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For our discussion

 How are food systems coping in the context of the Anthropocene,
global malnutrition, and the COVID-19 pandemic?

 How can research and science, technological innovation,
government action and consumer behavior ensure food systems
are resilient?

 What are the potential trade-offs as we move forward?



Calls for food systems transformation

In the last five years, we have
seen many calls for grand-scale
food systems transformation to

Improve diets and nutrition.

Seprember 2016
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Sources: HLPE 2017 Report on Food Systems and Nutrition. Committee on World Food Security High Level Panel of Experts, Rome, Italy; The Global Nutrition Report (GNR) 2017-2020. Development Initiatives,
Bristol UK; The Global Panel on Agriculture and Food Systems for Nutrition (GLOPAN) Food Systems and Diets Report. 2017. London, UK.
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WORLD RESOURCES REPORT

CREATING A SUSTAINABLE
FOOD FUTURE

A Menu of Solutions to Feed Nearly 10 Billion People by 2050

“Food in the Anthropocene represents one of the e
greatest health and environmental challenges of g 3
the 21st century.”

A Commission by The Lancet
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And now, planetary health has come to the
forefront

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; Climate Change and Land: an IPCC special report on climate change, desertification, land degradation, sustainable land
management, food security and greenhouse gas fluxes in terrestrial ecosystems. 2019. IPCC; 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
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Making this transformation Is not so easy
with the challenges food systems face

With climate disruption, worsening food insecurity and
malnutrition, systemic inequities, and now, the COVID-19
pandemic, the question remains:

Can the world expect so much from food systems?



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.




Geology of mankind

Paul J. Crutzen

or the past three centuries, the effects
of humans on the global environment
have escalated. Because of these anthro-
pogenic emissions of carbon dioxide, global
climate may depart significantly from
natural behaviour for many millennia to
come. It seems appropriate to assign the
term ‘Anthropocene’ to the present, in many
ways human-dominated, geological epoch,

referring to the “anthropozoic era” And
in 1926, V. 1. Vernadsky acknowledged
the increasing impact of mankind: “The
direction in which the processes of evolution
must proceed, namely towards increasing
consciousness and thought, and forms
having greater and greater influence on their
surroundings” Teilhard de Chardin and
Vernadsky used the term ‘nodsphere’ — the
‘world of thought' — to mark the growing
role of human brain-power in shaping its

The Lancet Commissions

Food in the Anthropocene: the EAT-Lancet Commission on
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REVIEW SUMMARY

GLOBAL CONSERVATION

Pervasive human-driven decline of life on Earth
points to the need for transformative change

Sandra Diaz*, Josef Settele, Eduardo S. Brondizio, Hien T. Ngo, John Agard, Almut Arneth,
Patricia Balvanera, Kate A. Brauman, Stuart H. M. Butchart, Kai M. A. Chan, Lucas A. Garibaldi,
Kazuhito Ichii, Jianguo Liu, Suneetha M. Subramanian, Guy F. Midgley, Patricia Miloslavich,
Zsolt Molnar, David Obura, Alexander Pfaff, Stephen Polasky, Andy Purvis, Jona Razzaque,
Belinda Reyers, Rinku Roy Chowdhury, Yunne-Jai Shin, Ingrid Visseren-Hamakers,

Katherine J. Willis, Cynthia N. Zayas

Editorial I

A sixth mass extinction? Why planetary health matters

For many decades, scientists have warned that human
activity is pushing life on our planet beyond the point of
no return. In the Earth's history there have been five mass
extinction events, most recently the Cretaceous-Tertiary
mass extinction that occurred almaost 65 million years
ago and was thought to have been caused by the
massive impact of an asteroid on Planet Earth. In the
21st century, we face a sixth mass extinction. According
to an article published in July by Gerardo Ceballos and
colleagues, the Earth is experiencing a huge decline in

their fastest rate in more than a decade, and today the

government is proposing the release of 860000 acres |o

of Amazon forest—an area the size of Portugal—for
agricultural production, farming, and mining following
pressure from the rural lobbies. They are claiming this
will bring economic progress to the whole country. As for
the consequences on food production, fewer species to
provide natural pest control will mean farmers have to rely
more on chemical pesticides. Similarly, crop production
on a mass scale will continue to rely on insect pollinators,

For Ceballos and colleagues’
paper see hitp:/fwww pnas.org!
content/
warky/2017/07705/17049409114.
abstract



Catastrophic climate breakdown...

