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Why do we focus on 
food systems?



Food systems

are victims of climate change

are transgressors of climate change 

are solutions in mitigating and adapting to climate change



1. Climate is impacting food systems and 
other systems relevant for diets and nutrition

Fanzo, J. C., & Downs, S. M. (2021). Nature Reviews Disease Primers, 7(1), 90.



2. Food systems are impacting environmental 
resources and climate



3. Improving diets and nutrition remains 
challenging across the world

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

45 million (7%)
children under five years of age are wasted

2.5 billion
adults are overweight or obese

37 million (5.5%)
children under five years of age are overweight

733 million (9%)
of the world’s population are undernourished

2.8 billion (35%)

of the world cannot afford a healthy diet

11 million deaths annually (20%)

are linked to poor diets

82% (34 out of 41 countries - 2/3 of the world)

do not consume the 5 recommended healthy 

food groups

UNICEF et al 2023 Joint Malnutrition Estimates; FAO et al 2024 SOFI report; WHO 2024; Global Diet Quality Project 2022; Afshin et al 2019 Lancet. 

28% (average)

increase in food inflation globally since the pandemic



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

Clark, M.A., et al 2020. Science, 370(6517), pp.705-708.
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People in resource constrained 

settings are more likely to be 

exposed to climate change 

health threats

People with poor food access 

are likely to become more 

severely food insecure during 

a drought or flood

People with chronic 

undernutrition are more likely 

to have serious health 

implications

5. Resource-constrained settings and vulnerable & 
marginalized populations need prioritization

CLIMATE DRIVERS

EXPOSURE 

PATHWAYS

DIET AND FOOD 

IMPACTS

NUTRITION 

OUTCOMES

Elements of vulnerability & marginalization 

interacting with social determinants of health 

Casual chain of climate 

drivers to nutrition outcomes

Exposure

Sensitivity

Adaptive 

Capacity

Makharia, G.K., et al 2023.. Gut, 72(12), pp.2201-2204; USGCRP, 2016: The Impacts of Climate Change on Human Health in the United States



Food systems are the lifeline between climate & 
nutrition

Climate resilience

Environmental sustainability

Improved diets

Optimal nutrition

Positive health outcomes

Food production systems 

& inputs (soil, water, 

biodiversity, nutrients, 

etc.)

Food storage, loss, 

distribution & transport

Food processing & 

packaging

Retail & markets

Consumption & waste



Our research in the 

last decade informs 

our current research 

portfolios



Current Research Focus Areas

Prioritizing and 
framing food 
systems in climate 
and international 
development 
global agendas

01
Improving national 
food system 
decision-making 
with better food 
systems science

02
Understanding how 
local foodscapes 
influence healthy 
and sustainable 
diets

03
Exploring climate-
impacted 
geographic poverty 
traps on nutrition 
outcomes

04
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• The international development agenda is a 

crowded, distracted, gatekeeping space.

• Attention towards food security ebbs and flows, 

but with climate change, wars, & the post-

pandemic economic downturn, more policymakers 

are looking to how to “transform food systems.”

• This research aims to understand how to 

ensure food security and systems remain high 

on the agenda by providing guidance and 

evidence on their importance for sustainable 

development.

Area 1: Prioritizing and framing food systems in 
climate & international development global agendas



2016 to 2020: Established the notion of “food systems” 

and their political relevance for sustainable development

Evidence-based guidelines on appropriate policies, responsible investments and institutional 

arrangements needed to address sustainable food systems while also addressing economic, social and 

environmental sustainability issues and impacts.



2019 to 2023: Determined the evidence base and scientific 
targeting for food system transformations for both human 

and planetary health

Food and planetary 

boundary scientific 

targets

Science to 

transform food 

systems

Importance of 

blue foods in food 

systems

The economic 

case to transform 

food systems

The socio-tech 

innovation needed to 

transform food systems



Planetary Diet: Significant report on setting scientific 
targets for diets within planetary boundaries

Willett et al Food in the Anthropocene: the EAT–Lancet Commission on healthy diets from sustainable food systems. Lancet. 2019 Feb 2;393(10170):447-492



Planetary Diet: Significant report on setting scientific 
targets for diets within planetary boundaries

Willett et al Food in the Anthropocene: the EAT–Lancet Commission on healthy diets from sustainable food systems. Lancet. 2019 Feb 2;393(10170):447-492

9645 citations to date



Lessons at the global level

• If you flood the landscape, you can garner attention. But it is 

transient and often temporary.

