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State of Food and Agriculture SOFA 2023



3

State of Food and Agriculture SOFA 2023 –The FSEC Report

How to rather not communicate….
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«Hidden costs» - what are we talking about? 



5

«Hidden costs» - what are we talking about? 
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«Hidden costs» - what are we talking about? 

Pragmatic bottom-line: 

hidden costs are costs that decision makers do not take into account
when taking their decisions
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SOFA 2023 system boundaries

Only what is 
produced IN 
the country –
NO imports
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Indicators in SOFA 2023

• GHG-emissions 
• Agricultural production («farm-gate»); Inputs and whole value chain; Land use change
• CH4, N2O, CO2 are accounted for separately
• Impacts on ecosystems, infrastructure, etc. and also on health (as covered in the 

«social costs of carbon» provided by various institutions)

• Water use
• Costs of water use in a context of water scarcity: yield losses, disruption of 

ecosystem dynamics, etc.

• Land use change
• Loss of ecosystem services due to LUC (e.g. from grassland to cropland)

(from the Ecosystem Services Valuation Database ESVD)
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Indicators in SOFA 2023

• Nitrogen emissions
• Costs from water pollution, acidification, etc. 
• Health costs of emissions (NH3 and its health impacts, etc.)

• Poverty
• Costs to raise all wages of agricultural workers with wages below the poverty 

line to the level of the poverty line.
• Under-/Malnutrition

• Productivity losses due to DALYs because of undersupply in protein and 
calories (DALYs: years lost in good health due to the diseases)

• Unhealthy dietary patterns
• Productivity losses due to DALYs because of diet-related non-communicable 

diseases (slightly adjusted after the publication of SOFA 2023)
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SOFA 2023 global results

• 12’700 billions US$, 

almost 10% of global GDP 2020

(Attention: “Billion” in English is “Milliarde” in German)
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SOFA 2023 global results

• Large uncertainties, 

but a 95% probability that hidden costs are higher than  
10’800 billions US$
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SOFA 2023 results for Switzerland

Uncertainty: 
11 – 25 billion CHF

Uncertainty: 
2 – 8 billion CHF

Uncertainty: 
13 – 33 billion CHF
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SOFA 2023 results for Switzerland
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SOFA 2023 results CH vs. other regions
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SOFA 2023 results CH vs. other European countries
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SOFA 2023: guiding principles for methods and data

• Only use globally consistent data; thus
• health, GHG emissions, nitrogen emissions,… are included
• pesticides, biodiversity,… are NOT included

• A prevalent challenge: double counting

• Very detailed uncertainty analysis
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SOFA 2023: general assessment of methods and data

• Positive: 
• Detailed and reliable on the topics covered
• Cautious in communication, emphasis on large uncertainties
• Comparisons between countries are possible

• Negative: 
• Depending on the country, central topics are missing (e.g. biodiversity in 

in Switzerland)
• Missing topics are implicitly accounted for with zero costs
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Role of the health indicators

• Under-/Malnutrition
• Unhealthy dietary patterns

• SOFA 2023 wanted to highlight, which role under- and malnutrition plays in low-
income countries: 

• it hinders their economic development by productivity losses
• This leads to high costs in high-income countries due to unhealthy dietary patterns.

• Message: It is important to assess the indicators in context
• LIC should really focus on improving the nutritional situation, 
• while it should not lead HIC to neglect environmental impacts, though.
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SOFA 2023 results: revision of health cost by FAO

• Goal of the correction: avoid double counting between different food 
groups and high BMI

• Concretely: 
• The arbitrary weighting factor of 75% for DALYs is omitted
• DALYs from sweet beverages are added 
• DALYs from high BMI are not included anymore (as already covered via 

the DALYs from various feed groups and as they partly do not relate to 
food, e.g. when related to low physical activity, etc.)