The challenge of avoiding
catastrophic climate
breakdown requires “rapid,
far-reaching and

Global Warming of 1.5 °C

. . J TN An IPCC special report on the impacts of global warming
. ) . : Ba  an et i of 1.5 °C above pre-industrial levels and related global
unprecedented Changes In ' - i iodaEl greenhouse gas emission pathways, in the context of
. Y co RN L o strengthening the global response to the threat of
a” aSpeCtS Of SOCIety n - y A e 5K - 2 climate change, sustainable development, and efforts
- ' ' P Bl s p R to eradicate poverty.

Masson-Delmotte, V., Zhai, P., Pértner, H.O., Roberts, D., Skea, J., Shukla, P.R., Pirani, A., Moufouma-Okia, W., Péan, C., Pidcock, R. and Connors, S., 2018. Global warming of 1.5 C. An
IPCC Special Report on the impacts of global warming of, 1.



Food systems are
both victims and
Instigators of
climate change

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.



EXTERNAL DRIVERS

CLIMATE CHANGE GLOBALIZATION AND SOCIO-CULTURAL

TRADE CONTEXT
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ADAPTED FROM: HLPE (2017). NUTRITION AND FOOD SYSTEMS. A REPORT BY THE HIGH LEVEL PANEL OF EXPERTS ON FOOD SECURITY AND NUTRITION OF THE COMMITTEE ON WORLD FOOD SECURITY, ROME, ITALY.



Climate change Is a threat to food security
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Hasegawa, T., Fujimori, S., Havlik, P., Valin, H., Bodirsky, B.L., Doelman, J.C., Fellmann, T., Kyle, P., Koopman, J.F., Lotze-Campen, H. and Mason-D’Croz, D., 2018. Risk of increased food
insecurity under stringent global climate change mitigation policy. Nature Climate Change, 8(8), pp.699-703.



Climate change Is projected to have a net adverse
Impact on crop yields

3C warmer (scarier) world scenario

With this scenatrio,
loss of biodiversity
~and water stress will

increase as well,

which will impact the
k. '- _ ability to grow food.
: W‘m _
2 T
o
——————— e ———————
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
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Threatening multiple breadbasket failures

Extreme weather events such as heat waves, droughts and flooding and cold spells can lead to devastating
crop failures of major crops such as wheat, maize, soybean and rice. The risk of extreme weather events co-
occurring at multiple cropping locations globally is increasing because of climate change.

Gaupp, F., Hall, J., Hochrainer-Stigler, S. & Dadson, S. Nat. Clim. Change https://doi.org/10.1038/s41558-019-0600-z (2019); Credit: Top left (heat-stressed wheat): Robert Smith / Alamy Stock Photo; top right
(snow-covered maize): Deb Perry/Moment Open/Getty; bottom left (drought-stricken soy): Drbouz/ E+/Getty; bottom right (flooded rice): Zoonar GmbH / Alamy Stock Photo



Nutritional quality of crops are altered by CO2
fertilization effects
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Myers, S.S., Zanobetti, A., Kloog, I., 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.



Food safety risks will change with a warmer world

Risk maps for aflatoxin contamination in maize at harvest in 3 different climate scenarios, present, +2 °C, +5 °C.
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Battilani, P., Toscano, P., Van der Fels-Klerx, H.J., Moretti, A., Leggieri, M.C., Brera, C., Rortais, A., Goumperis, T. and Robinson, T., 2016. Aflatoxin B 1 contamination in maize in Europe
increases due to climate change. Scientific Reports, 6, p.24328.



Food systems contribute to GHG emissions

37% of Earth’s landmass (excluding Agriculture accounts for ¥4 of global GHG
Antarctica) is used for food production emissions
Other  jnjang
g{"izsdllﬁamr’ water Urban Pastures and 100% = 49.1 Gt C0,e 100% = 6.8 Gt CO,e
2% 1% meadows Total GHG emissions Agricultural production emissions
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Note: Numbers may not sum to 100% due to rounding.
# Excludes emissions from agricultural energy sources described above.
" Includes emissions from on-farm energy consumption as well as from manufacturing of farm tractors, irrigation pumps, other machinery, and key inputs such as fertilizer. It

Note: Numbers may not sum to 100% due to rounding. excludes emissions from the transport of food.
Sources: GlobAgri-WRR model (agricultural production emissions); WRI analysis based on UNEP (2012); FAD (2012a); EIA (2012); IEA (2012); and Houghton (2008) with adjustments.

“Permanent ice cover, desert, etc. When excluding deserts, ice, and inland water
bodies, nearly 50 percent of land is used to produce food.

