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Established the notion of “food systems” and their
political relevance for human and planetary health
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Evidence-based guidelines on appropriate policies, responsible investments and institutional arrangements needed to address
sustainable food systems while also addressing economic, social and environmental sustainability issues and impacts.



Why food systems are in
Crisis




We are in the middle of
catastrophic climate
breakdown

The Anthropocene defines Earth's
most recent geologic time period as
being human-influenced, or
anthropogenic, based on
overwhelming global evidence that
atmospheric, geologic, hydrologic,
biospheric and other earth system
processes are now altered by
humans.

Ripple et al (2023) The 2023 state of the climate report: Entering
uncharted territory. Bioscience.
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Climate change is & will have net adverse impacts on
crop vields

a Maize b Wheat c Soybean d Rice
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Climate change is & will have net adverse impacts on
nutritional quality of crops

14% declines in iron 15% declines in zinc

Bl <-60% [l -50% [EH-40% -3.0% [-2:0% [ -1.0% B <-60% [ -50% [ -40% 51_3.0% [ -2.0% [ -1.0%
Bl -55% W -45% [E-35% O -25% [C-15% [ ND BN -55% Bl -45% B-35% O -25% [1-15% [ ND

Beach, R.H., et al 2019. Combining the effects of increased atmospheric carbon dioxide on protein, iron, and zinc availability and projected climate change on global diets: a modelling
study. The LPH, 3(7), pp.e307-e317.



Food systems are vulnerable with increased risk of
multiple breadbasket failures

Climate and weather events
Geopolitical and economic events
Mismanagement and policy change
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Cottrell, R.S., et al. Food production shocks across land and sea. Nat Sustain 2, 130-137 (2019).



Climate-related

extreme weather
events are front
and center: Is the
world prepared?

Credit: Brandon Bell/Getty Images; Reutgers; ANGELOS TZORTZINIS/AFP
VIA GETTY IMAGES; REUTERS/Adnan Abidi; Unicef Ethiopia




The “three Cs” and “five Fs” of concern

Outcomes

Hendriks, S.L., et al 2022. Global environmental climate change, covid-19, and conflict threaten food security and nutrition. bmyj, 378.




Food systems are contributors to climate change &
environmental degradation

Global Emissions (2015)

53.3 billion tonnes of carbon dioxide equivalents

End-of-life (waste)
8.6% of food emissions

Post-retail
; . 1%
Consumer prep: 2.5% of food emissions SRS
Retail: 4% of food emissions
Supply chain
18%

Packaging: 5.5% of food emissions

Food processing: 3.5% of food emissions Transport emissions by mode
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Data source: Crippa, M., et al. (2021) Food systems are responsible for a third of global anthropogenic GHG emissions. Nature Food,

OurWorldinData.org - Research and data to make progress against the world's largest problems, ed under CC-BY by the author Hannah Ritchie

Six economies emit half of the world's food system
greenhouse gases
Greenhouse gas (GHG) emissions are measured in metric gigatons of CO2 equivalents.
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The type of diets we consume also matter for climate

Per capita food system greenhouse gas emissions of various U.S. diets

Figures show estimated greenhouse gas (GHG) emissions for one year of each diet and food group
Enter a food group to see its impact

@ Bovine meat [l Dairy @ Pig meat @ Sheep and goat meat [ Poultry @ Aquatic animals  Eggs [l Sugars @ Grains [ Vegetables
@ Vegetable oils @ Fruits @ Starchy roots [l Nuts and seeds [l Pulses and soy @ Insects
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The types of foods available to most are not optimal

Sales of ultra-processed food (kg/capita, 2006-2024)

400

= Sweet biscuits, snack bars & fruit snacks
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= Savoury snacks
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= Ready meals
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m Instant noodles
m lce cream & frozen desserts
® Frozen processed potatoes
= Dairy products & altermatives
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P.l. Baker, et al., “Ultra-Processed Foods and the Nutrition Transition: Global, Regional and National Trends, Food Systems Transformations and Political Economy Drivers,” Obesity Reviews 21, 12 (2020): e13126.



