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Drivers

Biophysical, climate
and environment

Income growth and
distribution

Politics and
leadership

Sociocultural context

Population growth,
migration and
conflict

Globalization and
trade

Urbanization

Food systems are complex

Food production
systems & inputs (soll,
water, biodiversity,
nutrients, etc.)

Food storage, loss,
distribution & transport

Food processing &
packaging

Retail & markets

Components of Food Systems

Food Environments

Food availability — type
& diversity of foods on
offer

Food affordability —
food prices, alone & in
comparison to income

& expenditures

Product properties —
safety, quality, appeal
& convenience

Vendor properties —
location & type of retail
outlets

Food messaging —
promotion, advertising
& information about
food

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.

Individual Factors

Economic —
income & purchasing
power

Cognitive — information
& knowledge

Aspirational — desires,
values, & preferences

Situational —
home & work
environment, mobility,
location, time
resources

Consumer
Behaviors

Food acquisition,

preparation, meal

practices, storage
& waste

Quantity

Quality
Diversity

Outcomes

Environmental
outcomes

Nutrition & health
outcomes

Economic
outcomes

Social equity, &
inclusion outcomes
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A Polycrisis: “three Cs” and “five Fs” of concern

QOutcomes

Hendriks et al 2022 BMJ




10 reasons why food systems must be
transformed and the hurdles we face



1. Food systems contribute to climate change &
environmental degradation

Global Emissions (2015) End-of-life (waste)

53.3 billion tonnes of carbon dioxide equivalents 8.6% of food emissions Post-retail

o)
Consumer prep: 2.5% of food emissions _1_1_4’

Retail: 4% of food emissions

Packaging: 5.5% of food emissions Supply chain
18%

Transport: 4.8% of food emissions —
ing: 0 i Transport emissions by mode
Food processing: 3.5% of food emissions _Road: 3.9%

—Rail: 0.7%
— Shipping: 0.17%
— Aviation: 0.02%

. . Emissions from fertilizer application
AgrlCUIturaI prOductlon Methane from cattle’s digestion (“enteric fermentation”)
39% of food emissions Pethane from rice
missions from manure management
Emissions from pasture management
Fuel use from fisheries and on-farm machinery
Energy for fertilizer production
Burning of agricultural waste

Land use Land use change (e.g. deforestation)

32% of food emissions Cultivated soils
Drainage and burning of soils, including peatlands

Food: 34%

| Non-food: 66%

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.  Licensed 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.

@ Rest of the world @ China @ Brazil @ United States @ India ) Indonesia [l European Union

Eu*o__pean Union
ndonesia

India

United States Rest of the world

Data: M. Crippa et al/Nature Food 2021 « Visualization: Betsy Ladyzhets




2. Climate change is & will have net adverse impacts
on crop yields & their nutritional quality

Myers et al (2014)*°

Pratein

Climate change will have adverse impacts on crop

yields and faster than expected 20% declines in protein
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Jagermeyr, J., et al 2021. Climate impacts on global agriculture emerge earlier in new generation of climate and crop models. Nature Food, 2(11), pp.873-885; 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 Lancet Planetary Health, 3(7), pp.e307-e317.



3. The lack of diversity is putting us at risk

® 391,000

GLOBALLY IDENTIFIED In 1970, the large majority of farm land
PLANT SPECIES in Asia and Africa was used for local 320,000 sq km

varieties of crops.

@ 5 5 3 8 1.56m sq km
? of local varieties 1,400 sq km
NUMBER OF CROPS USED

FOR FOOD BY HUMANS
THROUGHOUT HISTORY

200,000 sq km

3 of modern varieties

RICE, MAIZE, AND WHEAT Asia Africa
CURRENTLY PROVIDE >50% About 40 years later, far more land in 190,000 sq km
OF THE WORLD'S CALORIES 2010-14 was used for modern varieties
FROM PLANTS that often lack genetic diversity.

@ 1 2 2.18m sq km

12 CROPS THAT TOGETHER
WITH 5 ANIMAL SPECIES*
PROVIDE 75% OF THE
WORLD'S FOOD TODAY

*(IN ORDER OF GLOBAL

CONSUMPTION, COWS, CHICKENS,
PIGS, GOATS, AND SHEEP) Guardian graphic. Source: Trends in Varietal Diversity of Main Staple Crops in Asia and Africa and Implications for Sustainable Food Systems by Gatto et al.

290,000 sq km

220,000 sq km

Khoury, C. et al 2014. Increasing homogeneity in global food supplies and the implications for food security. Proceedings of the National Academy of Sciences, 111(11), pp.4001-4006;
Gatto, M., et al 2021. Trends in varietal diversity of main staple crops in Asia and Africa and implications for sustainable food systems. Frontiers in Sustainable Food Systems, p.12.