Source: FAD (2011b).
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
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Environmental stress of food production will
continue In order to meet dietary demands
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Springmann, M., Clark, M., Mason-D’Croz, D., Wiebe, K., Bodirsky, B.L., Lassaletta, L., De Vries, W., Vermeulen, S.J., Herrero, M., Carlson, K.M., Jonell, M., Troell, M., DeClerck, F., Gordon,
L.J., 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



The EAT Lancet Commission calls for grand
transformations to food production systems

2050 BAU + full waste
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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.



But how?

A study of the world’s countries finds that How we should be eating What we are actually producing
over the last 50 years, diets have become (Harvard’s healthy eating plate model) (According to 2011 FAO)

ever more similar.

Each country's food supply composition in contribution to calories in:
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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. 2020. Rethinking trade policies to support healthier diets. Policy Brief No.
13. London, UK: Global Panel on Agriculture and Food Systems for Nutrition.



Worsening and
Inequitable food
Insecurity, malnutrition =S
& diets




Global malnutrition Is massive, and complex

690 million
of the world’s population are undernourished
144 ml||IOn o e - ) — Bt | -
children under five years of age are stunted . e

L % 10% \M".O _____ =O— 50
47 million 2 o o P
children under five years of age are wasted x 1w
38 million " ;
Children under .I:ive years Of age are Overweight 2005 2006 2007 2008 2009 2010 2011 2012 2013 014 2015 2016 017 2018 2019 2030
21 bl”lon ==g==Prevalence of undernourishment (percentage) Number of undernourished (millions)
adults are overweight or obese

Development Initiatives: 2020 Global Nutrition Report; WHO/UNICEF/World Bank Group. Joint Malnutrition Estimates 2020; FAO, IFAD, UNICEF, WFP and WHO. 2020. The
State of Food Security and Nutrition in the World 2020. Rome, FAO.
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The double burden of malnutrition Is rising In
low- and middle-iIncome countries

Countries with DBM in the 1990s Countries with DBM in the 2010s

B Countries with DBM in the 2010s according to weight and height data

Popkin, B.M., Corvalan, C. and Grummer-Strawn, L.M., 2020. Dynamics of the double burden of malnutrition and the changing nutrition reality. The Lancet, 395(10217), pp.65-74.



We are experiencing a profound paradox, with diets
being a significant contributor to the burden

Source: Peter Menzel, Hungry Planet



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
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attributable to dietary risk
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Afshin, A., Sur, P.J., Fay, K.A., Cornaby, L., Ferrara, G., Salama, J.S., Mullany, E.C., Abate, K.H., Abbafati, C., Abebe, Z. and Afarideh, M., 2019. Health effects of dietary risks in 195
countries, 1990-2017: a systematic analysis for the Global Burden of Disease Study 2017. The Lancet;



The EAT Lancet Commission shows inequities of
diets when compared to a "healthy reference diet”

Health boundary

Health boundary

Health boundary

Sub-Saharan Africa

North America

A}
Y > / 153%
~ s’
- .
268%

234%

Emphasized foods

(o) = (i) 6 F
Dairy ' Whole
foods Fish Vegetables Fruit Legumes S Nuts
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sustainable food systems. The Lancet, 393(10170), pp.447-492.



And the reference Lancet-EAT diet Is
unaffordable for 1.6 billion people

The least-cost sources of nutrient adequacy are less expensive than the EAT-Lancet
reference diet, but still unaffordable
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Hirvonen, K., Bai, Y., Headey, D. and Masters, W.A., 2020. Affordability of the EAT—Lancet reference diet: a global analysis. The Lancet Global Health, 8(1), pp.e59-e66.



Who suffers the consequences of world diet
choices?

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

« Economically poor households are likely to experience a disproportionate
burden of the impacts of climate change.

A) COST OF AN ENERGY SUFFICIENT DIET COMPARED WITH THE INTERNATIONAL POVERTY LINE () COST OF A HEALTHY DIET COMPARED WITH THE INTERNATIONAL POVERTY LINE

No data <USD120  w USD1.20-USDT190  m >USD1.90

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.
https://doi.org/10.4060/ca9692en



Unaffordable healthy diets are correlated with
food Iinsecurity and malnutrition

A) Poll BY COUNTRY AND COUNTRY INCOME GROUP Resquored=0.5987 C) CHILD STURTING BY COUNTRY AND COUNTRY INCOME GROUP Rqured=0.4739 E) ADULT OBESITY BY COUNTRY AND COUNTRY INCOME GROUP Resquored=0.3880
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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.
https://doi.org/10.4060/ca9692en



Food prices can lead to social unrest
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Sedentarizing Pastoralists
In Kenya Amidst Climate
Change

« Pastoral communities are among the most politically and
economically marginalized in society.

» Evaluated the constraints hindering pastoralists’ abilities to
secure their livelinoods in Isiolo, Kenya.

