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Why do we need
a food
transformation?




1. Because food systems contribute to GHG emissions

Global Emissions (2015)

53.3 billion tonnes of carbon dioxide equivalents

Non-food: 66%

Food: 34%

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

Consumer prep: 2.5% of food emissions

Retail: 4% of food emissions
Packaging: 5.5% of food emissions

Transport: 4.8% of food emissions

Food processing: 3.5% of food emissions

Agricultural production

39% of food emissions

Land use
32% of food emissions

Post-retail
11%

Supply chain
18%
]

Transport emissions by mode
- Road: 3.9%

- Rail: 0.7%

- Shipping: 0.17%

= Aviation: 0.02%

Emissions from fertilizer application

Methane from cattle’s digestion (“enteric fermentation”)
Methane from rice

Emissions 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 change (e.g. deforestation)
Cultivated soils
Drainage and burning of soils, including peatlands

Data source: Crippa, M., et al. (2021) Food systems are responsible for a third of global anthropogenic GHG emissions. Nature Food.

QurWorldinData.org

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

Licensed under CC-BY by the author Hannah Ritchie,

Food systems generate 21-37% of total greenhouse gas emissions

Agriculture uses 70% of all freshwater resources

1 million animal and plant species are now threatened with extinction

Of the 400,000 food species, 12 make up 75% of the food supply

60% of marine fish stocks are maximally sustainably fished

Food system has a big role to play in zoonotic spillover events

Crippa, M., et al, 2021. Food systems are responsible for a third of global anthropogenic GHG
emissions. Nature Food, 2(3), pp.198-209.



2. Because climate change will have significant impacts on human
systems
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High systolic blood pressure

Dietary risks

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 )

3. Because sub-optimal diets are a top risk factor of

disease and death.

u Global number of deaths attributable to
risk factors, by cause

i [ Cardiovascular diseases

= Chronic respiratory diseases

[ Diabetes and kidney diseases

B Digestive diseases

[ Enteric infections

I HIV/AIDS and sexually transmitted infections
I Maternal and neonatal disorders

Bl Musculoskeletal disorders

[ Neoplasms

B Neurological disorders

Il Nutritional deficiencies

I Other infectious diseases

Il Other non-communicable diseases

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

[ Transport injuries

= Unintentional injuries
1
0

T T T T T T T T T T T T 1
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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.



4. Inequities are deepening and plague progress

3 billion people cannot afford a healthy diet!

% of the population who cannot afford a healthy diet

% of the Population
No Data "
<10%
10-25%

W 25-50%
W 50-75%
W 75-100%

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.



5. Because of our diets, among other factors,
malnutrition is largely getting worse

720 - 811 million (10%)
of the world’s population are undernourished

149 million
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

Global Nutrition Report 2021; WHO /UNICEF /World Bank Group. Joint Malnutrition Estimates 2021; 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.



Why do food
YN ENE
inherently have

SO many trade-
offs?




Because food systems are complex

Drivers Components of Food Systems Outcomes

Biophysical, climate, Food Supply Chains Food Environments Individual Factors
and environment
Food availability — Economic —
Food production type & diversity of foods income & purchasing
Incorl_me g_rov?ﬂ'l and systems & inputs (soil, @ @il power
distribution water, b{oo‘;ve,-sﬂyj
nutrients, etc.) P
Food affordability —  Emdne
food prices, alone & in information & knowledge
Politics and comparison to income & .
leadership expenditures Nutrition & health
Food storage, loss, Aspirational - Food
distribution, & transport Food properties — delsgg?é ruc;:;';’gzg & Security Dle“.;
Sociocultural safety, quality, appeal, quannij./
convenience, & and quality

dynamics

Population growth,
migration, and
conflict

Food processing &
packaging

Retail, markets & waste

sustainability

Vendor properties —
location & type of retail
outlets

Food messaging -

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

Consumer Behaviors —
food acquisition,

Globalization and prgrﬁ?ﬁon ré?dvefgsfnrg, preparation, meal
trade G o."rr;a ’3” ized] practices, storage, &
ke waste Social equity &

Land use and
urbanization

Policy Actions and the Enabling Environment

Sustainable Development Goals

inclusion

Sustainability and Resilience

Fanzo et al 2021. Rigorous monitoring is necessary to guide food system transformation in the countdown to 2030 global goals and beyond. Food Policy.