Sub-optimal diets are a major risk factor of
death and disease

High systolic blood pressure

B —

High fasting plasma glucose

Air pollution

High body-mass index

Tobacco

High LDL cholesterol

Kidney dysfunction

Child and maternal malnutrition

Non-optimal temperature

Unsafe water, sanitation, and handwashing

Unsafe sex

Low physical activity

Alcohol use

Other environmental risks

Occupational risks

Low bone mineral density

Drug use

Intimate partner violence

Childhood sexual abuse and bullying i

Global number of deaths attributable to
risk factors, by cause

[ Cardiovascular diseases

Chronic respiratory diseases

[ Diabetes and kidney diseases

B Digestive diseases

3 Enteric infections

3 HIV/AIDS and sexually transmitted infections
B Maternal and neonatal disorders

Bl Musculoskeletal disorders

1 Neoplasms

B Neurological disorders

Il Nutritional deficiencies

B Other infectious diseases

Il Other non-communicable diseases

[ Respiratory infections and tuberculosis
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Murray, C.J., et al 2020. Global burden of 87 risk factors in 204 countries and territories, 1990—-2019: a systematic analysis for the Global Burden of Disease Study 2019. The Lancet, 396(10258), pp.1223-1249.



The scale of malnutrition is universal and worsening

L Ll °
735 mi I I ion ( 1 0 / O) Numbers of people in Crisis or worse (IPC/CH Phase 3 or above) or equivalent in 58 countries/territories in 2022

of the world’s population are undernourished

148 million (23%))

children under five years of age are stunted =
45 million e S iy
. . Wy b
children under five years of age are wasted P
37 million "’"
children under five years of age are overweight
2.2 billion
adults are overweight or obese T

60 A2

Global Nutrition Report 2022; WHO/UNICEF/World Bank Group. Joint Malnutrition Estimates 2023; FSIN and Global Network Against Food Crises. 2023. GRFC 2023. Rome.



Transformation of this system

Drivers Components of Food Systems

Biophysical, climate
and environment

Food Environments Individual Factors

Food availability — type

Food production & diversity of foods on ~ Economic =
Income growth and systems & inputs (soil, offer income & purchasing
distribution water, biodiversity, power
nutrients, etc.)
Food affordability —
food prices, alone & in

Politics and comparison to income Cognitive — information
leadership & expenditures & knowledge

Food storage, loss,

distribution & transport Product properties —

. safety, quality, appeal &
Sociocultural context convenience
Aspirational — desires,

values, & preferences

Food processing & Vendor properties —
Population growth, packaging location & type of retail
migration and outlets
conflict Situational —

home & work

Food messaging - ) -
environment, mobility,

Retail & markets promotion, advertising sl
Globalization and & information about location, time
trade food resources

Urbanization

Policy Actions and the Enabling Environment

Fanzo, J., et al, 2020. The Food Systems Dashboard is a new tool to inform better food policy. Nature Food, 1(5), pp.243-246.

IS not easy!
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Food System

Coome The cost of inaction is massive

Reduction in hidden costs compared to Current Trends

« The unaccounted costs of food Trillion USD PPP 2020
systems' burdens on people and the
planet are estimated at 15 trillion USD gl M5 M0 a5 00 i AN
a year, equivalent to 12% of GDP in
2020. B
» Health costs are 11 trillion USD per g 2
year a .
« Environmental costs are 3 trillion USD S
a year = _—
» Transforming food systems would 2 | iddencontsbetsen
provide economic benefits equivalent 6 el
to at least 5 trillion USD a year dpart |

® Greenhouse Gas Emissions ® Land Use Change

Nitrogen Emission ® Dietary Intake ® Poverty

Ruggeri Laderchi, C., et al (2024). The Economics of the Food System Transformation. Food System Economics Commission, Global Policy Report.



Food System
Economics
Commission

At 200-500 billion
USD a year, the
estimated costs of
global food system
transformation are
low compared to its
economic benefits

Operational Goal

&l

Diets
Consumption of
healthy diets by all

Livelihoods

Strong livelihoods
throughout the
food system

o

Biosphere
Protection of intact

land and restoration
of degraded land

b5

Production
Environmentally

sustainable production

throughout the
food system

Food system measures

+ Eradication of undernutrition

« Stabilization of obesity

« Convergence towards healthy diets

+ Halving food waste

« Trade liberalization

» Wage increases in agriculture

- Capital substitution

+ Reducing emissions from

deforestation and forest degradation

(REDD#)
« Land conservation
« Peatland rewetting
« Water conservation
« Biodiversity offset

« Nitrogen efficiency
« Longer crop rotations
+ More landscape habitats

+ Emission mitigation from rice cultivation

+ Livestock management
+ Manure management

+ Soil carbon management

i

External
Sustainable
transformations
external to the
food system

« Slower population
growth

« Equitable human
development

- Sustainable energy
transition

« Increase in bioplastics
« More timber construction

Ruggeri Laderchi, C., et al (2024). The Economics of the Food System Transformation. Food System Economics Commission, Global Policy Report.