» Findings: there is a systemic failure to account for pastoralists’
experiences, endowments (such as assets and income),
conversion factors (such as political and environmental
conditions), and capabilities to engage makes it difficult to
realize policies that meet the needs and goals of already
marginalized populations.

Fox, E., Kabelo, A, Michlig, G, Abdi, F, Tombo, I, Shukri, A and Fanzo J. Pastoralist livelihoods in northern Kenya via a capabilities approach. In preparation.



Animal source foods are even more expensive

A heat map of Relative Caloric Prices of animal-sourced foods in 176
countries, grouped by World Bank income levels and major regions

O Very cheap = RCP of <2 O Cheap = RCP of 2-4 O Expensive = RCP of 4-8 . Very expensive = RCP of =8

Headey, D.D. and Alderman, H.H., 2019. The relative caloric prices of healthy and unhealthy foods differ systematically across income levels and continents. The Journal of nutrition, 149(11),
pp.2020-2033.



And there Is a growing demand for meat

CANADA
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AMERICA
UNITED STATES
Meat : 432
consumption
in 2011
in calories, y A
it d
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China eats half as
much meat as the
U.S., but because
two-thirds of its
meat has tradition-
ally been high-fat
pork, it consumes
more total meat
calories. Now
demand for leaner
meat is rising.

NEW ZEALAND

501

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



Highly processed foods (which are associated with
poor health outcomes) are also rising

Dried processed

g 2003-2017 with projections to 2022 AT
122.0122.2 122.5 125.6 O Meat substitutes
s B = B o @ Breakfast cereals

Sweet biscuits,
snack bars and
fruit snacks

O Processed seafood
O Savoury snacks

. ! ! . OVegetuble oil

50.5 O Confectionary and
' sweet spreads

44.5

37.8 | lce cream and
frozen desserts

2 | @ Ready meals
= : 16.2 22.0
i O Baked goods
1.0 B
L 39 42 43 45 @ Dairyproducts

— 0 B B and alternatives

o ~ oo ™ ~ o ™ ~ o o ~ o -
5 8 58 28538 E 838 B BB D @i
ﬁ ™~ . ~ 3 ~ ™~ o~ E’, o~ o~ b1 f?l P~ o~ o and condiments

High income Upper-middle income Lower-middle income Low income . Processed meat

2020 Global Nutrition Report: Action on equity to end malnutrition. Bristol, UK: Development Initiatives.



COVID-19 began as a food system risk

&he New Hork &imes Magazine

» SARS-CoV-2 infected people through a zoonotic spillover
event, most likely from a bat, although another animal may
have been involved.

» Case trace back from the December outbreak in Wuhan,
China implicated a seafood wet food market.

« COVID-19 is a zoonosis, a disease 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 HOW Hlllllﬂlllt? Unleashed al'lood

disease - animals are in close proximity to humans, either Of NBW Diseases

because their natural habitat has shrunk or been destroyed, or What do Covic19, Ebola, Lyme and AIDS have in common?

th ey are moved from the| r habrtats ) They jumped to humans from animals after we started

destroying habitats and ruining ecosystems.

* No other species has so profoundly changed the planet and
the ecosystems that support species’ diversity in such a short
span of time.

New York Times 2020. How Humanity Unleashed a Flood of New Diseases: https://www.nytimes.com/2020/06/17/magazine/animal-disease-covid.html



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

COVID-19 pandemic and its impacts
on food security

FIGURE 2 Formal jobs at risk in food systems

Jobs Livelihoods
Where in value chain (in millions) (in millions)
N Primary production 716.77 2,023.80
COV' D 1 9 Food processing 200.73 484.54

G LO BAL Food services 168.97 339.44

FOO D Distribution services 96.34 241.48

S ECU R |TY Transportation services 41.61 101.05
Qall |

Machinery 6.51 13.18
Inputs 4.89 11.06

R&D 0.13 0.29

. -
« @ r
INTERNATIONAL EDITED BY \—} e
oo JohanSwimen |
INSTITUTE F & John McDermo
IFPRI _ » « : Total 1,280.93 3,214.84

Total at risk due to COVID-19 1,090.89




Food insecurity hotspots

Estimates suggest that acute food insecurity will rise to 265 million by the end of 2020

Structural vulnerability
M Very high

M High

M Intermediate high

[ Intermediate

[l Intermediate low

IPC 3/CH and above (2019)
M > 10 million

M 5-9.99 million

M 3-4.99 million

M 1-2.99 million

M < 1 million

IPC 3/CH
In Ecuador and Colombia: Venezuelan migrants
In Turkey and Lebanon: Syrian refugees

Source: FAO/Hand-in-Hand, Integrated Phase Classification.

