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8 reasons why we are motivated to improve 
food systems data science.



1. Food systems contribute to GHG emissions & 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 maximally sustainably fished

Of the 400,000 food species, 12 make up 75% of the food supply



2. Climate change is impacting every human system

IPCC AR6 Impact and Adaptation Report 2022



3. Sub-optimal diets are a top risk factor of death

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



4. Malnutrition is universal and getting worse

149 million
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; 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.

720 - 811 million (10%)
of the world’s population are undernourished



5. There are trade-offs in transforming food systems that come 
with a complex set of ethical and equity implications

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 billion people cannot afford a healthy diet!



6. Zoonotic pandemics are not going anywhere

• COVID-19 is potentially 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 to in the rise of zoonotic 

spillover events - animals are in close proximity to humans, either 

because their natural habitat has shrunk or been destroyed, or 

they are moved from their habitats.

Cutler, S.J., Fooks, A.R. and Van der Poel, W.H., 2010. Public health threat of new, reemerging, and neglected zoonoses in the industrialized world. Emerging infectious diseases, 16(1), p.1; Alexander, K.A. et al. (2018). The Ecology of 

Pathogen Spillover and Disease Emergence at the Human-Wildlife-Environment Interface. In: Hurst, C. (eds) The Connections Between Ecology and Infectious Disease. Advances in Environmental Microbiology, vol 5. Springer, Cham. 

https://doi.org/10.1007/978-3-319-92373-4_8



7. Food systems are vulnerable to shocks

Cottrell, R.S., Nash, K.L., Halpern, B.S. et al. Food production shocks across land and sea. Nat 

Sustain 2, 130–137 (2019). https://doi.org/10.1038/s41893-018-0210-1
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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.

8. Food systems are complex



There are calls to transform food systems

• To ensure availability, access, and 

affordability to sufficient, nutritious, 

desirable, safe diets for everyone

• To be produced from sustainable and 

resilient food systems

• To promote fair and equitable 

livelihoods 

• To benefit nature

Source: Michigan State University, values for regional food systems



• Policymakers are often in the dark on how food systems 

are performing, potential near- and long-term risks, and 

where to intervene. 

• Our research is developing global guidance & better 

data tools, metrics, and models to unpack some of the 

most complex food systems science issues to allow for 

better decision-making and potential trade-offs. 

• The research is geared to better inform policy and 

programs that are geared towards improving food 

security; diets, nutrition and health; climate change and 

environment; and equitable livelihoods.

Need to improve food systems decision-making with 
better food systems science 



Food Systems Countdown Initiative
A diverse global partnership Tracking food systems performance to meet the 

SDGs and other global goals



Food systems play 
a role in meeting 
all 17 sustainable 

development 
goals

Economist Intelligence Unit 
(2018)



Food systems transformation is urgent

Deliberately changing food

systems requires clear, 

rigorous indicators to guide 

decision-makers and hold 

them accountable.



Food systems transformation is urgent

Deliberately changing food

systems requires clear, 

rigorous indicators to guide 

decision-makers and hold 

them accountable.

Covering all aspects of food 

systems and their interactions

requires a comprehensive 

framework of metrics.



Yet no rigorous mechanism exists to track 
food systems change

UN Food Systems Summit focused global attention on food 

systems

• Achieving needed transformation must keep food systems 

on the policy agenda for the next 8 years.

• Commitments and pathways need metrics to guide decisions 

and track progress.



Yet no rigorous mechanism exists to track 
food systems change

UN Food Systems Summit focused global attention on 

food systems

• Decision-makers need trustworthy, science-based metrics and 

assessment to guide action.

• Food system actors and stakeholders (e.g., civil society, 

governments, and international organizations) require trustworthy, 

science-based metrics and assessment to hold those in power to 

account.



In 2021, the Food Systems Countdown 
Initiative (FSCI) formed to fill this gap.

Provide actionable 
evidence to track progress, 
guide decision-makers, and 

inform transformation.

Complement other 
monitoring and tracking of 
related goals at global and 

regional scales.