• While food systems have reached a higher priority, policymakers 

often don’t know how to navigate such a complex system and are 

unaware of trade-offs and which levers to invest in. Providing data 

is critical if we want evidence-based decision-making.

• While global governance matters for food systems, there is a need 

for national and local context, governance, solutions, and 

investments if we want communities to reap benefits and adapt.
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• Food system transformation is urgent, requiring 

rigorous, science-based monitoring to guide 

public and private decisions and support those 

who hold decision-makers to account.

• Yet, policymakers are often in the dark on how 

food systems are performing, potential near- 

and long-term risks, and where to intervene. 

• This research aims to develop global 

guidance & better data tools, metrics, and 

models to unpack some of the most 

complex food systems science issues. 

Area 2: Improving national food system decision-
making with better food systems science

Fanzo, J., et al 2020. Nature Food, 1(5), pp.243-246; Fanzo et al 2021. Food Policy, 104, 102163. 



Built a food systems tool to guide 
diagnosing and decision-making

foodsystemsdashboard.org

The Food Systems Dashboard gives a complete view of food systems by bringing together data from multiple sources. 
It's now possible to compare drivers, components, and outcomes of food systems across countries and regions, gain 
insights into challenges, and identify actions to improve nutrition, health, and environmental outcomes.



Mapping tool: Analyze indicators in various ways





The Dashboard diagnoses food systems 
performance

Herforth, A., et al 2022. PloS one, 17(7), p.e0270712.



Monitoring food systems contributes to 
accountability and action

• The Food Systems Countdown Initiative is a collaborative effort to monitor food system change 

and performance over the next 8 years.

• Such monitoring can help aligning decision makers around key priorities, incentivize action, hold 

stakeholders accountable, sustain commitment by demonstrating progress, and enable course-
corrections. 

• The FSCI is an interdisciplinary collaboration of 65 scientists representing every region of the world 

from 32 organizations -- Civil Society, Academia and the UN that emerged from the 2021 United 

Nations Food Systems Summit. 

foodcountdown.org



How the FSCI is organized

Fanzo, J., et al 2021. Food Policy, 104, p.102163



Indicator Performance 
by Country Income 

Group 

Schneider K. Fanzo, J, et al 2023. Nature Food, 4(12), 1090-1110



Regional patterns in selected 
FSCI food system outcome 

indicators

Schneider K. Fanzo, J, et al 2023. Nature Food, 4(12), 1090-1110



Lessons from the national food systems science 
level

• No single region of the world has a monopoly on food systems successes 

or on food systems challenges. Every region has significant room for 

improvement and countries can learn from each other.

• Without a monitoring system that shows strengths and weaknesses at the 

national level, country attempts to transform their food systems will lose 

their bearings and lose their way. 

• There are critical data gaps that are preventing to effectively monitor 

progress of food systems transformation in different dimensions. Efforts 

and investments should be made in the near term to fill existing data 

gaps.

• Researchers should ensure these indicators and their data are useful and 

interpretable by policymakers and other food actors in ways that are 

relevant for food system decisions and action.
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Area 3: Understanding how local foodscapes 
influence healthy and sustainable diets

• Local foodscapes and environments influence what 

and where food is grown, biodiversity, and what 

foods are available and accessible to communities. 

• Geopolitics, climate change, urbanization, and 

population pressures are changing local foodscapes 

in profound ways that are, in turn, influencing 

people’s access to healthy and sustainable diets. 

• This research aims to understand how various 

localized, contextual factors influence the health 

and sustainability of diets in communities. 

“Ground-truthing the EAT-Lancet Diet



Investigating the localized drivers that impact access to 
healthy and sustainable diets in Southeast and South Asia

Geographic Focus: Cambodia, India, Indonesia, Myanmar, Nepal, Sri Lanka, and Vietnam



Loss of vegetables across supply chains in India

Spiker, M.L., et al 2023. Food Policy, 116, p.102416.



Yangon, upper income, urban

Yangon, lower income, urban

Magway, lower income, rural

Dawei, middle income, coastal

Collected: June–August 2017. *Statistically 

significant at P ≤ 0·05 (χ 2 test)

In Myanmar, consumers’ typical dietary intake is 
not necessarily unhealthy, but place mattered

Downs, S.M., et al 2019 Public health nutrition, 22(6), pp.1075-1088.