Note: IPC/CH (Integrated Phase Classification/Cadre Harmonisé) provides a scale for classifying the severity and magnitude of food insecurity
and malnutrition. Phase 3 (IPC 3) indicates crisis-level food insecurity.



Political will

Political will

Non-neain

. oy oy
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Non-health
Indirect,
health sector

Direct, health
sector

Direct, health
sector

Direct, health
sector
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COVID-19 direct effects on malnutrition

STAKEHOLDER CONSULTATION / BUY-IN

ROBUST SITUATIONAL ANALYSIS

ADDRESS FOOD INSECURITY — ESPECIALLY FOR MARGINALIZED POPULATIONS

INVEST IN EDUCATION, ESPECIALLY FOR GIRLS

ADDRESS GENDER DISPARITIES AND EMPOWER WOMEN

IMPROVE LIVING CONDITIONS, ESP. WASH

ACCESS TO FAMILY PLANNING

ACCESS TO MATERNAL AND NEWBORN HEALTH CARE

PROMOTION OF EARLY AND EXCLUSIVE BREASTFEEDING

IMPROVING COMPLEMENTARY FEEDING AND DIETARY DIVERSIFICATION

FOCUSED INVESTMENTS IN MNCH SERVICES
THROUGH EXISTING HEALTH SYSTEMS AND

EXTENSION SERVICES

LEVERAGING COMMUNITY-BASED SYSTEMS TO
PROVIDE SERVICES AND MANAGE HEALTH AND
NUTRITION OUTREACH

PROVIDING TARGETED PROGRAMATIC SUPPORT
TO ENSURE THE MOST VULNERABLE ARE
PROTECTED

Akseer, N., Kandru, G., Keats, E.C. and Bhutta, Z.A., 2020. COVID-19 pandemic and mitigation strategies: implications for maternal and child health and nutrition. The American journal of clinical
nutrition, 112(2), pp.251-256.



/ recommendations

1. Stabilize food systems and keep trade open and flowing (by -
supporting and protecting food system workers). | COVl D ]9

Ensure global food supplies are safe, nutritious and equitable. o ond

3. Govern the regulation of illegal sales of wildlife in global food Wor|d Order.
trade and food markets. =

4. Link social protection programs to promoting the consumption
and production of nutritious food and addressing food insecurity.

5. Consider a one-health approach for research collaborations.

Institute a systematic global effort to monitor pathogens emerging L He FUTURE OF conFuCT,
from animals that put human populations at risk. e eTon

3 EDITED BY"
e '_HAL BRANDS _| FRANCIS J. GAVIN

7. Adequately finance the COVID-19 Global Humanitarian
Response Plan.

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, Baltimore MD USA.



Should we expect so much for food systems?

e Future modeling and some scenarios
show that we should call on food
systems to do much more — that is, - T
promote optimal human health, ensure . o . .
future sustainable planetary health, and Five priorities to operationalize the EAT-Lancet

provide equitable and fair livelihoods of Commission report

To operationalize the great food system transformation and ensure its sustainability, five areas of research and

fOOd SySte m aCtO I'S . action require more attention: economic and structural costs; political economy; diversity of cultural norms; equity
and social justice; and governance and decision support tools.
° H Owever, th |S W| ” depe nd on SC|ence Christophe Béné, Jessica Fanzo, Lawrence Haddad, Corinna Hawkes, Patrick Caron, Sonja Vlermeulen,

Mario Herrero and Peter Oosterveer

and research, technology, political will
and cooperation, and behaviors and
decisions of the unpredictable variable in
the equation - humans.

Bene, C., Fanzo, J., Haddad, L., Hawkes, C., Caron, P., Vermeulen, S., Herrero, M. and Oosterveer, P., 2020. Five priorities to operationalize the EAT-Lancet Commission Report. Nature Food.



1. Building and communicating research and
evidence

e At a time when facts and evidence are under
ever greater scrutiny, and even openly T — L
disregarded as suspect by some political and LSEVIER

Contents lists available at ScienceDirect

bUSI NESS Ieaders’ the ] rlgors Of SClence and z:r:']:sce::'ch vision for food systems in the 2020s: Defying the status quo s
eVI d e n Ce m u St be m al ntal n ed . Jessica Fanzo™”*, Namukolo Covic”’, Achim Dobermann®, Spencer Henson®, Mario Herrero®, =

Prabhu Pingali’, Steve Staal®

 Berman Instimte of Bioethics, Nitze School of Advanced International Studies (SAIS) and Bloomberg School of Public Health Johns Hopkins University 1717
- - - . . hu Ave NW 730 i DC 20036 USA
 Research has a vital role in charting a positive  immmssies e v s s o oo
© International Fertilizer Association, Paris, France
9 University of Guelph Depariment of Food Agriculural and Resource Economics, Guelph, Ontario, Canada

and sustainable direction for global food R B e e s e BTt oem
security, nutrition, and health. s

« Research can and does bring about wholesale ==
changes in attitudes, political thought, and
action.