What issues limit food
system transformation”?




1. Should some countries/individuals make larger changes
to their diets to benefit the whole of society?

M Dairy (milk equivalents) M Red meat (beef, lamb, pork) ™ Chicken M Eggs M Fish

Energy intensive lifestyles
and dietary choices of

those living in high-income onina K IR ° °

. . " EAT-Lancet 250 g 334 ¢
countries are significant

anthropogenic contributors

el 1,140 g

t I . t h Kenya 274 g
O C Ima e C ange. Cambodia ‘ VA 163 g
Senegal - 121g
Ethiopia m 99 g
|
0g 200 g 400 g 600 g 800 g 1,000 g
Source: Food and Agriculture Organization of the United Nations; EAT-Lancet Commission OurWorldInData.org/diet-compositions + CC BY

Note: Diets by country are given as food supply - this is higher than actual intakes because it does not correct for consumer waste.



EAT-Lancet Commission

-————
- -

Health boundary

Global

siebns pappy

Willett, W., Rockstrom, J., Loken, B., Springmann, M., Lang, T., Vermeulen, S., ... & Murray, C. J. (2019).
Food in the Anthropocene: the EAT-Lancet Commission on healthy diets from sustainable food

systems. The lancet, 393(10170), 447-492.

Health boundary

North America

153%

234%

Health boundary

_=+100% . _

Sub-Saharan Africa

Emphasized foods

O&| O 0K
Dairy
foods Fish

Optional foods

3

Poultry

Limited intake

Vegetables Fruit Legumes

Starchy
vegetables

Eggs




Inequities are deepening

3.1 billion people cannot affordq,healthy diet!

&

% of the Population

No Data ?’

<10%

10-25%
N 25-50%
W 50-75%
W 75-100%

% of the population who cannot afford a healthy diet

FAO, IFAD, UNICEF, WFP and WHO. 2020. The State of Food Security and Nutrition in the World 2020. Transforming food systems for affordable healthy diets. Rome, FAO.



Earth's
surface

71%
Ocean

148 Million km?
361 Million kmy

Land
surface

Habitable
land

2. How do we best use
finite resources when we
still have hunger?

: ?%1

Includes grazing land for animals and
arable land used for animal feed production

Agricultural
land

Global
calorie Falo%?am Sased
supply food :

Global
protein ’:632'6"‘

rom plant-based
supply food

Food and Agriculture Organization of the United Nations (2023). FAOSTAT Database. Figure in: United Nations Environment Programme (2023).Frontiers 2023. What’s Cooking? An assessment
of the potential impacts of selected novel alternatives to conventional animal products. Nairobi. https://doi.org/10.59117/20.500.11822/44236.



Conversion drivers of tropical deforestation, 2005 to 2013

African beef
215,000 ha per year
4% of deforestation

41% of deforestation
2.1 million hectares per year
is driven by pasture expansion for beef

I Africa
B Asia

Asian beef —
(excl. Indonesia) Nearly one-fifth (18.4%) of deforestation " Latin America
70,000 ha 950,000 hectares per year B Brazil
1.4% is driven by cropland expansion for oilseeds.

Latin American —
beef (excl. Brazil)

This is dominated by soybean and palm oil.

13% of deforestation

582,000 ':3 680,000 hectares per year
11% is driven by expansion of tree plantations
Bragiiian baef — into native forest for paper and wood.
1.2 million ha
24%

B indonesia

— Indonesian oilseeds (mainly palm oil)
account for 6.4% of deforestation

— Indonesian tree plantations account for 4% of deforestation

2 million hectares

1.8M

1.6M

1.4M

1.2M

M

800k

600k

400k

200k

9.6%
499kha
7.3%
» 379%ha 5.6%
o 288kha 3.6%
184kha
e O
a
25kha
_ messsss—— ()
Beef Oilseeds Forestry Cereals Vegetables, Rice Other crops Sugar Plant-based
(paper, wood) (excl. rice) fruit, nuts fibres

Data source: Florence Pendrill et al. (2019). Deforestation displaced: trade in forest-risk commodities and the prospects for a global forest transition.
OurWorldinData.org - Research and data to make progress against the world's largest problems.

