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Extended DataFig. 1| See next page for caption.

Nature Food



Article

https://doi.org/10.1038/s43016-025-01268-y

Extended Data Fig. 1| Spatial patterns of the 15 food system outcome
indicators - grouped by health, inclusion, environment and economy - for
the reference BASE ,, scenario in 2020 and 2050, and the food system
transformation pathway FST,,, in 2050. Spatial patterns of the 15 food system
outcomeindicators - grouped by health, inclusion, environment and economy
-for the reference BASE_SSP2 scenario in 2020 and 2050, and the food system
transformation pathway FST_SDP in 2050: (a) underweight, (b) obesity,

(c) premature mortality, (d) expenditure on agricultural products, (e) poverty,

(f) agricultural labor demand, (g) agricultural wages, (h) biodiversity intactness,
(i) croparea diversity, (j) nitrogen surplus, (k) environmental water flow
violations, (I) greenhouse gases from agriculture, forestry, and other land use,
(m) global surface air warming, (n) bioeconomy supply, (o) production-factor
use. Spatial resolution differs by indicator (Table 1), and we use a Mollweide
projection (area-preserving projection) for environmental indicators, and a
Cartogram projection (areas proportional to population or agricultural workers)
for health, inclusion and economy indicators.
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Extended DataFig. 2 | Interaction effect of combining measures in packages.
Bars show the individual outcomes of the measures. The upper number with the
empty triangle shows the sum of the individual effects of measures. The lower

number with the solid triangle shows the combined effect of a package.
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Green numbers are co-benefits, red numbers are trade-offs. Synergies occur
when the combined effect is positive and larger than the sum of the individual
effects, dampening when it is smaller than the sum.
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Health Environment
a) Underweight d) Biodiversity Intactness e) Shannon Crop Diversity
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Extended Data Fig. 3| The combined effect of 23 food system measures on shown as the difference between FST,, and BASE g, scenarios, not including the
15 outcome indicators. The combined effect of 23 food system measures on CrossSector transformation impacts. The food system transformation has co-
15 outcome indicators: (a) underweight, (b) obesity, (c) premature mortality, benefits (green) and trade-offs (red). Spatial resolution differs by indicator
(d) biodiversity intactness, (e) croparea diversity, (f) nitrogen surplus, (g) (Table1), and we use a Mollweide projection (area-preserving projection, per-ha
environmental water flow violations, (h) greenhouse gases from agriculture, values are per total cell area) for environmental indicators, and a Cartogram
forestry, and other land use, (i) global surface air warming, (j) bioeconomy projection (areas proportional to population or agricultural workers) for health,
supply, (k) production-factor use, (I) expenditure on agricultural products, inclusion and economy indicators.

(m) poverty, (n) agricultural labor demand, (o) agricultural wages. Results are
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Statistics

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.

Confirmed
IZ The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement

|:| A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

D The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name; describe more complex techniques in the Methods section.

[ ] Adescription of all covariates tested

|:| A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

0 XX X X[

|X’ A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

D For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
Give P values as exact values whenever suitable.

X

|:| For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

|:| For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

X X X

|:| Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.

Software and code

Policy information about availability of computer code

Data collection  For reproduction, a package containing a copy of the used versions of MAgPIE, the food demand model, MAGICC, and the m4fsdp R package
is available under the Creative Commons Attribution license CC-BY-4.0 and archived at http://doi.org/10.5281/zenodo.17233328.
This package also includes all input data for the MAgPIE model and the food demand model including model input from the LPJmL and
REMIND models, the raw results of MAgPIE model and food demand model runs, raw results of the MAGICC model, raw results of the health
impacts model, derived intermediate analysis data, the final figures, as well as instructions to reproduce any of these results.

Data analysis For processing the model results, the m4fsdp R package has been used which is available at https://doi.org/10.5281/zenodo.7899913. A copy
of the used version of m4fsdp is also included in the data package available under http://doi.org/10.5281/zenodo.17233328.

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.




Data

Policy information about availability of data
All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

A data package is available under the Creative Commons Attribution license CC-BY-4.0 and archived at https://doi.org/10.5281/zenodo0.7924160 . This package
includes all input data for the MAgPIE model, the raw results of MAgPIE model runs, raw results of the MAGICC model, raw results of the health impacts model,
derived intermediate analysis data, the final figures, as well as instructions to reproduce any of these results.
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Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender No data on sex or gender was reported.

Reporting on race, ethnicity, or see above
other socially relevant

groupings

Population characteristics see above
Recruitment see above
Ethics oversight see above

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting

Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

|:| Life sciences |:| Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Ecological, evolutionary & environmental sciences study design

All studies must disclose on these points even when the disclosure is negative.

Study description The presented study uses a set of linked models for integrated assessment to quantitatively evaluate different food system scenarios.
Research sample As a model-based study, no research sample was selected, and no new additional data was collected.

Sampling strategy No new data collected

Data collection No new data collected. Data sources for the models are documented in the underlying model description papers.

Timing and spatial scale  No new data collected
Data exclusions No new data collected

Reproducibility For reproduction, a package containing a copy of the used versions of MAgPIE, MAGICC, and the m4fsdp R package is available under
the Creative Commons Attribution license CC-BY-4.0 and archived at http://doi.org/10.5281/zenodo.17233328.

Randomization No new data collected

Blinding No new data collected

Did the study involve field work? []ves X No
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Materials & experimental systems Methods

Involved in the study n/a | Involved in the study
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