Fanzo, J., Covic, N., Dobermann, A., Henson, S., Herrero, M., Pingali, P. and Staal, S., 2020. A research vision for food systems in the 2020s: Defying the status quo. Global Food Security, 26,
p.100397.



But we need to sort ourselves out

along with our messaages

Different narratives about the failure of food systems.

The state of play

What is the failure about?

What is threatened and

needs to be fixed?

Where do the priorities
for action stand?

“our food system is
failing us”

Inability of the system
to feed the future
world population

Inability of the system
to deliver a healthy diet

Inability of the system
to produce equal and
equitable benefits

Unsustainability of the
system and its impact
on the environment

Food security

Nutrition security and
health

Social justice,
democratic process,
small-scale actors

Natural resources,
agrobiodiversity,
energy-water-carbon
efficiency

Closing the yield gap

Closing the nutrient gap
and ensuring the
quality of diet

Decentralization, grass-
roots autonomy

Reducing the food-print
of the system on the
environment

Béné, C., Oosterveer, P., Lamotte, L., Brouwer, I.D., de Haan, S., Prager, S.D., Talsma, E.F. and Khoury, C.K., 2019. When food systems meet sustainability—Current narratives and
implications for actions. World Development, 113, pp.116-130.



Does evidence always matter In
policy decision-making?

“The good news is that evidence can matter. The bad news is that it
often does not.” — Julius Court, ODI

Opinion-based Policy

Evidence-based Policy

Increasing Pressure (Time) >

Source: ODI 2005 Evidence-Based Policymaking: What is it? How does it work? What relevance for developing countries? https://www.odi.org/publications/2804-evidence-based-
policymaking-what-it-how-does-it-work-what-relevance-developing-countries; Davies et al 2004



https://www.odi.org/publications/2804-evidence-based-policymaking-what-it-how-does-it-work-what-relevance-developing-countries
https://www.odi.org/publications/2804-evidence-based-policymaking-what-it-how-does-it-work-what-relevance-developing-countries

Coming to grips with evidence-based policy
realities

“When presenting evidence to policymakers, researchers need to engage
with the policy process that exists, not the one we wish existed.”

 Efforts fail when researchers do not understand how the policy process works.

* Need to reject the romantic notion that policymakers will ever think like
scientists.

* “Bounded rationality” - policymakers can only gather limited information before
they make decisions quickly. They will have made either rational or irrational
choices before you have a chance to say, “more research is needed”!

https://mww.theguardian.com/science/political-science/2016/mar/10/the-politics-of-evidence-based-policymaking



()

2. Bringing
technology to the
table

* There has never been a time
In history as there is now when
progress can be made towards
a better world in the context of
communication, technologies,
innovation, big data and global
cooperation.

* What technology options are
ethically permissible and
acceptable and what is
considered fair?




Dietary, technology on farms, minimizing FLW are critical
to reduce environmental impacts of food systems

O Loss and waste O Technology B Diets O Socioeconomic
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Springmann, M., Clark, M., Mason-D’Croz, D., Wiebe, K., Bodirsky, B.L., Lassaletta, L., De Vries, W., Vermeulen, S.J., Herrero, M., Carlson, K.M., Jonell, M., Troell, M., DeClerck, F.,
Gordon, L.J., Zurayk, R., Scarborough, P., Rayner, M., Loken, B., Fanzo, J., Godfray, H.C.J., Tilman, D., Rockstrom, J., Willett, W., n.d. Options for keeping the food system within
environmental limits. Nature. doi:10.1038/s41586-018-0594-0.