4. Inequities are deepening and plaguing progress

3.1 billion people cannot afford a healthy diet!

&

% of the Population
No Data h

<10%

10-25%
i 25-50%
B 50-75%
B 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.
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5. Dietary quality is modest worldwide
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AHEI score

I:] Correction . Red/processed meat . Non-starchy vegetables . Whole grains D Fruit

. SSBs ' Sodium . Legumes/nuts . Omega-3 fat . PUFA

World

Southeast/East Asia

Central/Eastern Europe
and Central Asia

High-income countries

Latin America/Caribbean

Middle East/North Africa

South Asia

Sub-Saharan Africa

Dietary quality is generally modest worldwide. In 2018,
the mean global Alternative Healthy Eating Index score
was 40.3, ranging from 0O (least healthy) to 100 (most
healthy).

Regional means ranged from 30.3 in Latin America
and the Caribbean to 45.7 in South Asia.

Scores among children versus adults were generally
similar across regions, except in Central/Eastern
Europe and Central Asia, high-income countries, and
the Middle East and Northern Africa, where children
had lower diet quality.

Globally, diet quality scores were higher among
women versus men, and more versus less educated
individuals.

Diet quality increased modestly between 1990 and
2018 globally and in all world regions except in South
Asia and Sub-Saharan Africa, where it did not improve.

Miller, V., et al, 2022. Global dietary quality in 185 countries from 1990 to 2018 show wide differences by nation, age, education, and urbanicity. Nature Food, 3(9), pp.694-702.



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

High systolic blood pressure

< Dietary risks

D —

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 )

Global number of deaths attributable to
risk factors, by cause

[ Cardiovascular diseases

1 Chronic respiratory diseases

[ Diabetes and kidney diseases

[ Digestive diseases

[ Enteric infections

[ HIV/AIDS and sexually transmitted infections
Il Maternal and neonatal disorders

Bl Musculoskeletal disorders

1 Neoplasms

I Neurological disorders

Il Nutritional deficiencies

B Other infectious diseases

Il Other non-communicable diseases

[ Respiratory infections and tuberculosis
I Self-harm and interpersonal violence
[ Substance use disorders

[ Transport injuries

X Unintentional injuries

T T T T T T T T T 1
2000 2500 3000 3500 4000 4500 5000 5500 6000 6500
Number of deaths (in 1000s)

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.



7. 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
Soup

350 m Savoury snacks

m Sauces, dressings & condiments
= Ready meals

u Processed meat & seafood
300 m Meat substitutes
m Instant noodles
= lce cream & frozen desserts
® Frozen processed potatoes
Dairy products & alternatives
Confectionery & sweet spreads
u Breakfast cereals
20 Baked goods
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P.l. Baker, P. Machado, T. Santos, 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.



8. The scale of malnutrition is universal & worsening

205.1million people in 45 countries/territories
face acute high food insecurity

Numbers of people in IPC/CH Phase 3 or above or equivalent in 45 countries/territories in 2022

828 million (10%)
of the world’s population are undernourished .

149 million (23%)
children under five years of age are stunted

45 million
children under five years of age are wasted

39 million |
children under five years of age are overweight
2.2 billion
adults are overweight or obese - e R

e <05 million B 3-4.99 million
05-099miion I 5-0.39 milion No 2022 data
® 1-2.99 million . 10-14.99 million Country not selected for analysis

() Indicates migrants/refugee populations (colour coding as shown in this key)

The boundaries and names shown and the designations used on this map do not imply official endorsement or acceptance by the United Nations. Final boundary between the Republic of Sudan and
the Republic of South Sudan has not yet been determined. Final status of the Abyei area is not yet determined.

Source: FSIN, GRFC 2022 Mid-Year Update.

Global Nutrition Report 2021; WHO/UNICEF/World Bank Group. Joint Malnutrition Estimates 2021; The Global Report on Food Crises 2022



9. Double burden of malnutrition is
increasing in LMICs

Popkin, B.M., et al 2020. Dynamics of the double burden of malnutrition and the changing nutrition reality. The Lancet, 395(10217), pp.65-74.



10. Significant rise in non-communicable
disease burden

Disease burden from communicable, maternal, neonatal and nutritional
diseases, World, 1990 to 2019 e
Total disease burden from communicable, maternal, neonatal and nutritional diseases, measured in DALYs

(Disability-Adjusted Life Years) per year. DALYs are used to measure total burden of disease - both from years of life lost and
years lived with a disability. One DALY equals one lost year of healthy life.