Attributes of food groups make a difference in 
preferences and food choice in peri-urban Vietnam

Bell, W., et al 2021. Appetite, 166, p.105439.



Food access in rural and peri-urban environments is 
rapidly changing and influenced by urban centers and their 

mobility touch points but not equally and everywhere.



Lessons from local food systems towards 
healthy and sustainable diets

• While global agendas matter, producing and accessing sustainable, 

healthy and sustainable diets is incredibly context-dependent.

• Global recommendations must be modified at the sub-national levels 

based on geographic challenges — adapted to cultural eating habits 

and traditions, local modes of production and value chains, diseases, 

and malnutrition burdens.  

• Overall, in resource-constrained, climate-vulnerable places, there are 

increasing challenges for people in accessing healthy and 

sustainable diets: physically, economically, and socially.  
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Aim 4: Exploring climate-impacted geographic 
poverty traps on nutrition outcomes

• Geographic poverty traps occur in areas that 

are geographically isolated or marginalized 

(remote, mountainous, overly dependent on a 

natural resource), and often lack infrastructure 

like roads, electricity, and clean water, making 

it hard for communities to escape.

• The aim of this research is to explore and 

analyze how climate further exacerbates 

geographic poverty traps and how, in turn, 

these traps further impact food security 

and nutrition outcomes, leading to 

deepened nutrition-based poverty traps and 

limited opportunity to adapt.

Birkmann et al 2022. IPCC 6th Assessment



Climate impacts riverine communities in Cambodia

Evaluating and supporting the health and 

environmental sustainability of food environments 

and diets in climate-vulnerable Lower Mekong River 

communities

Manohar, S., et al 2023 Bulletin of the World Health Organization, 101(2), p.140.



Climate extremes faced by herders in Mongolia

Dagys, K., et al 2023 Food Policy, 117, p.102468.



Food & Water 
Constraints

Conflict 
Constraints

Livelihood 
Constraints

Social Norms 
& Culture 

Constraints

Climate & 
Environmental 

Constraints
Pastoralism

Gvmt  
Policies

Climate constrains east African pastoral communities

Fox, E.L. et al (2024) Submitted to Ecology Soc. Under Review.

From our ethnography and photo voice studies, East African pastoral 

communities are among the most politically and economically marginalized in 

society and competition for dwindling land is a major instigator of conflict.



Lessons from people experiencing poverty 
traps in distinct places

• Climate- and nutrition-vulnerable communities should be involved in 
research in how they are experiencing climate change in the places 

where they live.

• For those populations already struggling with poverty, climate is 
making their situation worse, and out-migration is not always an 

option.

• Climate-adaptation strategies co-produced by communities are 

essential for those communities to escape poverty traps: we argue 
that investing in local food system supply chains and nutrition are 

potential strategies.



We have more knowledge 
than ever before

“The risks of making well intentioned but 

inappropriate 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)

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


We can’t give up on research and evidence 

• At a time when facts and evidence are 

under ever greater scrutiny, and even 

openly disregarded as suspect by some 

political and business leaders, the rigors of 

science and evidence must be maintained. 

• Research has a vital role in charting a 

positive and sustainable direction for global 

food security, nutrition, and health. 

• Research can and does bring about 

wholesale changes in attitudes, political 

thought, and action.





Conclusion

• Food systems research is still evolving over the 

last 15 years but much more is now known about 

the necessity to take a food systems approach.

• While global evidence is critical, national and sub-

national local context research is key to 

understand adaptation solutions.

• Everyone has a role to play in improving food 

systems because every one of us participates in 

this system, sometimes multiple times a day.



The core team who produces/d this work

Kate Schneider Swetha Manohar Bianca Carducci

Elizabeth Fox

Shauna Downs

Rebecca McLarenAlexa Bellows Quinn Marshall Elizabeth Graham Lais Miachon

Jochebed Louis-Jean Alison Rose

Jody Harris

Dannie Dinh



Incredible collaborations on key projects
The Food Systems Countdown Initiative Collaborators

People Centered Food Systems Consortium

Pastoralist Sedenterization Project Field Team

Food Systems Dashboard Team



Funding sources



Thank you!

j.fanzo@columbia.edu
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