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Once upon a time, in astrophysics…

Zuntz et al. (2015), Cordero et al. (2022)



Astrophysics Agrifood

Complicated Complex

Relatively geographically 
agnostic

Localised challenges and 
research

Of interest to the public Affects all lives, and many 
livelihoods

Irrelevant to most policy Highly relevant

Well-defined field Overlaps with many fields

Not urgent Urgent

Accessible and transparent 
literature - reproducible*

Closed, opaque - hard to 
reproduce 

Years later, in a completely different field!



People Infrastructure

Products Livestock

Land Impacts



Woodland and natural 
habitats

169.3 Mha

Non-agricultural

97.6 Mha

Semi-natural and 
improved pasture

48.0 Mha

Arable land

98.1 Mha
Source:

Eurostat
Land Cover 
Statistics (2022) 



Woodland and natural 
habitats

3.3 Mha

Non-agricultural

6.6 Mha
Semi-natural and 
improved pasture

9.9 Mha

Arable land

5.2 Mha Source:

UKCEH Land Cover 
Maps (2023) 



Sources:
FAOSTAT Food 
Balance Sheets 
(2023)

UK 2035 Nationally
Determined 
Contribution report 
(2025)

Poore & Nemecek 
(2018)



Sources:
FAOSTAT Food 
Balance Sheets 
(2023)

UK 2035 Nationally
Determined 
Contribution report 
(2025)

Poore & Nemecek 
(2018)
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Source:
Bajzelj et al 2013

Copyright © 2013 
American Chemical 
Society







● EU to achieve Net Zero by 2050, and 
negative emissions thereafter

● UK Net Zero by 2050 is a legal 
requirement (and 68% reduction wrt 
1990 levels by 2030)

● Limit global warming to “well below” 2 
degrees, and ideally below 1.5 
degrees above pre-industrial levels

● Emissions plans only at state-level in 
the USA

● Other countries have stated intentions 
to reduce emissions but no legal 
framework has been established



Source:
The Seventh 
Carbon Budget
(Climate Change 
Committee, 2025)



Source:
The Seventh 
Carbon Budget
(Climate Change 
Committee, 2025)



Our vision for an agrifood software ecosystem

FaIR
Carbine

FAOSTAT
L C A



Open and documented

Modular

Reproducible

Testable

Extendable





● Subsystem evolution:
○ How much food crops produce
○ How much carbon can forest sequester

● Biophysical models:
○ How does a system evolves on small scales
○ What are the impacts of product X

● Systems/Integrated Assessment Models (IAMs)
○ How do systems respond to large scale 

transformations
○ How do humans react to these changes

Many types of agrifood models too

MAGICC

Carbine



Astrophysics Agrifood

Shared file formats* Non-standard, undocumented.
Many different formats

Open source* Mostly closed*

Community validation Little or no validation

Common benchmarking Scenario dependent baseline

Spatial agnosticism Very dependent on context

● Policymakers see 
conflicting numbers

● Reproducibility is 
limited

● Trust is limited

● Models become 
political 
instruments



AgriFoodPy
Collection of land use, 
impact, food supply and 
socioeconomic models

Preprocessed open datasets 
on a ready to crunch format

Pipeline manager for end to 
end simulations

Documented, extensible, 
modular, testable, 
reproducible

Cordero et al (2024)
https://joss.theoj.org/papers/10.21105/joss.06305



futurefoodcalculator.org/expert-calculator

Interactive tools 
for quick policy 
assestment


