that this is possible,
creating substantial and lasting benefits in terms
of jobs, equality, and the development and pros-
perity of individuals and regions.'**2 Technology
innovations across food systems from production
through processing, storage, and retail hold con-
siderable promise.

Donors:

9.

Donor agencies must support LMICs to ensure
that the transition of food systems is socially and
ethically just. They have an important role to play
to ensure that the poorest are protected during
and after a period of food system transition.

Companies operating in the food system:
10. Major transnational businesses and local SMEs

must work closely with governments on more
clearly articulated common agendas to deliv-
er sustainable, healthy diets. A comprehensive
framework for food industry engagement is need-
ed: it is essential that the public and private
sectors work together on common agendas and
share the costs of implementing them. The pri-
vate sector must spell out specific, measurable
responsibilities for improving diet quality and the
sustainability of food systems and be willingly held
accountable.

Civil society:
11. Civil society advocacy groups and citizens need

to play their part. The former have a major role
in leveraging change in businesses operating
across food systems and holding policy-makers
to account, and the latter have considerable
influence to drive change through their purchas-
ing power. However, shifts in demand in favour
of sustainable, healthy diets will need encour-
agement and empowerment through information
from trusted sources.
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ANNEX 1: THE FOOD SYSTEMS SUMMIT BRIEFS
BY PARTNERS OF THE SCIENTIFIC GROUP

A. Modelling and Strategizing Food Systems Transformations

The Bioeconomy and Food Systems Transformation

by Eduardo Trigo, Hugo Chavarria, Carl Pray, Stuart J. Smyth, Agustin Torroba, Justus Wesseler, David Zilberman,
Juan F. Martinez (February 17, 2021)

doi.org/10.48565/scfss2021-w513

The Transition Steps Needed to Transform Our Food Systems

by Patrick Webb, Derek J. Flynn, Niamh M. Kelly, and Sandy M. Thomas on behalf of the Global Panel on Agriculture and Food
Systems for Nutrition (April 26, 2021)

doi.org/10.48565/scfss2021-hz63

Cost and Affordability of Preparing a Basic Meal around the World
by William A. Masters, Elena M. Martinez, Friederike Greb, Anna Herforth, Sheryl L. Hendriks (May 2021)
https://sc-fss2021.org/wp-content/uploads/2021/06/FSS_Brief_Cost_of_Basic_Meals.pdf

B. Science, Technology, and Innovation Actions

The Role of Science, Technology and Innovation for Transforming Food Systems Globally
by Robin Fears, Claudia Canales (April 2021)
doi.org/10.48565/scfss2021-q703

How could science—policy interfaces boost food system transformation?

by Etienne Hainzelin, Patrick Caron, Frank Place, Arlene Alpha, Sandrine Dury, Ruben Echeverria, Amanda Harding
(May 14, 2021)

doi.org/10.48565/scfss2021-4y32

Food System Innovations and Digital Technologies to Foster Productivity Growth and Rural Transformation
by Rui Benfica, Judith Chambers, Jawoo Koo, Alejandro Nin-Pratt, José Falck-Zepeda, Gert-Jan Stads, Channing Arndt (May 2021)
doi.org/10.48565/scfss2021-6180

Leveraging data, models & farming innovation to prevent, prepare for & manage pest incursions: Delivering a pest risk
service for low-income countries

by Taylor, B; Tonnang, HEZ; Beale, T; Holland, W; Oronje, M; Abdel-Rahman, EM; Onyango, D., Finegold, C; Zhu, J; Pozzi, S,
Murphy, ST (April 15, 2021)
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Food Systems Innovation Hubs in Low-and-Middle-Income Countries

by Kalpana Beesabathuni, Sufia Askari, Madhavika Bajoria, Martin Bloem, Breda Gavin-Smith, Hamid Hamirani, Klaus Kraemer,
Priyanka Kumari, Srujith Lingala, Anne Milan, Puja Tshering, Kesso Gabrielle van Zutphen, Kris Woltering (March 26, 2021)
doi.org/10.48565/scfss2021-fh72

A New Paradigm for Plant Nutrition

by Achim Dobermann, Tom Bruulsema, Ismail Cakmak, Bruno Gerard, Kaushik Majumdar, Michael McLaughlin,
Pytrik Reidsma, Bernard Vanlauwe, Lini Wollenberg, Fusuo Zhang, Xin Zhang (February 10, 2021)
doi.org/10.48565/SCFSS2021-HG55

A Whole Earth Approach to Nature Positive Food: Biodiversity and Agriculture

by Fabrice A.J. DeClerck, lzabella Koziell, Tim Benton, Lucas A. Garibaldi, Claire Kremen, Martine Maron,

Cristina Rumbaitis Del Rio, Aman Sidhu, Jonathan Wirths, Michael Clark, Chris Dickens, Natalia Estrada Carmona,
Alexander K. Fremier, Sarah K. Jones, Colin K. Khoury, Rattan Lal, Michael Obersteiner, Roseline Remans, Adrien Rusch,
Lisa A. Schulte, Jeremy Simmonds, Lindsay C. Stringer, Christopher Weber and Leigh Winowiecki
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Delivering climate change outcomes with agroecology in low- and middle-income countries: evidence and actions needed
by Sieglinde Snapp, Yodit Kebede, Eva Wollenberg, Kyle M. Dittmer, Sarah Brickman, Cecelia Egler, Sadie Shelton