1 billion

800 million

Enteric infections
Maternal
disorders
Respiratory
infections and TB
| HIV/AIDS and
STls

Malaria &
neglected
tropical diseases
Neonatal
disorders

600 million [

400 million

200 million

Nutritional
deficiencies
Tuberculosis

0
1990 1995 2000 2005 2010 2015 2019

Source: IHME, Global Burden of Disease cCcBY

Disease burden from non-communicable diseases, World, 1990 to 2019
Total disease burden from non-communicable diseases (NCDs), measured in DALY's (Disability-Adjusted Life

Years) per year. DALYs are used to measure total burden of disease - both from years of life lost and years lived

with a disability. One DALY equals one lost year of healthy life.

1.4 billion Respiratory
diseases
__Neurological
disorders
1.2 billion
_ Cardiovascular
1 billion diseases
. — Skin diseases
800 million /// Substance use
e disorders
—_ Musculoskeletal
. disorders
600 million EESsSSS======—
—— Cancers
400 million
_ Digestive
diseases
200 million - Other NCDs

~ Diabetes and
kidney diseases

0
1990 1995 2000 2005 2010 2015 2019

Source: IHME, Global Burden of Disease CcCBY
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1. Who disproportionately suffers from malnutrition?

Progress to reduce stunting has not been equal across regions and sub-regions
Trends in the percentage of children under 5 affected by stunting, by United Nations region/sub-region, 2000 and 20201

2000 2020
50 49.1 483
436 44.9
414 41.5
2 39.9
370 38.0
3. 638 -
35.6
30 326 291 54 29.0
@ 30.7 309 30.7
g 25.5
5 274 3
&
23.3 19.5
20 185 214 2738 180 =
15.7
14.7
16.6
15.2
104 139 101
10 118
100 113 6.6 6.8
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43
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4.9 4.5 40
29 23 3.2 1.9
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United Nations Children’s Fund (UNICEF), World Health Organization, International Bank for Reconstruction and Development/The World Bank. Levels and trends in child malnutrition: key findings of the 2021 edition
of the joint child malnutrition estimates. Geneva: World Health Organization; 2021. Licence: CC BY-NC-SA 3.0 IGO



Chronic disease and health disparities

» Disparities in nutrition are driven by the
socioeconomic, educational, and environmental

disadvantages that have historically beset vulnerable

communities and that persist today. —— Chronic Diseases
. . . . utcom Diabetes
* Food insecurity affects approximately 11% of U.S. Obesity s Hypertnsion
households but is more common in Black, Latinx, and Couies pulmonary dysfunction

Native American households.
» People experiencing food insecurity and without
physical or economic access to food may instead _ |
have access to low-cost, energy-dense processed i and ethmgdLs:r’:li':ltif;e::e::r:,shiz:@a:,:d; sccess to health cre
ocation and physical environment; socioeconomic status; education;

fOOdS . social and community context
« Barriers to accessing high-quality, nutritious food, in

turn, are major factors in people’s risk to developing
chronic disease -- also disproportionately affecting
underserved racial and ethnic populations.

Belanger, M.J., et al 2020. Covid-19 and disparities in nutrition and obesity. New England Journal of Medicine, 383(11), p.e69.



2. What kind of food should be grown that is ethically

Earth’s surface

Land surface

Habitable land

Agricultural land

Global calorie supply

i _

Data source: UN Food and Agriculture Organ
OurWorldinData.org - Research and data to make prog

71% Habitable land

10% Glaciers
15M km?

19% Barren land
28 Million km?

This includes the world's deserts, sat flats,
posed rocks, beaches, and unes.

104 Million km? T
37% Forests 1% Shrub
39 Million km?
Al

ress against the world's largest problems.

1% Urban and built-up land 1% Freshwater
This includes settlements and infrastructure  Lakes and rivers
1.5mkm? 1.5m km?

71% Ocean
361 Million km?

Licensed under CC-BY by the authors Hannah Ritchie and Max Roser in 2019.

permissible when people are going

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

Asian beef
(excl. Indonesia)
70,000 ha

1.4%

Latin American
beef (excl. Brazil)
582,000 ha

11%

Brazilian beef
1.2 million ha
24%

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

Nearly one-fifth (18.4%) of deforestation
950,000 hectares per year

is driven by cropland expansion for oilseeds.
This is dominated by soybean and palm oil.

13% of deforestation

680,000 hectares per year

is driven by expansion of tree plantations
into native forest for paper and wood.

9.6%
499kha

Forestry Cereals
(paper, wood) (excl. rice)

7.3%
379kha

fruit, nuts

Vegetables,

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

5.6%
288kha 3.6%

hungry?

