
Food System Transformation: 
Challenges (Part 1)

Jess Fanzo, PhD

Bloomberg Distinguished Professor of Global Food Policy & 
Ethics

Johns Hopkins University
Copyright: GEF



Nutrition & health 

outcomes

Policy Actions and the Enabling Environment

Economic 

outcomes

Social equity, & 

inclusion outcomes

Diets

Environmental 

outcomes

Income growth and 

distribution

Sociocultural context

Politics and 

leadership

Population growth, 

migration and 

conflict

Globalization and 

trade

Economic –

income & purchasing 
power

Cognitive – information 
& knowledge

Aspirational – desires, 
values, & preferences

Situational –

home & work 

environment, mobility, 

location, time 
resources

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

Consumer  

Behaviors
Food production 

systems & inputs (soil, 

water, biodiversity, 
nutrients, etc.)

Food storage, loss, 
distribution & transport

Food processing & 

packaging

Retail & markets

Food Supply Chains

S
u

s
ta

in
a

b
ility

 &
 R

e
s
ilie

n
c
e

R
is

k
s
, s

h
o
c
k
s
 &

 v
u
ln

e
ra

b
ility

Drivers

Food acquisition, 

preparation, meal 

practices, storage 
& waste 

Individual Factors

Components of Food Systems Outcomes

Biophysical, climate 

and environment

Urbanization

Quantity

Quality

Diversity

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.

10. Food systems are complex



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



1. Food systems contribute to climate change & 
environmental degradation

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

60% of marine fish stocks are at their limit or overfished



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

Jägermeyr, J., et al 2021. Climate impacts on global agriculture emerge earlier in new generation of climate and crop models. Nature Food, 2(11), pp.873-885;  Beach, R.H., et al 2019. Combining the effects of increased atmospheric carbon dioxide on protein, 

iron, and zinc availability and projected climate change on global diets: a modelling study. The Lancet Planetary Health, 3(7), pp.e307-e317.

20% declines in protein

14% declines in iron

15% declines in zinc

Climate change will have adverse impacts on crop 

yields and faster than expected



3. The way we manage land for food is not optimal



4. Zoonotic pandemics are not going anywhere

• COVID-19 is (likely) 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 in the rise of zoonotic 

spillover events.

Cutler, S.J., et al 2010. Public health threat of new, reemerging, and neglected zoonoses in the industrialized world. Emerging infectious diseases, 16(1), p.1; Lawler, O. K., et al. (2021). The 

COVID-19 pandemic is intricately linked to biodiversity loss and ecosystem health. The Lancet Planetary Health, 5(11), e840-e850.



5. The lack of diversity is putting us at risk

Khoury, C. et al 2014. Increasing homogeneity in global food supplies and the implications for food security. Proceedings of the National Academy of Sciences, 111(11), pp.4001-4006; 

Gatto, M., et al 2021. Trends in varietal diversity of main staple crops in Asia and Africa and implications for sustainable food systems. Frontiers in Sustainable Food Systems, p.12.



6. Inequities are deepening and plaguing progress

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.

% of the population who cannot afford a healthy diet

3.1 billion people cannot afford a healthy diet!



7. The types of foods available to most are not optimal

Sales of ultra-processed food (kg/capita, 2006-2024)

P.I. Baker, P. Machado, T. Santos, et al., “Ultra-Processed Foods and the Nutrition Transition: Global, Regional and National Trends, Food Systems Transformations and Political 

Economy Drivers,” Obesity Reviews 21, 12 (2020): e13126.



8. The scale of malnutrition is universal & worsening

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

45 million
children under five years of age are wasted

2.2 billion
adults are overweight or obese

39 million
children under five years of age are overweight

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

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

205.1million people in 45 countries/territories 

face acute high food insecurity



9. Food systems are vulnerable with increased risk of 
multiple breadbasket failures

Cottrell, R.S., et al. Food production shocks across land and sea. Nat Sustain 2, 130–137 (2019). 

Climate and weather events

Geopolitical and economic events

Mismanagement and policy change



10. The power imbalances are problematic and 

unjust

IPES-Food. 2017. Too big to feed: Exploring the impacts of mega-mergers, concentration, concentration of power in the agri-food sector. 

“The expansion in the size, global reach, and concentration of 

transnational food corporations and their massively increased, 

well-coordinated, political and economic power constitutes a 

major challenge to governance” 

~ Lancet Obesity Commission, p27



Hendriks et al 2022 BMJ

A Polycrisis: “three Cs” and “five Fs” of concern



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

Clark et al 2020 Science
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Thank you!

jfanzo1@jhu.edu
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