(May, 17, 2021)

doi.org/10.48565/scfss2021-2420

C. Actions for Equity, Inclusiveness and Nutrition and Health

A review of evidence on gender equality, women’s empowerment, and food systems
by Jemimah Njuki, Sarah Eissler, Hazel Malapit, Ruth Meinzen-Dick, Elizabeth Bryan, and Agnes Quisumbing (May 11, 2021)
doi.org/10.48565/scfss2021-1q69

Marginal areas and indigenous people — Priorities for research and action
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Alessandro Meschinelli, Albert Thembinkosi Modi, Nhamo Nhamo, Abidemi Olutayo (April 5, 2021)
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Safeguarding and using Fruit and Vegetable Biodiversity
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Addressing Food Crises in Violent Conflicts
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D. Actions for Sustainable Resource Use and Foresight

Pathways to Advance Agroecology for a Successful Transformation to Sustainable Food Systems
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ANNEX 2: SCIENCE DAYS

1. STATEMENT ON SCIENCE DAYS

IMPLICATIONS FOR A SCIENCE AGENDA FOR
THE UNITED NATIONS FOOD SYSTEMS SUMMIT
08-09 JULY 2021

A report prepared by Rajul Pandya-Lorch, Heike
Baumiiller, Sundus Saleemi, Preetmoninder Lidder!

INTRODUCTION

Science, technology and innovation are essential to
accelerate the transformation to healthier diets and
more sustainable, equitable and resilient food sys-
tems. What science and innovation are needed and
how they can inform related policies were the focus of
the Science Days, a virtual conference organized by the
Scientific Group to the UN Food Systems Summit and
facilitated and hosted by the Food and Agriculture Or-
ganization of the United Nations on July 8-9, 2021 (see
Annex 1 for the program). In addition, partners held
more than 40 side events on July 5-7 to present their
insights on science, technologies and innovations that
can drive food systems transformation (see Annex 2).

More than 2,000 participants from research, policy,

civil society and industry came together to examine

how to unlock the full potential of science, technology,
and innovation to transform food systems. They also
discussed:

e advancing science-based options for achieving
more healthy diets and more inclusive, sustainable
and resilient food systems;

e putting science to work, especially through stron-
ger science-policy interfaces, investments in insti-
tutional and human capacity, and capitalizing on
models and data;

e addressing missed opportunities and contentious
issues hindering the advancement of science;

¢ empowering and engaging key players, including
youth, Indigenous Peoples, food industry and start-
ups, and women;

e pushing the frontiers of science, especially in
bio-science innovations, digital innovations, and
policy and institutional innovations; and

¢ looking ahead to the world in 2030 and beyond,
and prioritizing urgent actions to achieve Agen-
da 2030 and the Sustainable Development Goals
(SDGs), especially SDG2.

Brief highlights of the discussions that took place
during the two days follow, with an emphasis on op-
portunities for investments in science and knowledge
and evidence gaps that must be addressed to mean-
ingfully and successfully transform food systems to
achieve ending hunger and ensure more healthy diets,
as well as enabling more inclusive, sustainable and re-
silient food systems.

1. SCIENCE FOR THE FOOD SYSTEMS SUMMIT:
UNLOCKING THE POTENTIAL OF SCIENCE,
TECHNOLOGY AND INNOVATION (ST FOR
FOOD SYSTEMS TRANSFORMATION

QU Dongyu, Director-General, United Nations Food
and Agriculture Organization (FAO), highlighted the
need to adopt “a holistic, coordinated approach to
transform our agri-food systems” and stressed that
“to achieve the ambitious transformative changes
required, we need to change policies, mindsets, be-
haviours and business models.”

Amina Mohamed, UN Deputy Secretary-General and
Moderator of the Summit Advisory Committee, em-
phasized that “food systems transformation demands
that we deepen our understanding of how to best cali-
brate our policies and investments, so they address all
dimensions of sustainable development.... It’s no lon-
ger enough to think only of enhancing productivity. We
must also account for the relationship with human and
planetary health.”

Agnes Kalibata, UN SG’s Special Envoy for the 2021
Food Systems Summit, underlined that food systems

1 Rajul Pandya-Lorch is a senior communications adviser in food policy; Heike Baumdiller is Coordinator, Program for Accompanying Research for Agricultural
Innovation (PARI) and Senior Researcher, Center for Development Research (ZEF), University of Bonn; Sundus Saleemi is Senior Researcher, Pakistan Insti-
tute of Development Economics and Center for Development Research (ZEF), University of Bonn; and Preetmoninder Lidder is Technical Adviser, Food and

Agriculture Organization of the United Nations (FAO).
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SCIENCE AND INNOVATIONS FOR FOOD SYSTEMS TRANSFORMATIONS

transformation will contribute towards achieving mul-
tiple SDGs, noting that “the complexity and importance
of agri-food systems need to be recognized, not only to
combat hunger and malnutrition, but also to reduce
inequalities and eradicate poverty.”

Joachim von Braun, Chair of the Scientific Group,
stressed the need for an interdisciplinary approach to
food systems transformation, urging that “all sciences
— natural sciences and social sciences, basic sciences
and applied sciences — can and must deliver the inno-
vations needed for food systems transformation.” He
presented a set of seven science-driven innovations?
put forward by members of the Scientific Group to
catalyze, support and accelerate food systems trans-
formation to achieve the Summit goals:

1. Innovations to end hunger and increase the avail-
ability and affordability of healthy diets and nutri-
tious foods.

2. Innovations to de-risk food systems and strength-
en resilience, in particular for negative emission
farming and climate-resilient food systems.