1 Africa
M Asia
[ Latin America

B Brazil

. Indonesia

Indonesian tree plantations account for 4% of deforestation

184kha
a
25kha
[ E—

Rice Other crops

Sugar Plant-based
fibres

Data source: Florence Pendrill et al. (2019). Deforestation displaced: trade in forest-risk commodities and the prospects for a global forest transition.
Licensed under CC-BY by the author Hannah Ritchie.

OurWorldinData.org - Research and data to make progress against the world's largest problems.

2 million hectares

1.8M

1.6M

1.4M

1.2M

iMm

800k

600k

400k

200k



Some countries/individuals will need to
make bigger changes

Energy intensive lifestyles
and dietary choices of
those living in high-income
countries are significant
anthropogenic contributors
to climate change.

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

United States 698 g 185¢g 3 ¢ ANl 1,140 g
United Kingdom 613 g 128 g 88 g l YNl 913 g
Brazil 394 g 141 g 32 ¢ 713 g
China NGlENe] 127 g 62g 1059 [kl
EAT-Lancet 250 g
India 291¢
Iran 147 g
Kenya 222 g
Cambodia 163 g
Senegal 121 g

Ethiopia 5N} 99g
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.



Achieving dietary micronutrient adequacy in a finite world

“The animal-source foods
derived from livestock also
happen to provide us with many
of the nutrients we need, access
to which varies dramatically
around the world. How we
provide a growing global
population with these essential
nutrients while staying within
environmental limits is one of our
greatest and most pressing
challenges.”

Beal, T., 2021. Achieving dietary micronutrient adequacy in a finite
world. One Earth, 4(9), pp.1197-1200.

Food (100 g)

&;) Crustaceans

5,

— Canned fish with bones

&C{j’ Chicken
0 milk
@ Dark green leafy vegetables

c% Groundnuts

' Fresh peas
Q§5@ Pulses

& Whole grains
Mango

Carrot and pumpkin

V% Okra

Iron
(mg)

12.3
W
5
0.3
25
3.5
-2
1.2

0
2.7
1l
2.
2.6
0.7
0.5
0.5
03

Zinc
(mg)

4
59
2.7
3.8
2
6.1
1.

1.9
0.4
0.6
2
0.3
13
0.8
0.1
0.
0.4

Folate
(ug DFE)

569
163
8
18
10
7
44
5
5
54
86
42
45
14
33
12

46

Calcium
(mg)

11
7
33
91
240
11
50
14
13
151
57
43

34

13
23

Tk

Vitamin A  Vitamin

(ug RAE)
4139
11562
o1
1.4
43
0
149
46
46

367

54

152

570
14

B12 (ug)
19
69
20

3.9
2.7
1.1

0.3



3. Who shapes and "governs” food systems?

CONCENTRATION IN THE AGRI-FOOD SUPPLY CHAIN

i 33 “The expansion in the size, global reach, and

AGROCHEMICALS FARM

S oo Top Toconai 6% concentration of transnational food corporations and their

SEEDS

’i‘ massively increased, well-coordinated, political and
economic power constitutes a major challenge to
5 O] governance”

BREEDERS ANIMAL

e ~ 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/
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Obesity Was Rising as
Ghana Embraced Fast
Food. Then Came KFC.

The growing!popularity of fried chicken and pizza in parts‘of Aftica
underscores how fast food is changing habits and expanding waistlines.

By DIONNE SEARCEY and MATT RICHTEL _ OCT. 2, 2017

¥ 5 = e

__;_H_Q_VLBlg Busmess Got

"Brazﬂ H@@ked on Junk Foo L

The Global Siren Call of Fast Food

By DIONNE SEARCEY OCT. 2, 2017



Ensuring
equitable and
ethical diets
from

sustainable
food systems




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

Increased
yields
1140/0 Hea|thy Food loss
amount of and waste
Improved Plant- calories halved
efficiency dominant
diets
127%
1 30%
| 40%
| 48%
Production Consumption Loss &
Waste

Clark et al 2020 Science

2°C

Combined
implementation

1.5°C
163%

Food Systems
Approach



Policies to improve nutrition across food systems

Agricultural production

Processing & Transport

Food environments

Labeling and Promotion

Diversification - Incentives for horticulture and crop diversification
Adaptation - Crop insurance and access to credit

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

Economic incentives (taxes and subsidies)

Barriers and facilitators to access (e.g. junk food free check-outs)
Zoning laws

Farm-to-school programs

Community and school gardens

Improved labeling (leads to product reformulation)
Restrictions on food marketing
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.
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