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Food systems: victims and instigators



Drivers

Biophysical, climate

and environment

Income growth and
distribution

Politics and
leadership

Sociocultural context

Population growth,
migration and
conflict

Globalization and
trade

Urbanization

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

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

QOutcomes

Environmental
outcomes

Nutrition & health
outcomes

Economic
outcomes

Social equity, &
inclusion outcomes
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SUSTAINABLE DEVELOPMENT GOALS

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.
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Food systems are contributing to global
greenhouse emissions

GLOBAL EMISSIONS

52.3 hillion tonnes of carbon dioxide equivalents ]
Packaging: 5% of food emissions SUPPLY CHAIN
Transport: 6% of food emissions ‘I 8%
Food processing: 4% of food emissions
Wild catch fisheries: 1% of food emissions T
- . . 31%
= Livestock and fish farms 0
e 30% of food emissions Methane from cattle’s digestion (“enteric fermentation”)
=] Emmisions from manure management
(—] Emissions from pasture management
; Fuel use from fisheries
[ —
= Crops for animal feed
6% of food emissions
Crops for human food 27%
21% of food emissions
= La ng usre__forl r]u.r_\'!a_lln food 3 LAND USE
~ 8% of food emissions
= 24Y%
= 0
= Land use for livestock = Land use change: 18%
b 16% of food emissions 2 Cultivated organic soils: 4%
Savannah burning: 2%

WWEF (2020). Bending the Curve: The Restorative Power of Planet-Based Diets. Loken, B. et al. WWF, Gland, Switzerland



Quantity of crops & climate change

Climate change is
projected to have a net

™
adverse impact on crop
yields (3C warmer world
scenario)
T
No data -50% Percentage change in yield +100%

Note: Maps are for illustrative purposes and do not imply the expression of any opinion on the part of WRI concerning the legal status of any country or territory, or concerning
the delimitation of frontiers or boundaries.
Source: World Bank (2010).

World Resources Institute (2019) Creating a Sustainable Food Future. https://wrr-food.wri.org/sites/default/files/2019-07/WRR_Food Full Report 0.pdf



https://wrr-food.wri.org/sites/default/files/2019-07/WRR_Food_Full_Report_0.pdf

Nutritional quality of crops and
elevated CO2 effects
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Wheat Rice Field peas Soybeans Maize Sorghum
(64) (31) (10) (25) 4) (4)
C, grasses C, legumes C, grasses

Myers, S.S., Zanobetti, A., Kloog, |., Huybers, P., Leakey, A.D., Bloom, A.J., Carlisle, E., Dietterich, L.H., Fitzgerald, G., Hasegawa, T. and Holbrook, N.M., 2014. Increasing CO 2 threatens human
nutrition. Nature, 510(7503), p.139.



Environmental stress of food production will continue in

Springmann,

Source: Global Nutrition Report (2020)
M., Clark, M., 1 ___ yurce: Gl nbaIvNut ition Report (2020)
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Note: Bluewater is fresh warter in streams, rivers, lakes and aquifers.

Zurayk, R.,

Scarborough, P., Rayner, M., Loken, B., Fanzo, J., Godfray, H.C.J., Tilman, D., Rockstrém, J., Willett, W., n.d. Options for keeping the food system within environmental limits. Nature. doi:10.1038/s41586-018-
0594-0; Global Panel on Agriculture and Food Systems for Nutrition. 2020. Future Food Systems: For people, our planet, and prosperity. London, UK.



Why do we need a
food transformation?




1. Because we are in the middle of catastrophic
climate breakdown.

Socio-economic trends
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[roaten o el
The Anthropocene defines Earth's most
recent geologic time period as being - M v |
human-influenced, or anthropogenic, 4
based on overwhelming global evidence - portr o e ;| Comsmpion
that atmospheric, geologic, hydrologic, -

T T
1750 1800 1850

biospheric qnd OTher ed rTh SYSTem Yealf?‘()() oo 1750 ISIOO 1350ve;f00 1950 20%%10 1750 13‘00 '\8‘50‘@:"950 1950 20(;%10

processes are now altered by humans. »

w0+ Large dams 41 Water use 09T Paper :
Ex s %5“‘ production ;
o ¥ 2 g :
g 1s 32 5 200 :
3 B £ .
£ =y = 100 :

5 .

0 T T 0 0

1750 1800 1850 1900 1

J T
750 1800 1850 1900 1950 2000
20

T T
1750 1800 1850 1900 1950 2000
Year Year 20

0 Year

10

1400 - w 7 1000

g | Transportation ! § | Telecommunicatiohs w0 | International

£ 1000 : s 5 2| tourism

5 soo : R : Had

2 600 g3 ' Saoo |

§ 400+ g 2 =

. . = | 5 : 200
Steffen, W., Broadgate, W., Deutsch, L., Gaffney, O. and Ludwig, C., 2015. The trajectory of the = : g . : \ o b
U 1 U 1

Anthropocene: the great acceleration. The Anthropocene RevieW, 2(1)’ pp.81_98. 1750 1800 1850 1900 1950 20%%]0 1750 1800 1850 1900 1950 2002%]0 1750 1800 1850 1900 1950 20(;%.‘0

Year Year Year



2. Because a business as usual for food systems is not sufficient for
the Paris climate change targets.
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Clark, M.A., Domingo, N.G., Colgan, K., Thakrar, S.K., Tilman, D., Lynch, J., Azevedo, I.L. and Hill, J.D., 2020. Global food system emissions could preclude achieving the 1.5° and 2° C climate change targets. Science, 370(6517), pp.705-
708.