3. Innovations to overcome inefficient and unfair
land, credit, and labor arrangements, and to facil-

itate the inclusion, empowerment and rights of
women and youth.

4. Bio-science and digital innovations for improving
people’s health, enhancing systems’ productivity,
and restoring ecological well-being.

5. Innovations to keep — and, where needed, regen-
erate -- productive soils, water and landscapes,
and protect the agricultural genetic base and
biodiversity.

6. Innovations for sustainable fisheries, aquaculture,
and the protection of coastal areas and oceans.

7. Engineering and digital innovations for the effi-
ciency and inclusiveness of food systems and the
empowerment of rural communities.

Governance and the role of science in food systems
governance was a key theme that emerged during the
discussions, with speakers (i) calling on governments
to invest in STI, noting that current levels are insuffi-
cient; (ii) calling for intergovernmental action, noting
that food systems science cannot be undertaken by a
single ministry; and (iii) calling for local governments
to be engaged as food systems are local, ecology is lo-
cal, and natural resources are local.

SCIENCE FOR THE FOOD SYSTEMS SUMMIT: UNLOCKING THE POTENTIAL OF SCIENCE,
TECHNOLOGY AND INNOVATION (STI) FOR TRANSFORMATION OF FOOD SYSTEMS
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Another key theme focused on collaboration between
scientists and other stakeholders, with speakers urging
scientists to engage with citizens and be prepared to
answer difficult questions, calling on scientists not to
“talk about” but rather “talk with” Indigenous Peoples
and other communities, and suggesting that platforms
should be created or strengthened to facilitate collab-
oration between scientists and other knowledge com-
munities in food systems.

2. SCIENCE AS ACTION: SCIENCE-BASED OPTIONS
T0 ACHIEVE MORE HEALTHY DIETS AND MORE
INCLUSIVE, SUSTAINABLE, AND RESILIENT FOOD
SYSTEMS

2A. Achieving more healthy diets in food systems
— STI for affordable and accessible nutritious
foods for healthy diets
This session focused on science, technology, policy and
institutional innovations to enhance productivity, and
incentivize the availability, affordability, and uptake of
nutritious and safe foods.

Several knowledge/evidence gaps were highlighted, in-
cluding the notion that more research/evidence is need-
ed on (i) the effects — including environmental effects
— of different types of diets including plant-based diets
(vegan/vegetarian) and aquatic foods; (ii) the effects of
different policy interventions on consumption patterns;
and (iii) approaches for reducing anti-microbial resis-
tance. Concepts and definitions should be standardized
based on a unified approach towards health. Large,
standardized data sets — especially in/for Africa — should
be collected. Collaboration among researchers, innova-
tors, and regulatory bodies needs to be enhanced.

The role of bioinformatics and nanotechnologies in en-
suring food safety standards needs to be better under-
stood. Modalities need to be explored for strengthening
local food chains for improving the access to and afford-
ability of diversified diets, and minimizing food loss and
waste. The issue of healthy diets should be approached
holistically, i.e. using the One Health approach, i.e. the
notion that human, animal, plant and planetary health
are interconnected and interdependent.

2B. Achieving more inclusive food systems — STI for
eliminating hunger and poverty and advancing
equitable livelihoods

This session focused on science, technology, policy

and institutional innovations to eliminate hunger,

malnutrition and poverty and advance equitable live-
lihoods.

Technological and institutional innovations in food
systems have enabled great progress in hunger re-
duction and improvement, but with massive adverse
consequences for planetary health and social justice.
Despite the advances in the production of staple food
crops that help to increase global caloric availability,
food systems fail to provide healthy diets for all with
additional challenges caused by the COVID-19 pan-
demic. Huge social disparities across and within coun-
tries persist, notably — for example — between rural
and urban areas, which have led to inequities in access
to resources and institutional participation. Thus, in-
novations need to be more inclusive and should not
exclude some food systems actors.

Several key knowledge and evidence gaps emerged
during the discussion, such as which technology bun-
dles are required to boost productivity of smallhold-
ers, how to change institutional frameworks/bring for-
ward institutional change to make food systems more
inclusive and reduce social inequities, and how to
avoid overlooking negative externalities of proposed
solutions (e.g. small-scale irrigation and consequences
on water availability).

2C. Achieving more sustainable and resilient food
systems — STI for making sustainable use of
natural resources and managing and preventing
risks and crises, including climate change and
COoVID-19

This session focused on science, technology, policy
and institutional innovations to achieve more sustain-
able and resilient terrestrial and marine-based food
systems and foster more climate-neutral, climate-pos-
itive, and climate-resilient food systems.

Diversification can play an important role in increas-
ing the resilience of food systems at various levels.
In food production, for instance, resilience could
be built through the diversification of cultivars or
by shifting from annual to perennial cropping sys-
tems. Diversification efforts should focus on both
the protection of the existing agro-biodiversity and
farming systems as well as the development of new
approaches, such as breeding of new cultivar(s) that
are better adapted to changing conditions. Diversi-
fication of food baskets — including a greater focus
on indigenous foods — could increase resilience at
the consumption level. A more holistic view of food
production is also needed that goes beyond a focus
on staple crops to take into account crop production,
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animal husbandry, forestry and non-food uses of bi-
ological resources.

Building resilience will require structural changes, not
only at the individual level but also at the societal and
cultural level. Farmers are risk averse, but not neces-
sarily technology averse. To mainstream STI, there is
a need to understand farmers and establish trust be-
tween farmers and scientists. Another way to facilitate
the adoption of STl and reduce risks is by working with
communities, enabling participants to decide which
technologies to adopt.