Now to 2030, the FSCI will publish annual assessments that will:



Vision to 2030
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Framework Architecture: Thematic areas & indicator domains 
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Vision to 2030

• Annual assessments 2021 – 2030 

• Occasional papers: topical briefs, thematic papers, 

methodological papers

• 2023 event alongside UNFSS follow-up

• 2029 capstone event leading up to 2030



A collaboration between GAIN, Johns Hopkins University, 

and Partners



Why Is a Food Systems 
Dashboard needed?

• Evidence based policymaking requires sound 
advice, but the data (and tools) are fragmented

• Policymakers are often in the dark on how to 
manage their food systems and need to know 
where and how to start

• Need for tools that contextualize food systems and 
their linkages to diets, nutrition, and other 
development outcomes



The Dashboard organizes data using a modified CFS 
HLPE 2017 Report Food Systems framework



We have tried to make the dashboard 
construction as rigorous as possible





Goals of the Dashboard

• Describe: Improve stakeholder understanding 
of national food systems

• Diagnose: Enable stakeholders to determine 
the challenges each country faces in their 
food systems

• Decide: Suggest priority areas of action and 
necessary actors to improve food systems 
contributions to sustainable diets and nutrition



Describe



Over 200 Indicators Across Food Systems

EXAMPLE DATA



COMPARE & ANALYZE



Look at any indicator in various ways



Exploring Data by Income Classification



Agriculture value 

added per worker 

(USD)

Share of dietary 

energy from staples

Supermarkets per 

100,000 inhabitants 

% Urban population

Marshall, Q., Fanzo, J., Barrett, C.B., Jones, A.D., Herforth, A. and McLaren, R., 2021. Building a global food systems typology: a new tool for reducing complexity in food systems analysis. Frontiers in Sustainable Food 

Systems, p.432.

Compare by food typologies for decision-making



COUNTRY PROFILES





Diagnose and 
Decide



Diagnose: Food Systems 
Performance
Goal: Use the data to measure food systems performance to better 

inform policy recommendations

Aims:

• Start from the main goals we want food systems to 

influence

• Diets, nutrition, and health

• Environmental health and sustainability

• Livelihoods (future work)

• Identify sentinel indicators that are associated with 

achieving these goals

• Develop targets and a traffic light system - red, yellow, 

green - for each sentinel indicator



Diagnose: Food Systems Performance



Food systems diagnosis 
by country 

Anna Herforth, Alexandra L. Bellows, Quinn Marshall, Rebecca McLaren, Ty Beal, Stella Nordhagen, Roseline Remans, Natalia Estrada Carmona and Jessica Fanzo. Diagnosing the Performance of Food Systems to 

Increase Accountability Towards Healthy Diets and Environmental Sustainability. Submitted to Plos One 2022.

18 countries were randomly selected from each 

income group to display food system diagnosis 

patterns across income group.

DE: dietary energy; CR&T: cereals, roots, and tubers; UPF: ultra-processed foods; F&V: fruits and 

vegetables; LN&S: legumes, nuts & seeds; IYC: infant young child; MDD: minimum dietary diversity; WRA: 

women of reproductive age, GHG: greenhouse gases



Diagnose

DE: dietary energy; CR&T: cereals, roots, and tubers; UPF: ultra-processed foods; F&V: fruits and vegetables; LN&S: legumes, nuts, and 

seeds; IYC: infant and young child; MDD: minimum dietary diversity; WRA: women of reproductive age, GHG: greenhouse gases

Percentage of countries with “likely challenge areas” by income status

Anna Herforth, Alexandra L. Bellows, Quinn Marshall, Rebecca McLaren, Ty Beal, Stella Nordhagen, Roseline Remans, Natalia Estrada Carmona and Jessica Fanzo. Diagnosing the Performance of Food Systems to 

Increase Accountability Towards Healthy Diets and Environmental Sustainability. Submitted to Plos One 2022.

The color indicates the percentage of countries facing likely 

challenge areas. Grey indicates <5 countries within an income 

group had data for the indicator



Begin to take decisions 

based on the 

diagnostics



The Sustainability of the Dashboard

WWW. FOODSYSTEMSDASHBOARD.ORG

Collaborate with partner organizations

Curate and maintain

Add new data as it emerges

Make it useful with the hopes of country ownership through country 

engagement and subnational dashboards



Thank you!

@jessfanzo

jfanzo1@jhu.edu