Technological readiness of future
food system technologies

W Cellular agriculture
™ Digital agriculture
B Food processing and safety

s =y Essential accelerators to help achieve healthy and
e — S sustainable diets, productive food systems and improved
e waste management— three outcomes necessary to
D transform and attain sustainable food systems.
.“g“:!.\:mun Tf&nsfo,?m
gk og@wgawq I

Sustainable
food systems

»
=

Research initiated Experimental proof Prototype Implemented
Herrero, M., Thornton, P.K., Mason-D’'Croz, D., Palmer, J., Benton, T.G., Bodirsky, B.L., Bogard, J.R., Hall, A., Lee, B., Nyborg, K. and Pradhan, P., 2020. Innovation can accelerate the transition towards a sustainable food system. Nature
Food, 1(5), pp.266-272; 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
alobal food svstem annroach Nature Food 1(2) pp 94-97



Innovations to build sustainable, equitable,
iInclusive food value chains

editorial

« Expert panel led by Chris Barrett and the

Cornell University Atkinson Center for Innovating the food value chain
Sustainabil |ty While global efforts to tackle hunger and other food-related crises are stepping up, Nature Sustainability and
. . the Cornell Atkinson Center for Sustainability convene a new Expert Panel focusing on system changes and
 The panel is composed of industry, human agency.
academia and broadly civil society oo e concet an sty
 Tasks are to: Fiﬁi‘;ﬁ"ﬁﬂﬁ;&iﬁiﬁiﬁm

debates. The 2030 Agenda for Sustainable

« Explore the feasible innovations likely to Development has indeed a strong focus on
. food as captured by SDG 2 ‘End hunger,
am el lorate the h uman an d achieve food security and improved nutrition

and promote sustainable agriculture’
Research on food security and nutrition has

enVironmentaI Outcomes Of the fOOd informed how to increase the availability

of food to satisfy the needs of a growing

SySte m. population, as well as how to improve

food quality to achieve healthy nutritional

» |dentify and assess potential actions outcomes. More s needed as hunger s tll

a pressing challenge as much as ensuring

able to move the food value chain to mpac of foud have cvaved o vl
. . . . - crises and can no longer be left out of the
m eet Crlte ria. more In CI usive y eq u Itab | e ﬂzgiz;iﬁ';ﬁﬂ{f;{;zﬁzgﬂ:jﬂf Credit: Image courtesy of Comell University/lesse Winter

Ane aF dabrrnntine lnmd o fames

and sustainable.

Innovating the food value chain. Nat Sustain 3, 1 (2020). https://doi.org/10.1038/s41893-020-0471-3



3. Policies, politics and political economies

* No technical recommendations to fix food systems will stand on

two legs with the current fractured and sclerotic global political
enabling environment.

* In order for food systems to function effectively, equitably and
sufficiently during the pandemic and long after, the political
environment must be one that embraces global cooperation and

Inclusion and minimizes political polarization and geopolitical
competition.



What constrains higher prioritization of food
systems in politics?

 The context — weak institutional incentives, “institutional orphan”

* The message — lack of a simple story, no silver bullets, difficulty of
attribution so there is no action

e Their functionality — hard to measure and take a temperature check

 The balance of power and trust — in who shapes and "governs” food
systems



The context — weak Institutional incentives,
“Institutional orphan”

LAND TENURE REGULATIONS
AGRICULTURAL INPUT SUBSIDIES
K 3 S TRADE AND INVESTMENT POLICIES

J. X w Food
H ATIONS ENERGY SUBSIDIES

-- - systems

" | i e I \VIRONMENTAL REGULATIONS

MINIMUM WAGE POLICIES FOOD SUBSIDY POLICIES

IPES 2015 Report: The New Science of Sustainable Food Systems: http://www.ipes-food.org/_img/upload/files/NewScienceofSusFood. pdf



http://www.ipes-food.org/_img/upload/files/NewScienceofSusFood.pdf

The message - consequences of perpetuate

Inaction

Losing Earth: The Decade We N
Almost Stopped Climate Change
“The risks of making well intentioned but inappropriate n
policy choices are much smaller than the risks of using a
lack of evidence as an argument for inaction.”
--UN HLPE report on food systems and nutrition (2017) 3]
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Ripple, W.J., Wolf, C., Newsome, T.M., Galetti, M., Alamgir, M., Crist, E., Mahmoud, M.I., Laurance, W.F. and 15,364 scientist signatories from 184 countries, 2017. World scientists’ warning to
humanity: A second notice. BioScience, 67(12), pp.1026-1028; NY Times -https://www.nytimes.com/interactive/2018/08/01/magazine/climate-change-losing-earth.html



https://www.nytimes.com/interactive/2018/08/01/magazine/climate-change-losing-earth.html

Their functionality — hard to measure and
take a temperature check

—
ABOUTUS | METHODS @ f—

M) Check for updates

FOOD SYSTEMS DASHBOARD
DESCRIBE. DIAGNOSE. DECIDE.

Food systems data for improving diets and nutrition

The Food Systems Dashboard is a new tool to
inform better food policy

The Food Systems Dashboard brings together extant data from public and private sources to help decision makers
understand their food systems, identify their levers of change and decide which ones need to be pulled.

