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PART 1.

Food systems are
both victims and
Instigators of climate
change




We are in the middle of catastrophic climate breakdown
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Climate change Is projected to have a net adverse
Impact on crop yields

3C warmer (scarier) world scenario

No data -50% Percentage change in yield +100%

Searchinger, T., Waite, R., Hanson, C., Ranganathan, J., Dumas, P., Matthews, E. and Klirs, C., 2019. Creating a sustainable food future: A menu of solutions to feed nearly 10 billion people by
2050. Final report. World Resources Institute, Washington DC. https://research.wri.org/sites/default/files/2019-07/WRR_Food_Full Report 0.pdf



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

Myers et al (2014)"

20% declines in protein

Nutritional quality
of crops are
altered by CO2
fertilization
effects

14% declines in iron

15% declines in zinc
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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.



Food systems contribute to GHG emissions

Global Emissions (2015)

583.3 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.

Food systems generate 30% of total greenhouse gas emissions
Agriculture uses 70% of all freshwater resources

| million animal and plant species are now threatened with extinction
0f 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., Solazzo, E., Guizzardi, D., Monforti-Ferrario, F., Tubiello, F.N. and Leip,
A.J.N.F.,, 2021. Food systems are responsible for a third of global anthropogenic
Licensed under CC-BY by the author Harnah Ritchie. GHG emissions. Nature Food, 2(3), pp_198-209_



Implications of raising meat for
consumption amid hunger
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Global calorie supply

Global protein supply

Data source: UN Food and Agriculture Organization (FAQ)
OurWorIdlnData 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,

Pimentel D. Livestock Production: Energy Inputs and the Environment; Water Footprint Network; Wang Y, Beydoun MA, Caballero B et al. Trends and correlates in meat
consumption patterns in the US adult population. Public Health Nutr. 2010 Sep;13(9):1333-45



PART 2:

The impacts of climate
and food systems on
diets and food security




Climate change Is a threat to food security
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All forms of malnutrition & food insecurity are
not Improving fast enough or worsening

72[' - 8” |T||||||]r| (“]%) B Countries with DBM in the 2010s according to weight and height data
of the world's population are undernourished )

143 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| billion

adults are overweight or obese

WHO/UNICEF/World Bank Group. Joint Malnutrition Estimates 2021; FAD, IFAD, UNICEF, WFP and WHO. 2020. The State of Food Security and Nutrition in the World 2020. Rome, FAD: Popkin. B.M.. Corvalan, C. and Grummer-Strawn, LM.. 2020. Dynamics of the double burden of malnutrition and the
changing nutrition reality. 77 Lamcet S9X10217), pp.Ba-T4.



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

TOP 10 RISK FACTORS FOR DEATH, GLOBALLY, IN 2017 Diet high in sodium

Number of deaths at the global level attributable to diet

_ Diet low in whole grains
Dietary risks

Diet low in fruits

High blood pressure Diet low in nuts and seeds

Tobacco Diet low in vegetables

High blood sugar - Diet low in seafood omega-3 fatty acids

, , Diet low in fib
Air pollution iet low in fibre

[l million deaths are attributable to dietary
risk factors

Diet low in polyunsaturated fatty acids
High body mass index
Diet low in legumes

High LDL cholesterol —
Diet high in trans fats

Malnutrition . . .
Diet low in calcium

Alcohol use Diet high in sugar-sweetened beverages

Diet high in processed meat
Cause

Il Cardiovascular diseases
[ Type 2 diabetes

[ Neoplasms

[ Other causes

Impaired kidney function —
Diet low in milk

0 M aMm 6M 8M 10M

Deaths Diet high in red meat

T T T
0 1000 2000 3000
Number of deaths (in thousands)

Atshin, A. Sur, P.J.. Fay, KA., Cornaby, L., Ferrara, G., Salama, J.8., Mullany, E.C., Abate, K H., Abbafati, C.. Abebe, Z. and Afarideh, M., 2019. Health effects of dietary risks in 195 countries, 1330-2017: a systematic analysis for the Global Burden of Disease Study 2017. The

Lancet;



Inequities are deepening and plague progress

% of the population who cannot afford a healthy diet

% of the Population
No Data t‘
<10%
10-25%

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

3 billion people cannot afford a healthy diet!

