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Food systems are complex



Hendriks et al 2022 BMJ

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



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 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.



4. 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!



5. Dietary quality is modest worldwide

Miller, V., et al, 2022. Global dietary quality in 185 countries from 1990 to 2018 show wide differences by nation, age, education, and urbanicity. Nature Food, 3(9), pp.694-702.

• Dietary quality is generally modest worldwide. In 2018, 
the mean global Alternative Healthy Eating Index score 
was 40.3, ranging from 0 (least healthy) to 100 (most 
healthy).

• Regional means ranged from 30.3 in Latin America 
and the Caribbean to 45.7 in South Asia. 

• Scores among children versus adults were generally 
similar across regions, except in Central/Eastern 
Europe and Central Asia, high-income countries, and 
the Middle East and Northern Africa, where children 
had lower diet quality. 

• Globally, diet quality scores were higher among 
women versus men, and more versus less educated 
individuals. 

• Diet quality increased modestly between 1990 and 
2018 globally and in all world regions except in South 
Asia and Sub-Saharan Africa, where it did not improve.



6. Sub-optimal diets are a major risk factor of 
death and disease

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.

Global number of deaths attributable to 
risk factors, by cause



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. Double burden of malnutrition is 
increasing in LMICs

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.



10. Significant rise in non-communicable 
disease burden



Ethical and 
equity issues 

that stymy 
progress



United Nations Children’s Fund (UNICEF), World Health Organization, International Bank for Reconstruction and Development/The World Bank. Levels and trends in child malnutrition: key findings of the 2021 edition 
of the joint child malnutrition estimates. Geneva: World Health Organization; 2021. Licence: CC BY-NC-SA 3.0 IGO

1. Who disproportionately suffers from malnutrition?



Chronic disease and health disparities

Belanger, M.J., et al 2020. Covid-19 and disparities in nutrition and obesity. New England Journal of Medicine, 383(11), p.e69.

• Disparities in nutrition are driven by the 
socioeconomic, educational, and environmental 
disadvantages that have historically beset vulnerable 
communities and that persist today. 

• Food insecurity affects approximately 11% of U.S. 
households but is more common in Black, Latinx, and 
Native American households. 

• People experiencing food insecurity and without 
physical or economic access to food may instead 
have access to low-cost, energy-dense processed 
foods. 

• Barriers to accessing high-quality, nutritious food, in 
turn, are major factors in people’s risk to developing 
chronic disease -- also disproportionately affecting 
underserved racial and ethnic populations.



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



Some countries/individuals will need to 
make bigger changes

Energy intensive lifestyles 
and dietary choices of 

those living in high-income 
countries are significant 

anthropogenic contributors 
to climate change. 



Achieving dietary micronutrient adequacy in a finite world

“The animal-source foods 
derived from livestock also 
happen to provide us with many 
of the nutrients we need, access 
to which varies dramatically 
around the world. How we 
provide a growing global 
population with these essential 
nutrients while staying within 
environmental limits is one of our 
greatest and most pressing 
challenges.”

Beal, T., 2021. Achieving dietary micronutrient adequacy in a finite 
world. One Earth, 4(9), pp.1197-1200.



3. Who shapes and ”governs” food systems?

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; 

“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

http://www.ipes-food.org/




Ensuring 
equitable and 
ethical diets 

from 
sustainable 

food systems 



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

Clark et al 2020 Science
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Policies to improve nutrition across food systems

Agricultural production

Processing & Transport

Food environments

Labeling and Promotion

• Diversification - Incentives for horticulture and crop diversification
• Adaptation - Crop insurance and access to credit
• Technology - Investment in R&D and technology 
• Subsidies Policies that promote nutritious crops

• Reformulation - healthier ingredients in food processing
• Standards – setting standards in food (salt, fat quantity in meat)
• Fortification - adding nutrients to staple foods
• Processing - fermenting, preserving, processing to enhance the nutritional content of foods 
• Cold chain storage and transport – ensuring perishable foods do not rot and are safe for 

sale to avoid loss

• Economic incentives (taxes and subsidies)
• Barriers and facilitators to access (e.g. junk food free check-outs)
• Zoning laws 
• Farm-to-school programs
• Community and school gardens

• Improved labeling (leads to product reformulation)
• Restrictions on food marketing
• Mass media campaigns 

Haddad, L., Hawkes, C., Waage, J., Webb, P., Godfray, C., & Toulmin, C. (2016). Food systems and diets: Facing the challenges of the 21st century.



Thank you!

jfanzo1@jhu.edu
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