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

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 )

disease and death.

Global number of deaths atiributable to
risk factors, by cause

[ Cardiovascular diseases

= Chronic respiratory diseases

[ Diabetes and kidney diseases

B Digestive diseases

[ Enteric infections

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

Bl Musculoskeletal disorders

[ Neoplasms

B 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

= Unintentional injuries

O e = aar = M = e e - = ML= - - A - SEN - aaa- =y = pay - aaa- -

| | 1 | | I | I |
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Number of deaths (in 1000s)
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Murray, C.J., Aravkin, A.Y., Zheng, P., Abbafati, C., Abbas, K.M., Abbasi-Kangevari, M., Abd-Allah, F., Abdelalim, A., Abdollahi, M., Abdollahpour, I. and Abegaz, K.H., 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. Because zoonotic pandemics
are not going anywhere.

* COVID-19 is a zoonotic disease due to a spillover
event that jumped from animals to humans.

* 60% of emerging infectious diseases are zoonotic,
and of that 60%, 72% originate in wildlife.

* Food and agriculture have a big part to in the rise .
of zoonotic spillover events - animals are in close WEAﬁ‘MASK
proximity to humans, either because their natural '
habitat has shrunk or been destroyed, or they are
moved from their habitats.

OR GO-TO JAIL

Cutler, S.J., Fooks, A.R. and Van der Poel, W.H., 2010. Public health threat of new, reemerging, and neglected zoonoses in the industrialized world. Emerging infectious diseases, 16(1), p.1; New York Times 2020. How Humanity Unleashed
a Flood of New Dicedaces: httns: / /www nvtimes com/2020/06 /17 /maaazine /animal-disease-covid himl


https://www.nytimes.com/2020/06/17/magazine/animal-disease-covid.html

=
0
o
o
>
o
<
o
3
=
G
O

Q.
i -
=
O
0

|M|n

e
c 3
E
5 5

£ 0o



Can we have it all? It DEPENDS!

* Decision-making: prioritizing, cooperating, systems thinking

* Evidence: generating it, sharing it, using it

* Political will and action: being cautiously bold, learning from the past
* Empowerment: of who, for who, and with balance

* Negotiation: providing room to move and incentives

* Data: to inform and predict future scenarios of decisions

* Sharing the planet: global citizenry and sustainability



1. Focus on the entire system

FIGURE |. Entry and exit points for increasing net nutrition along the food value chain under

climate change

Improved varieties,
biofortification,
fertilizer, irrigation

Lack of access to
inputs (seed,
fertilizer, irrigation)
and extension

Maximizing nutrition “entering” the value chain

New production Aflatoxin control, Fermentation, drying, = Moving food from areas Messaging on the Home fortification
locations, refrigeration fortification, of shortage importance of nutrition with micronutrient
diversification, CO2 and product to areas of surplus,and  and sustainability, and powders, and training

in nutritious food
preparation, time

the benefits of certain
foods

reformulation
(to reduce salt, sugar;, and

fertilization, focus
on female farmers,

targeting vulnerable
groups

and extension unhealthy fats) management, and
food preservation
Production Postharvest Processing Distribution Marketin-g ConsumP!:ion. and
storage and retail food utilization

Limited available land, soil Contamination, Improper processing Climate impacts on Advertising Lack of knowledge
degradation, spoilage, increased of foods, nutrient transportation and campaigns for of nutrition,
loss of biodiversity, electricity demand, losses during milling, retail infrastructure, unhealthy foods, nutrient losses
temperature and and damage use of unhealthy and export/import and loss of small during preparation,
water stress, and from extreme ingredients impacts on prices food retailers and increased

CO2 effects weather events and availability diarrheal disease

Minimizing nutrition “exiting” the value chain

Source: Fanzo et al. (2017b).

Fanzo, J., Davis, C., McLaren, R. and Choufani, J., 2018. The effect of climate change across food systems: Implications for nutrition outcomes. Global food security, 18, pp.12-19.



® 391,000

GLOBALLY IDENTIFIED
PLANT SPECIES

5538

NUMBER OF CROPS USED
FOR FOOD BY HUMANS
THROUGHOUT HISTORY

3

RICE, MAIZE, AND WHEAT
CURRENTLY PROVIDE »50%
OF THE WORLD'S CALORIES
FROM PLANTS

12

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)

2. Get over our staple fetish

Changes in relative abundance of crops (1960-
2009 in terms of calories)

Sopbean
Sunflower
Paimi
Vegetables (other)
Animal products (total) . 8.3%
Rice I 3.0%

Barley and beer I 1.7%

Wheat |o7%
Sugar -1.7% I
Maize -33% I
Fruits (other) 43% i
Potatoes 9.4% .
Beans -14.1% -
Bananas & plantains 15.3% -
Pulses (other)
Groundnut
Coconuts
Cassava
Roots
Millets
Sweet potatoes
Sorghum

-100 -50 0 50 100 150 200

Percent change (%)

250

Most research on the impact of
climate change on the nutrient
content of crops has focused on
staple crops; to date, very few
studies have examined how climate
change may influence changes in
production and consumption of non-
staple food groups. More research is
needed on how different kinds of
crops — particularly those that are
nutrient-dense such as fruits,
vegetables, and legumes — will fare
in a +2 C degree world.