3. PUTTING SCIENCE TO WORK: SCIENCE, PEOPLE
AND POLICY

3A. Strengthening the science-policy interface
across disciplines and policy areas including
economics, and health-, nutrition-, climate-,
ecological-sciences

This session focused on how to strengthen the sci-
ence-policy interface at the national and international
levels to enable food systems transformation.

Three key features are necessary for a successful sci-
ence-policy interface: (i) salience, translating science
and knowledge in ways that are relevant to policy-mak-
ers; (ii) credibility, holding high scientific quality and
being trustworthy; and (iii) legitimacy, being viewed by
stakeholders as the appropriate body for the job. The
accountability and inclusiveness of such an interface
are also important. Research has both an ex ante and
ex post role in policy-making. Science informs policies
based on existing evidence but must also continuously
gather new evidence through the evaluation of policies
in place. Science-policy interfaces must play both of
these roles. The lags between innovations and the mar-
kets and those between end users and innovators can
be reduced by strengthening science-policy platforms.

At the national level, platforms that can bring together
all of the stakeholders — ministries, researchers, data
repositories — from different disciplines are needed. At
the international level, there is a need for an intergov-
ernmental mechanism: speakers called for more inves-
tigation on whether we should build on what currently
exists or create a new body.

Discussions also highlighted the notion that unsustain-
able food system subsidies must be replaced with poli-
cy innovations. Scientists can help policy-makers to de-
sign policies that help to achieve multiple goals/wins.
Such policies can be designed by identifying synergies,
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and multidisciplinary and collaborative research is a
pre-requisite for identifying these synergies.

3B. Investing in institutional and human capacity for
science and innovation

This session focused on the type of investments need-

ed to strengthen institutional and human capacity to

enable food systems transformation.

Regional and international collaborations in food sys-
tem science need to be promoted and funds provided
to support programs that empower youth, farmers, and
women. The role of academics and science in build-
ing institutions can be strengthened through global
networks that generate new types of knowledge and
enable collaboration at the local, national, and glob-
al levels by bringing together different expertise. New
programs, projects, and ways of teaching to overcome
old barriers are required. Curricula and training courses
need to be updated and state-of-the-art materials in-
cluded. Greater emphasis needs to be placed on trans-
disciplinary research and education (in terms of courses
and degrees). In addition, to make related studies more
attractive to students, mindsets need to be changed to
see food system activities as a business, whereby entre-
preneurs in agribusiness and R&D can act as role mod-
els and support innovations from idea to output and
give practical examples. A more efficient food system
demands not only adjustments on the production side,
but also a shift in the mindset of consumers to foster
healthy diets. Changing consumption patterns towards
more sustainable and healthy diets requires invest-
ments in human resources (e.g. nutritionists, food ad-
visers) and educating the younger generation.

As future food systems become increasingly knowl-
edge-intensive, universities (and research organiza-
tions) require increased financial support to play a
key role in food systems transformation. This could be
achieved through specific official development assis-
tance (ODA) designed to support science and technol-
ogy in the recipient country by making science an inte-
gral part of development projects (with a percentage
of ODA-funded programs and projects going to local
and national research organizations, such as acade-
mies and universities) aimed at strengthening research
and higher educational systems.

3C. Capitalizing on models, data, and communica-
tions revolutions, and new methods

This session focused on capitalizing on and expanding

investments in models, data, methods, and communi-

cations to enable food systems transformation.



Speakers highlighted the utility of models as labs
where innovations can be tested to understand their
direct and indirect effects. This is particularly useful
regarding food systems that are highly complex. Differ-
ent types of models and other data-driven tools can be
applied in this regard. For instance, crop models can
assess the impacts of innovations on agricultural pro-
ductivity or landscapes. They can also predict yields in
specific contexts to inform crop insurance schemes.
Initially developed at the field scale, they are increas-
ingly also being applied at regional and global scales.
However, they have limitations, as it is only possible
to model a certain range of crops, and information on
different management approaches is limited. Anoth-
er important source of data is satellite images, which
can be used — for example — for damage assessments
and early warning. However, the local context can con-
strain their use: analysis of smallholder landscapes is
difficult due to mixed crops and landcover, often mak-
ing additional fieldwork necessary.

To take full advantage of these analytical tools in the
study of food systems, it will be important to integrate
different types of models, including crop models, eco-
nomic models or GIS-based tools. This remains a major
challenge. Limited data availability can also reduce the
extent to which these tools can be applied. Moreover,
data alone will not be enough; rather, the tools need
to be based on sound theory and decision support sys-
tems to make sense of the data. In addition, further
efforts are urgently needed to bridge the last mile to
end users and provide them with the necessary infor-
mation to assist them with decision-making on the
ground.

4. WHY THE FIGHT: GETTING T0 GRIPS WITH MISSED
OPPORTUNITIES AND CONTENTIOUS ISSUES IN SCI-
ENCE AND INNOVATION FOR FOOD SYSTEMS

This session explored the causes of important linger-
ing and emerging food systems-related science con-
troversies, as well as missed opportunities in STI for
food systems transformation, and discussed the role of
research to address such controversies and move be-
yond polarization. Speakers highlighted several missed
opportunities and contentious issues concerning (i)
agro-ecology, (ii) protein from aquatic foods, and (iii)
biotechnology.