Jessica Fanzo, Lawrence Haddad, Rebecca McLaren, Quinn Marshall, Claire Davis, Anna Herforth,
Andrew Jones, Ty Beal, David Tschirley, Alexandra Bellows, Lais Miachon, Yuxuan Gu, Martin Bloem and
Arun Kapuria

COUNTRY
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FOOD
SYSTEMS
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he Global Burden of Disease
study showed that unhealthy diets

contribute to 11 million deaths per

e

and activities that relate to the production,

processing, distribution, marketing, sale,
and

year'. The double burden of
— the coexistence of overweight, obesity
and non-communicable diseases with
underweight, micronutrient deficiencies,
wasting and stunting — is being driven
by changes in food systems and in some
cases increased availability of cheap, highly
processed, nutrient-poor foods, impacting
the lowest-income countries in sub-Saharan
Africa, South and East Asia, and the Pacific
the hardest’.

Diets are shaped by food systems. Food
systems are made up of all the people,

ption of food’. Food
systems are intrinsically related to health,
environment, culture, politics and economy.
The food systems framework depicts these
outcomes as well as characteristics such
as food availability and affordability and
personal knowledge, preferences, resources
and behaviours (Fig. 1). Policy interventions
that address one part of the system will
impact many outcomes that food systems
contribute to’. Importantly, actions can have
both unintended consequences and multiple
benefits due to this interconnectivity®.

Though there is widespread agreement
that our food systems are unsustainable™,
identifying ways to change and improve
them is difficult. Food systems are complex
and offer many entry points for change®.
Additionally, even when actions have been
identified, they often lack public acceptance
and may not be politically feasible.
However, it has been found that policies
can be modified or combined in ways that
increase their acceptance and, therefore,
policy packaging is an important strategy to
make policies both effective and politically
feasible®. Policymakers, non-governmental
organizations, civil soclety leaders and
other actors do not currently have a holistic

www.foodsystemsdashboard.org

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.



The balance of power and trust — in who shapes
and "governs” food systems

CONCENTRATION IN THE AGRI-FOOD SUPPLY CHAIN

FOOD SYSTEM PPPS: CAN THEY

i a “Th onin th ADVANCE PUBLIC HEALTH AND
e expansion InINe o ,cree coaLs AT THE SAME TIME?
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Jessica Fanzo, Yusra Ribhi Shawar, Tara Shyam, Shreya Das, and Jeremy Shiffman
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IPES-Food. 2017. Too big to feed: Exploring the impacts of mega-mergers, concentration, concentration of power in the agri-food sector. www.ipes-rooa.org; Fanzo, J., Snawar, Y.K., snyam, I., vas, >. and
Shiffman, J., 2020. Food System PPPs: Can they advance public health and business goals at the same time. GAIN Discussion Paper No 6. GAIN, Geneva, Switzerland.
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4. Changing behaviors, of everyone

« Behavior change incentives and nudges of
various food system actors and consumers
must complement the research, technology and
politics.

» Behavior is malleable, but also, ephemeral...

* Nudging is gaining traction because of its less
forbidding and paternalistic nature.

SR showing nudge interventions on average cause a
15.3% increase in healthier consumption decisions
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Arno, A. and Thomas, S., 2016. The efficacy of nudge theory strategies in influencing adult dietary behaviour: a systematic review and meta-analysis. BMC public health, 16(1), p.676.



Inevitably, there will are and will be trade-offs

* There iIs great potential for food
systems to promote resiliency,
equity and sustainability for
better diets, better human and
planetary health, and a better
world.

* Inevitably though, there will be
trade-offs. The question is, how
to deal with those trade-offs
while doing the least amount of
damage.

‘f{\ NPy A A -
omRe. Y | _omde j e 2 o
. = = / / F 5

e R

- -
BN v A

E —_— e — T 7 ; - > = < o
S=ogee——e— -120 100 40 60 40 =20 a 20 40 60 80 100 120 140 160—="

Food system sustainability score calculated for 97 countries and 20
indicators covering the four dimensions of food system:
Environment, economic, social, and food security & nutrition

Béné, C., Fanzo, J., Prager, S.D., Achicanoy, H.A., Mapes, B.R., Alvarez Toro, P. and Bonilla Cedrez, C., 2020. Global drivers of food system (un) sustainability: A multi-country correlation

analysis. PloS one, 15(4), p.e0231071.




Inevitably, there will are and will be trade-offs

* There iIs great potential for food
systems to promote resiliency,
equity and sustainability for better al |
diets, better human and planetary T
health, and a better world.

Ci
Country food system sustainability scores

« So can we have it all? It depends. g
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