Khoury, C.K., Bjorkman, A.D., Dempewolf, H., Ramirez-Villegas, J., Guarino, L., Jarvis, A., Rieseberg, L.H. and Struik, P.C., 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; Global Panel on Agriculture and Food Systems for Nutrition. 2020. Future Food Systems: For people, our planet, and
prosperity. London, UK.



Do we have what it takes to totally change food

2050 BAU + full waste

250%

200%

150%

100%

50%

0% —

-50%

-100%

Whole
grains

Almost no increase
in cereal production

production systems?

_
\

Vegetablesy Starchy
vegetables

\

Vegetables +75%

- | =
t

Fruits Dairy

\

Fruits >50%

Il 2050 planetary health diet + halve waste

=

Red meat Poultry Eggs Fish Dry beans Nuts
Lentils
Red meat production >65% Peas
Soy

Protein sources \ \

Fish >50% Legumes >75% Nuts >150%

Willett, W., Rockstrém, J., Loken, B., Springmann, M., Lang, T., Vermeulen, S., Garnett, T., Tilman, D., DeClerck, F., Wood, A. and Jonell, M., 2019. Food in the Anthropocene: the EAT—Lancet Commission on healthy diets from sustainable
food systems. The Lancet, 393(10170), pp.447-492.



3. Consider environmental motivations for dietary

The environmental motivation for
dietary change is related to a
question of resource use: even if
the food system can produce
adequate calories for a growing
global population, can food
production systems keep up with
the demand for more resource-
intensive foods?

change
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Ranganathan, J. et al. 2016. “Shifting Diets for a Sustainable Food Future.” Working Paper, Installment 11 of Creating a Sustainable Food Future. Washington, DC: World Resources Institute. Accessible at

http:/ /www.worldresourcesreport.org



itigate, and adapt
through
food system
responses

Rosenzweig, C., Mbow, C., Barioni, L.G., Benton, T.G., Herrero, M., Krishnapillai, M.,
Liwenga, E.T., Pradhan, P, Rivera-Ferre, M.G., Sapkota, T. and Tubiello, F.N., 2020.
Climate change responses benefit from a global food system approach. Nature
Food, 1(2), pp.94-97.
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Improved livestock
mana

Improved supply chain

Demand
management

Food system responses
Increased soil organic matter content
Change in crop variety
Improved water management
Adjustment of planting dates
Precision fertilizer management
Integrated pest management
Counter-season crop production
Biochar application
Agroforestry
Changing monoculture to crop diversification
Changes in cropping area, land rehabilitation (enclosures, afforestation), perennial farming
Tillage and crop establishment
Residue management
Crop-livestock systems
Silvopastoral systems
New livestock breeds
Livestock fattening
Shifting to small ruminants or drought-resistant livestock or fish farming
Feed and fodder banks
Methane inhibitors
Thermal stress control
Seasonal feed supplementation
Improved animal health and parasite control
Early warning systems
Planning and prediction for seasonal-to-intraseasonal climate risk
Crop and livestock insurance
Food storage infrastructure
Shortening supply chains
Improved food transport and distribution
Improved efficieffincy and sustainability of food processing, retail and agrifood industries
Improved energy efficiencies of agriculture
Reduced food loss
Urban and peri-urban agriculture
Bioenergy (for example, energy from waste)
Dietary changes
Reduced food waste
Packaging reductions
New ways of marketing (for example, direct sales)

Transparency of food chains and external costs

Mitigation and

N
adaptation potential one

Mitigation

Limited

Adaptation

@ High

Co-benefits
Livelihoods, biodiversity
Livelihoods, biodiversity
Livelihoods, water
Livelihoods
Livelihoods, pollution
Livelihoods, biodiversity
Livelihoods, biodiversity
Livelihoods
Livelihoods, biodiversity
Livelihoods, biodiversity
Livelihoods, biodiversity
Livelihoods, biodiversity
Biodiversity
Livelihoods, biodiversity
Livelihoods, biodiversity
Livelihoods
Livelihoods
Livelihoods

Livelihoods, biodiversity

Livelihoods, energy
Livelihoods, biodiversity
Livelihoods

Livelihoods

Livelihcods

Livelihcods

Livelihoods
Livelihoods, energy
Livelihcods

Livelihoods

Energy

Livelihcods
Livelihoods, biodiversity
Livelihoods, energy
Health

Water, energy

Pollution

Livelihoods, energy

Health, energy, water

@B \Very high
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