Because food systems are shaped by drivers that
push and pull

Production / supply drivers o e feedbacl:- Drivers are dura ble, interact, a nd
technological innovations ---"‘~~, ---"'“—-____ o .
intensification and e o are impacted by feedbacks coming
homogenization of durable effect \\. T

agriculture e ™ “~~.._ from the outcomes they influence

climate change®

. . 4 \\
degradation in soils and S~
other agro-ecological ‘\\
“i %
interactions _condltlons \
improved access to . %
infrastructure H Impacts and influence ~ \

trade policies

Outcomes
» Environment (e.g. soil erosion)

fee_c_i ,t_)a_Ck Food environment - > Nutrition & Health (e.g. obesity) = Trade-offs
—— || Impacts and infl d
P ~ Hahili o mpacts ana intfiuence . an
(c?af\:leant:::z’e af;z;?rzgli'lli?\l/l) » Economic (e.g. efficiency) synergies
7
\__/ » Social (e.g. inclusion, equity)
durable effect
Consumer Il
Food choice Impacts and influence » -~ ¥
’
U
,l
_/ ,//
-
-
interactions . Y o
durable effect e e
S Tk General context
——— .
____—"— e = global and national economy
R 4____._..--———" macro, meso and local shocks and
feedback stresses (e.g. conflict)
= culture, social norms,

political economy

Béné, C et al 2019. Understanding food systems dynamics: a rigorous review of global food system drivers. Glob. Food Secur, 23, pp.149-159.



Because food systems act across multiple levels + actors

5 Food system Other sectors
- - (energy, fibre, tourism, etc.)
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Tendall, D.M,, et al., 2015. Food system resilience: defining the concept. Global Food Security, 6, pp.17-23.



Because food systems interact with other systems

Pollution / Clean Water Availability (E)

Individual Decision-Making

Nutrient Absorption
(F)

Susceptibility /
Immune Response
(G)

Food Availability/

Quality (A)
Labor Availability
(B)
) A
Agri-Food
Pollution / Soil System
Degradation /

Climate (C)

Sustainability of
Food Production (D)

Hammond, R.A. and Dubé, L., 2012. A systems science perspective and transdisciplinary models for food and nutrition security. Proceedings of the National Academy of Sciences, 109(31), pp.12356-12363.



The global food system

sustainability index

Bene C, Fanzo J, Achicanoy HA, Lundy M (2022) Can economic development be a driver of food system sustainability? Empirical
evidence from a global sustainability indand a multicountry analysis. PLOS Sustain Transform 1(5): e000001 3.
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Greenhouse gas emissions in total agriculture .0.2-0.10.1'0.1 001010 0 0 0 0-0.20.10.10 0104 0 0 0.1 0 -0.1-0.1-0.1-0.1 0 -0.1

Agricultural water withdrawal [i}0:4-0.2-0.465 66 0.2.0/60.3 0 -0.1-0.3 0 0.2 04 0.3 5 (6 0.4 006 0.4 014 0 0.4 0.4 016-0.40.4 0I5
Soil carbon content [ilf0.3 0 0.20:4-0.10.40.4 0.2 0 -0.30.2 0.3 0.4 04 0.2 014 0.2 014 0.3 0.3-0.20.2 0.4 015 -0.
Agricultural land as % of arable land .o.a 0 -0.1-0.1 0 0.10.20.1-0.1-0.1-0.20.1 0 -0.2 0 -0.5-0.2:0.1 0 -0.10.5-0.1-0.1-0.3-0.1-0.1
Benefits of biodiversity index [i0.1-0.1-0.30.10.10.10.1 0 0.10.2-0.10.1-0.20.1-0.40.20.2:0.1-0.1-0.3 0 -0.1 0 -0.10.1
Crop diversity -m 0.2-0.40.2 0 0 -0.20.20.20.30.10.3 035 0.2 0.4 0.2 0.3-0.10.1 0.1 016-0.30.4 0.4
Agriculture value-added per worker [il] o B0 0.5 0.2677-0.40.4 017 016 18018 0.2 BI8I6I8 016 -0.20.2 (16 B8

Cost of nutrient adequacy - 0 -0.2-0.30.10.30.1-0.2 0 -0.10.20.20.30.1 0 0.10.10.2-0.20.1 0

Retail value of ultra-processed food sales per capita [i}0:7-0:5-0.101 0.2-0.40.70/610%81018-0. 2818018 0.7 0.1 -0.30%
Relative caloric price of milk, eggs, white meat, and fish [0 0:3108-0.30:4 018 016 0.5 016 0.1 016 016 0:4-0.1 0 ...
Relative caloric price of Vit A rich vegetables and fruits .o.s.-o 30.40.30.50.30.3 0 0.4050.3-02 0 0.40.4-0504 05
Relative caloric price pulses [i§}0.30.10.10.10.10.10.1-0.10.10.20.1 0 -0.10.10.1-0.2¢
Relative caloric price of junk food [il0:4-0.40:5070:50/6-0.10%60560:5 0 -0.1-050%6086
Labor force participation rate, female [ff0.20.1-0.30.4020.10.303 0 0 0.1-0.20.204
Existence of national food-based dietary guidelines .0.4 0.30.30.40 .3 0.3-0.10.2 0.3 0.4-0.20.4
Existence of any policies on marketing of junk foods to children .E 06
Existence of any policies on mandatory nutrition labeling . 016 0.1 015 05 0:4-0.10.1 0.3.-0.4.