Agroecology is about diversification (diversification
of landscapes, actors, knowledge [traditional/sci-
entific]), which reduces trade-offs between ecosys-
tems and natural resources and food productivity. To

mainstream agroecological practices, it is important
to address incoherent policies, excessive dependen-
cy on markets, and inadequate participation of citi-
zens. Any diversification strategy needs to be context
specific. Diversification is not a contradiction to pro-
ductivity, nor is it the sole solution to the problem,
but it can enhance the resilience of food systems.

Protein from aquatic foods is a missed opportunity to
transform food systems. Diversification should include
diverse foods from land and water systems. A major
challenge is to change the narrative from feeding to
nourishing, which gives an entry point to transform
water systems (e.g. in Cambodia, the most important
part of the diet is aquatic food). More research is need-
ed on the implications of incorporating wild aquatic
foods, e.g. seaweed that are high in micronutrients
and protein, into diets. The importance of wild food in
general appears to be underestimated, and more data
and research are needed on this.

Biotechnology alone cannot solve the issue of hunger,
but it is a part of the solution. CRISPR provides the
ability to increase the quantity and quality of yields,
as well as the micronutrient content of those yields.
However, the political economy strongly influences
the functioning of food systems. Science can be the
solution if there are the right incentives in place. The
major issue is having the right incentives in policy.
Technology needs to be regulated based on its out-
comes.

A challenge is also posed by misinformation about
what would be required to create sustainable food sys-
tems, and at the same time provide financial returns
for all stakeholders. Scientists can help in amplifying
the voice for new tools that can drive the necessary
policies and support the critical dialogues engaging
policy-makers. Scientists producing evidence can put
it in context, advise, and suggest pathways to imple-
mentation.
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5. ACHIEVING THE 2030 GOALS: OPPORTUNITIES,
TRADE-OFFS, OBSTACLES AND SYNERGIES

Drawing upon global foresight models and scenario ex-
ercises, this session looked ahead to the world in 2030.

Food systems are threatening key planetary bound-
aries, with some critical boundaries already being
surpassed. Feeding the world is currently at odds
with sustainable food production. Tackling the food
system challenges demands a systemic approach and
the provision of cross-cutting knowledge. Therefore,
research and public policies need to be connected
and actions from all actors in the area must be mobi-
lized. Food system transformation needs to address
both the supply and demand side in a holistic way
starting from research output that addresses soci-
etal needs to policy-making that integrates the civil
society. Participatory governance and research are
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key. Investment in multi-stakeholder partnerships is
mandatory, and communities must be empowered
to become part of research and policy processes.
Asymmetries in information need to be reduced (e.g.
through trade and knowledge). It is crucial to involve
citizens in making science choices, rather than just
explaining to them technologies based on risk as-
sessment.

For Africa, as the majority of its population lives in
rural areas and engages in agriculture, a vibrant ag-
ricultural sector is required to achieve inclusive de-
velopment and socioeconomic transformation. This
requires financial and infrastructure capacity building
and investment in human capital. African investment
in national public research is critical but insufficient.
Trade and regulation are key for food systems transfor-
mation. Intra-African trade needs to be boosted, and
free access to global food markets is critical.
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6. EMPOWERING AND ENGAGING KEY PLAYERS IN
FOOD SYSTEM INNOVATION

6A. Youth

This session focused on how to effectively and ap-
propriately engage, include, incentivize, and empow-
er youth in science and innovation for food systems
transformations.

Today’s youth are the decision-makers of tomorrow. It
is crucial to engage youth on two fronts: on the one
hand, there is a need to capitalize on their potential,
knowledge and ideas to foster innovation for food sys-
tem transformation, and on the other hand there is a
need to listen to them and their needs on an equitable
basis.

Food systems transformation must be inclusive of the
youth. Meaningful representation is the key to mean-
ingful engagement. Youth are still under-represented,
especially in international fora. This is a manifestation
of power imbalances and lack of inclusiveness (and lack
of understanding of thereof). Science is essential not
only in providing innovative ideas and knowledge for
food systems transformation, but also as a platform of

engagement of youth at local and global scales through
interdisciplinary, intergenerational and intercultural
networks. At the same time, acting only at the inter-
national level is not sufficient because many groups
are not represented at this level. Youth must be ap-
proached at both national and grassroots levels where
young people self-organize in informal ways on a vol-
untary basis, but without proper resources for action.

Youth have a particularly high stake in ensuring cli-
mate justice, which needs to go hand in hand with
environmental and food justice. Trade-offs between
these goals may exist and need to be addressed. This
requires collective multilateral approaches. Youth can
be drivers of change in this regard rather than passive
beneficiaries.

6B. Traditional and indigenous knowledge

This session focused on how to effectively and appro-
priately support and use traditional and Indigenous
Peoples’ knowledge and facilitate access and bene-
fit-sharing.

Speakers highlighted that indigenous food systems
are multifunctional and holistic, as well as self-suffi-
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cient and nutritious. Nature not only generates food
but medicine, shelter, energy and supports cultural
identity, social and spiritual life. Additionally, Indig-
enous Peoples’ innovations do not deplete natural
resources or increase carbon emissions. Women are
knowledge keepers, sharing and sustaining knowl-
edge by passing it on to their descendants. However,
it is insufficient to only acknowledge this, but rath-
er the move must take place from acknowledgment
to specific actions. It is necessary to let the keepers
of knowledge sit at decision tables, not only to pro-
tect their knowledge but also to confer the lessons
of their knowledge about resilience and sustainability
to address global challenges. Furthermore, it is im-
portant to recognize Indigenous Peoples’ knowledge
and treat it equally with other knowledge systems,
continue to encourage transdisciplinary collaborative
research and co-production of knowledge that will
support equitable benefit-sharing, and promote col-
laboration and network of champions for up-scaling.
To empower and engage knowledge holders, univer-
sities and scientific bodies should participate in local
initiatives and integrate indigenous knowledge into
school curricula.