Licensed under CC-BY by the author Hannah Ritchie.



3. Who shapes and "governs” food systems?

CONCENTRATION IN THE AGRI-FOOD SUPPLY CHAIN

i % “The expansion in the size, global reach, and

AGROCHEMICALS FARM
Top 5 MACHINERY & DATA

concentration of transnational food corporations and their
[} massively increased, well-coordinated, political and

FERTILIZERS

economic power constitutes a major challenge to
& governance”

BREEDERS ANIMAL

o ~ Lancet Obesity Commission, p27

ALTERNATIVE FOOD SYSTEM INITIATIVES

IPES-Food. 2017. Too big to feed: Exploring the impacts of mega-mergers, concentration, concentration of power in the agri-food sector. www.ipes-food.org;



http://www.ipes-food.org/

The combined share of sales for
the top four firms (CR4) for
selected U.S. commodities, food
processing/manufacturing and
distribution/retail channels.

Soybean processing

Ag I
Processing  Gargill
CR4: 80%

Cold cereal

CR4: 58%

Retail grocery

Albertsons  Costco
CR4: 45%

Fomily Form
Action Allionce

U.S. Market Concentration

Beef processing

Pork processing Chicken processing

Marfrig Cargill Homel Tyson Perdue

CR4: 73% CR4: 67% CR4: 54%
Soft drinks Beer Salty snacks

O Pappe L ! | 5 B
Talking Rain _ Snapple Heineken Constellation n Campbell
CR4: 82% CR4: 77% CR4: 63%

Ice cream Fresh cut salad Wine

Bonduelle/ 1 WTaylar The Wine
Blue Bell Wells. Ready Pac ~ Fams. Trinchero Group
CR4: 54% CR4: 50% CR4: 46%
Convenience stores Fast food Distribution

{Syaco-— o US Food

Marathon Shell

NS

Wendy's Subway
CR4: 39%

CR4: 43% CR3: 32%

Hendrickson, Mary K., Philip H. Howard, Emily M. Miller and Douglas H.
Constance. 2020. The Food System: Concentration and Its Impacts



How do we ensure inclusive
diets within planetary
boundaries?




Achieving the Paris climate change targets
requires multi-level food systems action

Business-as-usual will exceed the 1.5°

Increased carbon budget & most of 2° budget

yields
11 4% Healthy Food loss
| d amount of and waste
mprove Plant- calories halved
efficiency dominant
diets Combined
implementation
127%
130%
1 40%
1 48%
67% chance of staying below 1.5°C
163%
\ | \ !
Production Consumption Loss & Food Systems
Waste Approach

Clark, M.A., et al 2020. Global food system emissions could preclude achieving the 1.5 and 2 C climate change targets. Science, 370(6517), pp.705-708.



It is not just one thing — it has to be a host of policies and
interventions across food systems

» Diversification - Incentives for horticulture and crop diversification
Aaricultural oroduction « Adaptation - Crop insurance and access to credit
9 P « Technology - Investment in R&D and technology
« Subsidies - Policies that promote nutritious crops

+ Reformulation - healthier ingredients in food processing

« Standards — setting standards in food (salt, fat quantity in meat)

» Fortification - adding nutrients to staple foods

* Processing - fermenting, preserving, processing to enhance the nutritional content of foods

« Cold chain storage and transport — ensuring perishable foods do not rot and are safe for
sale to avoid loss

Processing & Transport

» Economic incentives — taxing unhealthy foods and subsidizing healthy foods
Food environments » Access innovations — remove barriers and facilitate to access (e.g. junk food free check-
outs), zoning laws
* Reaching youth - Farm-to-school programs, school meal programs, school gardens
« Community cohesion - Community gardens and farms

i , » Labels - Improved labeling (leads to product reformulation)
Labeling and Promotion « Advertising - Restrictions on food marketing

+ Messages - Mass media campaigns

Haddad, L., Hawkes, C., Waage, J., Webb, P., Godfray, C., & Toulmin, C. (2016). Food systems and diets: Facing the challenges of the 21st century.