Per capita food available for human consumption [l 0:3
Food consumption as share of total income [ o:3 8l 0% 6 -o. 103..'-
Estimated travel time to the nearest city .0.4 0.20.30.10.4 0
Access to improved water resource 5
Access to electricity il 016-0.201 018

Price volatility index [il] o 0:4 64 016-0.40%6 018
Per capita food supply variability . 0 -0.1-0.20.3-0.1-0.1
Burden of foodborne illness [jiij0: 0:3-0.10:3 0
Food loss as % of total food produced [Jjjj0i-0:408
Diet diversification
Prevalence of obesity
Serum retinol deficiency

08

0.6

04

0.2



What can we do
to achieve
human and

planetary
health?




1. Who suffers the consequences of world diet
choices?
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The poor

The rural ~

The geographically isolated

Women, girls qnd chlldren

The mqrglndllzed dlscrlmmq’red T

-

The conflicted "’ i



Some countries/individuals will need to make bigger

Energy intensive lifestyles and
dietary choices of those living
in high-income countries are
significant anthropogenic

contributors to climate change.

changes

M Dairy (milk equivalents) M Red meat (beef, lamb, pork) M Chicken M Eggs M Fish
United States 698 g 185g RNl 1,140 g
United Kingdom 613 g 128 g EN) 913 g
Brazil 394 g 141g 713 g

China JEER) 127 g 62g 1059 [REEKe]

EAT-Lancet 250 g 334 g
India 291¢g 328¢
Iran 147 g 298 g
Kenya 222 g 274 g
Cambodia ihraIN 163 g

Senegal 121g

Ethiopia BR:ENs] 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 QOurWorldInData.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.



Some people will rely on food assistance and social protection
in the near and potentially long term



2. What kind of food should be grown that is ethically permissible
when we have people who are going hungry?

71% Ocean

b
Earth’s surface 361 Million km?

10% Glaciers |19% Barren land
m 28 Million km?

14M ke of which | Thig includes the world's deserts, salt flats,

is the land area
fkas exposed rocks, beaches, and dunes.

Land surface

37% Forests |12 shub
39 Million km?

Habitable land

1% Urban and built-up land 1% Freshwater

This includes settiements and infrastructure  Lakes and rivers
1.6m km? 1.5m km?

Agricultural land

Global calorie supply

Global protein supply

Data source: UN Food and Agriculture Organization (FAQ)
OurWorldinData.org - Research and data to make progress against the world's largest problems. Licensed under CC-BY by the authors Hannah Ritchie and Max Roser in 2019.




What are the drivers of tropical deforestation?

Nearly all of global deforestation occurs in tropical and subtropical countries. 70% to 80% is driven by conversion of primary forest

to agriculture or tree plantations. Shown is the breakdown of these drivers averaged over the years 2005 to 2013.
Further observations since 2013 suggest that drivers have not changed substantially over this period.

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%

-
— I

Beef

Qilseeds

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%
499ha
7.3%
I )
Forestry Cereals Vegetables,
(paper, wood) (excl.rice) fruit, nuts

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

— Indonesian tree plantations account for 4% of deforestation

Our World

in Data

B Africa 2 million hectares
. Asia
I Latin America 1.8M
B Brazil
B ndonesia 1.6M
1.4M
1.2M
™M
800k
600k
5.6% 400k
288kha 3.6%
184kha 00K
515;1? 0.5%
a
25kha
_ essss—— O
Rice Other crops Sugar Plant-based
fibres

Data source: Florence Pendrill et al. (2019). Deforestation displaced: trade in forest-risk commadities 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 s “The expansion in the size, global reach, and

AGROCHEMICALS FARM
MACHINERY & DATA

concentration of transnational food corporations and their
() massively increased, well-coordinated, political and

FERTILIZERS

economic power constitutes a major challenge to
N & governance”

BREEDERS ANIMAL

T ~ Lancet Obesity Commission, p27

70%

SMALLHOLDERS

ALTERNATIVE FOOD S5YSTEM 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/

Advocate for stronger governance of food systems &
actors

53 countries have introduced a tax on SSBs

* Increase food availability, affordability and 90 countries have a food-based dietary guideline
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

* Implement policy measures and awareness
programs to engage and involve consumers to
encourage healthy and sustainable diets

The Global Survey of School Meal Programs, 2019



4. Who will feed the world?

“Twelve thousand years have passed since we began to transform from forager: to
settled farmer. It took several thousand years of learning and culture before the
transition was nearly complete. The twists of nature that human ingenuity devised have
ratcheted up, step by step, our dominance as farmers on the planet. Now we are
transforming from farmers to urbanites. Our newest experiment-to feed massive
numbers of people from the work of a few-is just beginning. The outcome is yet

to be seen.”

— Ruth DeFries, The Big Rachet




Support of & innovate for food system actors

* For small-scale farmers and other
food actors, support and provide
innovation to produce nutritious

foods and get them to markets

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

foods

* Invigorate youth to work and invest

in food systems

Average age of the world’s farmer = 62

Number of people who work in food = 4 billion



Thank you!

@foodpolicy_JHU
ifanzo 1 @jhu.edu

JESSICA FANZO

Can Fixing Dinner
Fix the Planet?
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