Going forward, the key knowledge gap to address is
how to better integrate Indigenous Peoples in deci-
sion-making and scientific processes.

6C. Science in and by the food industry and start-ups
This session focused on how to effectively and appro-
priately support and use science in and by the food in-
dustry and start-ups, and foster partnerships between
food industry science and public sector, academia and
civil society science.

This session showcased private sector-led examples
of technological and institutional innovations that can
support the achievement of the SDGs on several lev-
els. In India, for instance, innovations have benefited
smallholders (satellite imagery/ remote sensing), con-
tributed to reducing poverty (white revolution) and
improved nutrition (biofortification). Cultured meat as
an alternative protein source can support food securi-
ty by providing nutritious and affordable food cost-ef-
fectively and with a smaller environmental footprint.
Innovations in the blue sector (including capture fish-
eries, aquaculture and non-fish aquatic foods) can
improve the access to and affordability of healthy
and diverse diets. Cultured meat and aquatic foods,
along with other innovations, could strongly increase
not only the quantity but also the quality of protein,
whereby the latter is often overlooked especially in
low- and middle-income countries.
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Developing and commercializing technological and in-
stitutional innovations requires a supportive start-up
ecosystem that engages local communities and indus-
try. In particular, challenges related to product registra-
tion and regulations for new products and novel foods
remain to be addressed in many lower-income markets.
A lack of harmonization currently inhibits advance-
ment, given that all countries have different regulatory
processes. The EU could be a useful role model in this
regard. Innovation environments should support both
incremental and transformative innovations to improve
food systems and achieve sustainable agriculture.

Sustainability in the aquatic foods sector will be key
to its long-term viability. Both the private and public
sectors have to be involved for sustainable fisheries
and aquaculture. Good resource management sys-
tems for public goods (i.e. fisheries) need to operate
across borders and should be based on science. On the
other hand, the industry has a responsibility to harvest
with the right tools, reduce pressure on fisheries by
sustainably increasing fish farming around the world,
and share knowledge on breeding for improvements
of growth and a reduction of disease outbreaks.

6D. Women

This session focused on strengthening rights, and the
effective and appropriate engagement, inclusion, and
empowerment of women in science and innovation
for food systems transformation.

Speakers highlighted that there exist synergies between
the two goals of achieving more gender equal societ-
ies and economies and the transformation of food sys-
tems into more equitable and sustainable food systems.
Processes that disempower women are also those that
exclude women from food systems. However, food sys-
tems and gender relations are diverse, and this diversi-
ty should be considered when prioritizing the pathways
towards food systems transformation. Land and credit
are the key resources that can empower women, al-
though women have reduced access to these two key
resources. Women’s access to markets is hindered by
cultural norms, gender-based violence, and limited mo-
bility exacerbated by unavailability of affordable trans-
port. Greater access to markets has been evidenced to
improve women’s decision-making as well as improved
incomes and nutritional outcomes. The pathways to
gender equity and food system transformation are sim-
ilar. Both require not only science-driven innovations
but also social, legal, and cultural change.

The key knowledge and evidence gaps needed to ad-
dress the overarching question of how to induce food



system transformation to gender equitable food sys-

tems include:

e How to limit hijacking of social networks among
women by privileged individuals (and men).

e How to identify and create new business models
that put women at the center.

e How to engage men in the empowerment process,
and create male champions for gender equality.

e How to understand intra-household inequalities
to induce change towards gender equitable food
systems, particularly at scale.

e How to break the default male-oriented system
(not only the food system).

1. BRAVE NEW WORLD: PUSHING THE FRONTIERS OF
SCIENCE FOR FOOD SYSTEMS

7A. Bio-science innovations

This session focused on the frontiers of science for food
systemes, in this case the frontiers of bio-science innova-
tions such as genome editing, synthetic biology, micro-
biomes, alternative protein sources, alternative sources
for essential micronutrients, cell factories and more.

Bio-sciences offer various opportunities to tackle mal-
nutrition. For instance, this includes the use of underuti-
lized crops to increase the diversity of the gene pool,
technologies for precision selection and accelerated crop
improvement, and biofortification to improve nutritional
quality of foods that are easily accessible for a large pop-
ulation. Bio-sciences also have strong potential to impact
personalized nutrition (i.e. nutrition that takes into con-
sideration individual genetics, phenotype, dietary habits,
etc.), but research in this area is still at an early stage.

Related innovations can also contribute to more sus-
tainable production. Although synthetic fertilizers/
pesticides have allowed us to significantly increase
agricultural production and reduce food insecurity,
their mis-use can have serious adverse effects for bio-
diversity and human health. There are many promising
bio-based innovations that can help make agricultural
production more sustainable (e.g. artificially synthe-
sized pheromones to control insect populations, mi-
crobiome-based inputs to improve carbon sequestra-
tion, reduce methane emissions from ruminants, etc.).
Synthetic biology will also have an important role in
vaccine development (e.g. for cattle). In the long run,
these technologies could be personalized for different
micro-environments (personalized farming). As bio-sci-
ence innovations are developed, it is important to un-
derstand the needs of those who will use these new
technologies at all stages of the value chain. For exam-

ple, what do farmers want from bio-inputs? What do
end consumers want from alternative protein sources?