FAD, 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, FAD.
https://doi.org/10.4060/ca3692en; Julio Cortez Associated Press (BLM photo); Belanger, M., Hill. M.A., Angelidi, AM., Dalamaga, M., Sowers, J.R. and Mantzoros, C.S., 2020, Cavid-19 and disparities in nutrition and obesity. New England Journa/ of Medizine, S8A1), p.eBY; Global Panel on
Agriculture and Food Systems for Nutrition. 2020. Future Food Systems: For people, our planet, and prosperity. Landon, LK.



https://doi.org/10.4060/ca9692en

Some countries/individuals need to make
bigger changes to their diets

M Dairy (milk equivalents) M Red meat (beef, lamb, pork) [ Chicken M Eggs M Fish
United States 698 g 185 g ROl 1,140 g
United Kingdom 613 g 128 g SE¥ell 913 g

Brazil 394 g 141 g 7139

China JGiERe; 127 g 62g 1059 QEERYs]
EAT-Lancet 250 g 334 g
India 291 ¢ 328 g
Iran 147 g 298 g
Kenya 222 g 274 g

Cambodia IAVAI 163 g

Senegal 121 g
Ethiopia 99¢
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.



Food prices can lead to social unrest & migration

B Food-related protests and riots = FAO Food Price Index (2002-04 = 100)
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PART 3:

How to begin the transforma'tic_)‘r‘a-f;_‘ et
of our food systems for better -

-
.

diets and nutrition? .




1. Take a business unusual approach to
achieve the Paris climate change targets

1356 billion tonnes (Gt)

Business-As-Usual
(between 2020 and 2100)

Under a business-as-usual scenario, food production will emit 1356 billion tonnes.
Emissions from food alone will exceed our 1.5°C budget and most of our 2°C budget.

Food emissions from 2020 to 2100 if we achieve one of the following...

14% reduction

1162 Gt
(from 2020 to 2100)

High Yields

27% reduction

Half Food Waste

30% reduction

Healthy Calories

40% reduction

Best farm practices
(lower emissions intensity)

48% reduction

Plant-Rich Diet*

(reduced meat, not vegan)

Food emissions from 2020 to 2100 if we achieve all of the above, partially (50%) or fully (100%)...

A o 63% reduction

Partial (50%)
oy || -7 Gt "
Fully (100%) P 101% reduction
"
1.5°C limit 1.5°C limit BAU 2°C limit
If we adopted all five interventions we would (67% chance) (50% chance) (67% chance)
reduce emissions but also sequester carbon by '\ W et 500t | oo and o)
i A __ Wecanonly emit t from all sources (food and non-foo
growing forests and grasslands on current farmland B o o e e o by 5100

This would result in net negative emissions.

*Based on the EAT-Lancet Planetary Health diet which includes reduces but does not eliminate meat or dairy consumption.
Source: Michael Clark et al. (2020). Global food system emissions could preclude achieving the 1.5° and 2°C climate change targets. Science.
OurWorldinData.org - Research and data to make progress against the world’s largest problems. Licensed under CC-BY by the author Hannah Ritchie.



2. Harness the political momentum we have now but
let’'s not make these moments meaningless
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3. Use the evidence and data to help policymakers

make informed decisions

www.foodsystemsdashboard.org

FOOD SYSTEMS
DASHBOARD

FOOD SYSTEMS DASHBOARD
DESCRIBE. DIAGNOSE. DECIDE.

Food systems data for improving diets and nutrition

COUNTRY
PROFILES

EUROMONITOR S
N NTERNATIONAL #)Ag2Nut

Fanzo, J., Haddad, L., McLaren, R., Marshall, Q., Davis, C., Herforth, A., Jones, A., Beal, T., Tschirley, D., Bellows, A. and Miachon, L., 2020. The Food Systems Dashboard is a new tool to

inform better food policy. Nature Food, pp.1-4.