1. Provide adaptation support &
tools for food system actors

AT ST e

Number of people who work in food systems = 4.5 billion

Small farms (<20 ha) produce more than 75% of food in SSA, SA, and SEA

53-81% of micronutrients are produced on diverse agricultural landscapes

Fanzo et al 2021 Food Policy; Herrero et al 2017 LPH

 For small-scale farmers and other

food actors, providing innovative
tools & information to adapt is key so
they can produce nutritious foods
and get them to markets in places
where these foods can be grown

For large-scale actors, incentivize
them to produce nutritious,
sustainable, cheap and convenient
foods

Invigorate youth to work and invest
in food systems and learn from our

elder food system experts



2. Promote stronger governance of food environments &
actors for better access & information

53 countries have introduced a tax on SSBs

90 countries have a food-based dietary guideline

* Increase food access to diverse and
nutritious food at local levels and in
public institutions

85 countries have a school meal program

 Introduce regulations to incentivize
sustainable food choices through lower
prices and disincentivize unhealthy and
unsustainable foods through taxation

» Support policy measures and
awareness programs to engage and
iInvolve consumers to encourage
healthy and sustainable diets

The Global Survey of School Meal Programs, 2019; WHO 2022; Herforth et al 2020



3. Incentivize changes in demand towards
healthy diets

O Inner circle: lower rank impact () Outer circle: higher rank impact Su bstituting 10% of daily caloric intake from beef and
(oo T e Humenhealth _ Environment processed meat for fruits, vegeta bles, nuts, legumes and
T selected seafood provides health improvements of 48 min

gained per person per day and a 33% reduction in dietary
carbon footprint.
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Stylianou, K.S., et al 2021. Small targeted dietary changes can yield substantial gains for human health and the environment. Nature Food, 2(8), pp.616-627.



4. Improve national food system decision-
making with better food systems science

Food system transformation is urgent,
requiring rigorous, science-based

monitoring to guide public and private
decisions and support those who hold

decision-makers to account. g== ) Food Systems Dashboard

Yet, policymakers are often in the dark on
how food systems are performing, potential
near- and long-term risks, and where to

intervene. Food Systems
: : Countdown
We are developing global guidance & better Initiative

data tools, metrics, and models to unpack
some of the most complex food systems
science issues.



Ensure evidence and data helps policymakers
make informed decisions

.
F Food Systems Dashboard foodsystemsdashboard.org

The Food Systems Dashboard gives a complete view of food systems by bringing together data from multiple
sources. It's now possible to compare drivers, components, and outcomes of food systems across countries and
regions, gain insights into challenges, and identify actions to improve nutrition, health, and environmental
outcomes.
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Global Data > Country Profiles > Policies and Actions

View global data for hundreds of indicators spanning every aspect of food systems. Dive into country-specific data, including our food systems diagnostics. Explore evidence-based interventions that can help improve outcomes of food systems.

Describe Diagnose Decide

Fanzo, J., et al 2020. The Food Systems Dashboard is a new tool to inform better food policy. Nature Food, 1(5), pp.243-246.



Monitoring food systems contributes to
accountability and action

Food Systems
Countdown
Initiative

 The Food Systems Countdown Initiative is a collaborative effort to
monitor food system change and performance over the next 8 years.

« Such monitoring can help aligning decision makers around key TH E FOOD SYSTEMS
priorities, incentivize action, hold stakeholders accountable, sustain COUNTDOWN:
commitment by demonstrating progress, and enable course- 2023 | THE STATE OF FOOD SYSTEMS WORLDWIDE

corrections.

« The FSCl is an interdisciplinary collaboration of 65 scientists : ‘ o
representing every region of the world from 32 organizations -- Civil foodcountdown.org
Society, Academia and the UN that emerged from the 2021 United
Nations Food Systems Summit.

Fanzo, J., et al 2021. Rigorous monitoring is necessary to guide food system transformation in the countdown to the 2030 global goals. Food Policy, 104, p.102163
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Lessons from the national food systems science level

* No single region of the world has a monopoly on food systems successes
or on food systems challenges. Every region has significant room for
improvement and countries can learn from each other.

« Without a monitoring system that shows strengths and weaknesses at the

national level, country attempts to transform their food systems will lose
their bearings and lose their way.

* There are critical data gaps that are preventing to effectively monitor
progress of food systems transformation in different dimensions. Efforts
and investments should be made in the near term to fill existing data

gaps.
 Researchers should ensure these indicators and their data are useful and

interpretable by policymakers and other food actors in ways that are
relevant for food system decisions and action.
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