Moreover, developing technologies is insufficient;
rather, these technologies must be available to small-
holders, and smallholders must have the resources
needed to adopt them if they wish to do so. Regional
harmonization on standards can speed up the adop-
tion and increase transparency of suitable biotech-
nologies. More coherent regulatory frameworks can
avoid creating barriers for competition, trade, and in-
novation. In some cases, regulating products instead
of technologies may be preferable (e.g. not restricting
the use of gene-editing, but creating regulations to en-
sure that the technology will not be mis-used).

7B. Digital innovations

This session focused on the frontiers of science for
food systemes, in this case the frontiers of digital inno-
vations such as artificial intelligence, machine learn-
ing, the Internet of Things, remote sensing, big data
analysis, robotics, and more.

Many digital tools are now available in the different
agricultural sub-sectors, in particular crop and live-
stock production, which support farmers with infor-
mation, access to markets and financial services. Addi-
tional investments are needed to move more of these
solutions to scale and make them available for pro-
ducers and other food system actors. A better science
base will be crucial to inform the design and scaling of
these digital tools, requiring closer collaboration be-
tween researchers and entrepreneurs. This will allow
STI products from the lab/university, etc. to be useful
in the farm/market. Building subject matter-exper-
tise among the providers of digital solutions as part
of teaching curricula could contribute to bridging this
gap. Moreover, better integration of the diverse digital
solutions into broader platforms can reduce marketing
costs and generate added value for users.

Data protection remains an under-regulated and un-
der-researched issue. A balance must be struck be-
tween capitalizing on the data available through the
digital tools to inform decision-making and protect-
ing the privacy of data among those that provide it.
Users should be given the option to retain their data
or be compensated for their use, either financially or
through improved service provision. In addition, ef-
forts need to be made to make available data action-
able and lead to relevant solutions on the ground. If
data access and decision intelligence remain unequal,
digital solutions will not level the playing field nor ad-
dress competitive disadvantages.
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7C. Policy and institutional innovations

This session focused on the frontiers of research on pol-
icy and institutional innovations such as financing the
actions for food systems transformations, repurposing
subsidies, innovating taxes, designing regulations, fa-
cilitating collective action, governing common goods,
revising gender norms, improving market functioning,
re-assessing the price and value of food and more.

Economic policy reforms that can help to achieve dif-
ferent goals at the same time need to be developed
and implemented. Some of the current subsidies with-
in the food systems, e.g. for intensive animal farms
that contribute to environmental degradation, must
be redirected to encourage and support sustainable
practices. Consideration should be given to promoting
technologies such as cellular meat and fish, low im-
pact vertical farming, and regenerative ocean farming
as well as public sponsoring of food industry initiatives
that promote healthy food habits.

There is a need for eliminating price and market distor-
tions. Market distorting subsidies should be replaced by
income supporting programs for low-income consumers
and producers. Internalizing the true cost of food into
the price of food through taxes or policy instruments
should be explored, but it must be considered wheth-
er poor people can afford those prices. Social protec-
tion would need to be enhanced. True cost accounting
must be integrated into national accounting, from GDP
account to GEP (growth and ecosystems) accounting.
Price surveys, production surveys, and ecosystem ser-
vices accounting surveys should be integrated.

Continuity of effective policies can be ensured through
institutionalizing science-policy interfaces at national
and regional levels. Bridging scientific and indigenous
knowledge, building consensus on key definitions and
communication between policy, science and consum-
ers are some of the key roles for these science-policy
interfaces.

There is room for better communication of scientific
evidence for effective policies, whereby the trade-
offs and synergies of different policies must be clearly
articulated and priorities must be identified for poli-
cy-makers.

8. LOOKING AHEAD: STRATEGIC FOOD SYSTEMS
SCIENCE BEYOND 2030

This session closed the Science Days with reflections
on the long-term (beyond 2030) issues, opportunities,
and challenges for STI.
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The essential role of science for food systems transfor-
mation was highlighted throughout this session. While
many of the food systems of operated within and by
the private sector, governments have a key role to play
in creating appropriate macroeconomic frameworks
and providing appropriate incentives and regulations
to facilitate proper functioning of the private sector,
creating positive externalities where the true cost of
food is not reflected in market prices, and investing in
research and development. Both public and private
sectors have important roles to play in research and
development. Both basic and applied research are
necessary. Investment in scientific research on and for
food systems needs to increase by both the public and
private sector.

It is insufficient to generate new innovations. Many in-
novations and solutions already exist that are ready to
be implemented. It is critical to understand and over-
come hurdles in innovation, including ensuring wider
access to innovations, especially by populations that
were missed in the millennium agenda.

Technology should be adapted to user demands. Farm-
ers and consumers must come together with scientists
and be involved in technology design instead of simply
being the recipients of technologies. This engagement
of science and scientists with the end users will only be
effective if it is long term, institutionalized, and iterative.

Food systems transformation and food security is not
only about the supply side, but also the demand side.
Affordability of healthy diets is a huge issue that must
be tackled.

Key areas of research highlighted included assessing
the true cost of food, improving resource use effi-
ciency, overcoming hurdles to implementation of in-
novations, increasing affordability of healthy diets,
increasing productivity and production of fruits and
vegetables, and reducing food loss and waste.