Food Systems Countdown Initiative to 2030

Food Policy 104 (2021) 102163

Contents lists available at ScienceDirect FOOD
POLICY
Food Policy
ELSEVIER journal homepage: www.elsevier.com/locate/foodpol
Viewpoint '.)
Viewpoint: Rigorous monitoring is necessary to guide food system S

transformation in the countdown to the 2030 global goals®

Jessica Fanzo ™" “ !+?, Lawrence Haddad *'**, Kate R. Schneider ™', Christophe Béné “”,
Namukolo M. Covic "“, Alejandro Guarin®”, Anna W. Herforth ", Mario Herrero "’

U. Rashid Sumaila’”, Nancy J. Aburto, Mary Amuyunzu-Nyamongo ', Simon Barquera ",
Jane Battersby ", Ty Beal °, Paulina Bizzotto Molina °, Emery Brusset ", Carlo Cafiero ",
Christine Campeau , Patrick Caron’, Andrea Cattaneo ¥ Piero Conforti" , Claire Davis ",
Fabrice A.J. DeClerck*, Ismahane Elouafi“, Carola Fabi", Jessica A. Gephart ',

Christopher D. Golden ", Sheryl L. Hendriks *, Jikun Huang ', Amos Laar *, Rattan Lal”,
Preetmoninder Lidder “, Brent Loken?, Quinn Marshall *, Yuta J. Masuda ", Rebecca McLaren”,
Lynnette M. Neufeld “, Stella Nordhagen 9. Roseline Remans *", Danielle Resnick **,

Marissa Silverberg *, Maximo Torero Cullen ¥, Francesco N. Tubiello*, Jose-Luis Vivero-Pol "/,

Shijin Wei“‘, Jose Rosero Moncayo “**



Improved crop management
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4. Use all the tools Iin the toolbox

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

H
B
g

Mitigation and

adaptation potential

Adaptation

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

None

Climate
services

=
@
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Demand
management

Limited 0 High @ very high

Food system responses

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

| Adaptation |

Co-benefits
Livelihoods
Livelihoods
Livelihoods
Livelihoods
Livelihoods, energy
Livelihoods
Livelihoods
Energy
Livelihoods
Livelihoods, biodiversity
Livelihoods, energy
Health
Water, energy
Pollution
Livelihoods, energy

Health, energy, water

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.



5. Consider how people make decisions about what to eat
— what Is ethically permissible, acceptable and affordable?

Comment I
Global consumption of ultra-processed food
and drink products (change 2002—-2016)

The neglected environmental impacts of ultra-processed (0a ()]
B Ultra-processed drink products B Ultra-processed food products foods

What and how we eat have important environmental  (ie, vegetable oils and refined sugar). It is imperative

Latin America & Caribbean impacts, with 26% of anthropogenic greenhouse gas  that environmental considerations of diets capture the

emissions globally attributed to the total food supply overall impact of UPFs from farm to fork, including the
chain." As a response to the urgent need to address the  stages of processing, packaging, and distribution.

rlimata amarasncy racaarch accactinn tha anvirnnmantal Fetahlichad mathnde chaold enarifically addrace nltra

Western Europe

Australasia & North America
Central & Eastern Europe
North Africa & the Middle East
Africa

Central & East Asia

)

South & South East Asia

o

-20 -15 -10 -5 5 10 15 20 25 30 35
Source: Vandevijvere et al. (2019)* kg/capita

Global Panel on Agriculture and Food Systems for Nutrition. 2020. Future Food Systems: For people, our planet, and prosperity. London, UK.



COVID-19
Cdagnd G

“World Order

. » THE FUTURE OF CONFLICT,
COMPETITION ,AND COOPERATION

EDITED BY

"HAL BRANDS | FRANCIS J. GAVIN

6. Learn from COVID

1. Food systems engage in a dance of complex societal
systems

2.  “We are all in this together” type problems require strong
public institutions at national and supranational levels

3. Stabilize food systems and keep trade open and flowing
4.  Support and protect food system workers

5. Govern the regulation of illegal sales of wildlife in global
food trade and food markets

6. Link social protection programs to delivering healthy diets

7. Consider a One Health approach for research
collaborations

8. Institute a systematic global effort to monitor pathogens
emerging from animals

Fanzo, J (2020) No Food Security, No World Order. Chapter 8 In: COVID-19 and World Order The Future of Conflict, Competition, and Cooperation. Edited by Hal Brands and Francis J. Gavin.
Read for Free on Project MUSE September 1. JHU Press.



/. Fix the elephants in the room
head-on

 Build a supportive political environment
* Invest in the right places
« Develop human capacity

e Cultivate movements, coalitions &
networks

« Champion human rights & equity
« Balance power

« Mitigate conflicts of interest

« Consider incentives



Thank you!

@jessfanzo
jfanzol@jhu.edu
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Can Fixing Dinner
Fix the Planet?
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