The need for a global science-policy interface on food
systems was highlighted. Suggestions were made for
an intergovernmental platform, perhaps along the
lines of the IPCC, and more broadly to explore a global
agreement for food systems, perhaps along the lines of
the Paris Agreement on climate. These would convey
and entail a longer-term commitment by governments
to overhaul the food systems. A radical change in food
systems is needed, not incremental change.
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CLOSING REMARKS AND WAY FORWARD

Joachim von Braun, Chair of the Scientific Group, reit-
erated that the Science Days brought together all sci-
ences — social and natural sciences — to facilitate trans-
formation towards sustainable food systems, with the
key objective of ending hunger and malnutrition.

While food systems marginalize hunger, this must not
be tolerated. The undernourished, youth, women, In-
digenous Peoples, and all those who are marginalized
have the right of agency on all matters of the food
systems. The 1.5 degree global warming goal is equiv-
alent to the zero hunger by 2030 goal. To get there,
accelerated science investments and the resulting
complex set of innovations need to be one of the top
game-changing actions of the Summit.

Science Days was a great learning and research ex-
change experience. Game-Changing actions partly
resulting from the important five Action Tracks that
shape Summit agendas were shared. The FSS as a
whole needs to become the game changer.

Frontiers of science themes that bring resilience and
equity were on the agenda. There was a call for pov-

erty lines to change given that many of them are ridic-
ulously low, not permitting a healthy diet. The oppor-
tunities of data revolutions and related analytics were
noted, as were the related monopolization risks. Bio-
technologies and digitization play a key role in sever-
al contexts. Micro-biome research is very relevant for
understanding both human nutrition and soil health,
plant and animal health, namely One Health. Agro-
ecological approaches should be part of the science
agenda, and landscapes need to change, monoculture
agriculture abandoned, and digital precision farming
innovations embraced to facilitate increased biodiver-
sity. The opportunities for modeling were stressed,
and the key role of trade arrangements was highlight-
ed. All sessions touched upon the COVID-19 crisis, and
the fragility of the food systems due to climate crises.
There were calls for more sharing of science.

Ideas for addressing the finance challenges were
shared, and it was noted that both the corporate and
public sectors are needed for finance. The InterAcade-
my Partnership suggested to connect science funding
to ODA development program spending. The Scientific
Group called upon governments to spend at least the
equivalent of 1% of food systems GDP for food systems
science.
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It was a bold decision by the UN leadership to unleash
a multi-stakeholder process as well as invite an inde-
pendent Scientific Group to mobilize science commu-
nities around the world and advise with evidence on
the Summit agenda. The science communities broadly
welcomed that move by the UN, but it is normal that
this is not welcomed by everyone, such as concerns
articulated by the HLPE of the CFS. It is time to move
to productive so-called “cooperative conflicts”, to use
a term from Amartya Sen. Proposals are on the table
to strengthen existing science-policy interfaces and
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consider new mechanisms. Academies of sciences and
business leaders suggested to establish an IPCC type
mechanism for food systems, and it was welcomed
that the EU has set up a high-level expert group to sort
out such options.

In closing, consideration was given to explore options
for continuation of this Science Days format in the fu-
ture a few times until 2030, including watching prog-
ress on the FSS commitments from an independent
science perspective.



2. THE AGENDA OF SCIENCE DAYS

The Science Days agenda can be accessed on the website of the Scientific Group (link below). Recordings of all the
Science Days sessions and the complete report of the Science Days are also available on the website.

Link: https://sc-fss2021.org/events/sciencedays/program/

3. THE LIST OF SIDE EVENTS OF SCIENCE DAYS

Side Events of the Science Days oragized by global partners of the Scientific Group are listed on the website of the
Scientific Group (link below). The highlights of these events are also available on the link.

Link: https://sc-fss2021.org/events/sciencedays/side-events/

ANNEX 3: TERMS OF REFERENCE OF THE SCIENTIFIC GROUP

The terms of reference of the Scientific Group are available at the following link:

https://sc-fss2021.org/wp-content/uploads/2020/11/Terms_of_Reference_web.pdf
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About the Scientific Group of the UN Food Systems Summit

The Scientific Group of the UN Food Systems Summit is an independent group of leading researchers and scientists from around the world with a mandate
from the United Nations. The Scientific Group is entrusted to deliver independent, state-of-the art, robust, scientific evidence to the UN Food Systems Summit.
The Group has published research reports to guide and inform the Summit’s policy and investment decisions for the transformation of global food systems.
The Scientific Group reports have been appraised and scrutinized by the members of the Group in its series of meetings and have further undergone external
peer-review.

The Scientific Group has further brought to the fore diverse perspectives through its network of global partners who have published over forty scientific Briefs
in collaboration and dialogue with the Group.

Chair of the Scientific Group is Joachim von Braun, Director of the Center for Development Research (ZEF), Bonn University, and Professor for economic and
technological change. Vice Chairs of the Scientific Group are Kaosar Afsana, Kaosar Afsana (Bangladesh) Professor, BRAC James P Grant School of Public Health,
BRAC University, Dhaka, Louise O. Fresco (Netherlands) President of the Executive Board, Wageningen University & Research. Mohamed Hassan (Sudan)
President of The World Academy of Sciences for the advancement of science in developing countries (TWAS).

Suggested citation:

“von Braun, J., Afsana, K., Fresco, L.O., & Hassan, M. (Ed.). (2021). Science and Innovation for Food Systems Transformation and Summit Actions, Papers by the
Scientific Group and its partners in support of the UN Food Systems Summit. ScGroup of the UNFSS (2021), https://sc-fss2021.org”

All publications of the Scientific Group and its partners can be found at www.sc-fss2021.org
@sc_fss2021
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