• Results in hidden health costs for CH being about 20% lower (17.1 instead 
of 21.1 billion CHF (15.5 instead of 18.8 billion US$)
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SOFA Case Study Switzerland - Goals

• Contribute to the assessment of the plausibility of the SOFA 2023 results 
for Switzerland by identifying gaps and needs for more in-depth research

• Tailored quantification of Switzerland’s external costs and benefits across 
all dimensions of sustainability (economic, social (incl. health) and 
environmental)

• Identification of the most pressing challenges and opportunities of the 
Swiss agrifood system in terms of externalities and recommendations of 
potential entry points for its sustainable transformation
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FOAG Monitoring group

1. Workshop –
concepts/ 

refinements/ 
gaps

2. Workshop –
implement 

refinements/  
fill gaps

3. Workshop –
synthesis/ 

interpretation

Expert for the 
calculations

SOFA Case Study Switzerland – Process
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SOFA Case Study Switzerland – Process
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Case Study Switzerland: Refinements for SOFA 2024

Checking quantities and cost values for the indicators from SOFA 2023:

• GHG-emissions Quantities: small adjustments; assumption of much higher prices: 
• CHF 430/t CO2e instead of CHF 56/tCO2e, based on the study on external costs of traffic
• Reduction by 50% as a safety margin, due to not differentiating between different gases (it is 

for CO2e) and large uncertainty of values

• Water use (no adjustment)

• Land use change (no adjustment)
• Costs taken from  The Ecosystem Services Valuation Database (ESVD), some specific 

estimates for Switzerland result in much higher estimates (factor 10).
• SOFA 2023 estimates are negligible, - not anymore if costs are 10 times higher, though
• No adjustment because of large uncertainties and risk of double counting with costs from 

biodiversity loss that are added
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Case Study Switzerland: Refinements for SOFA 2024

Checking quantities and cost values for the indicators from SOFA 2023:

• Nitrogen emissions (no adjustment)
• Poverty (no adjustment)

• Compare salary of agricultural workers to poverty line
• Not relevant for Switzerland – hence no adjustment
• However, calculations do not consider the work situation and generally low 

salaries of agricultural workers in Switzerland

• Under-/Malnutrition (insufficient supply of protein and calories) costs of iron 
deficiency added – no large effect, remains negligible
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Case Study Switzerland: Refinements for SOFA 2024

Checking quantities and cost values for the indicators from SOFA 2023:

• Unhealthy dietary patterns(high/low consumption of various food groups 
such as fruits, vegetables, red meat, whole grains, etc.) (no adjustment for 
the costs already covered in SOFA 2023, but complemented by estimates 
for treatment costs and immaterial costs)
• Costs: per capita annual productivity from ILO
• Global Burden of Disease data; most important: low whole grains, high 

red meat, low pulses and high processed meat consumption
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Additional topics for health costs

• Direct health costs (treatment costs)
• There are estimates for Switzerland that 20% of total direct health

costs relate diseases that also correlate with dietary patterns; 
• Assume that 50% of that are really due to diets
• Controversial whether these are hidden costs or not (they are part of

the health insurance market)

• Immaterial costs (suffering, etc.)
• Based on Swiss studies on Willingness To Pay for being one year less

sick
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• Phosphorus (not added; difficult to get adequate data and partly covered by N)
• Soil health, fertility and quality (captured via a simple proxy (soil carbon losses, 

with the SCC per ton CO2e))
• Negligible

• Biodiversity (added)
• To small parts covered in N-emissions, LUC, GHG emissions
• Specific studies provide estimates for CH, based on the costs incurred to 

compensate for losses in ecosystem services due to biodiversity losses
• Results in high cost estimates – thus added, albeit some small part may be 

double counting

• Use of plant protection products (not added)
• no data available; partly already covered via biodiversity; health related impacts 

expectedly rather small today

Case Study Switzerland: Amendments for SOFA 2024
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• Antimicrobial resistances (added)
• National studies, currently rather low costs
• Ensure that they stay low!

• Animal welfare (added)
• Some national estimate available, based on the costs that would be 

incurred for implementing animal welfare improvement measures
• Currently rather low

• (hidden benefits) (mentioned without quantification)

Case Study Switzerland: Amendments for SOFA 2024
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Furthermore, the following two topics were assessed as complements to the 
SOFA 2023 estimates, without summing them to the revised cost estimates

• Subsidies, border protection and other incentive schemes (added – but not 
added to the overall hidden cost estimate; the share that is truly «hidden» 
is difficult to determine)
• Controversial debate on which share of it may count as “hidden costs”

Case Study Switzerland: Amendments for SOFA 2024
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• Imports (added – but not added to the overall hidden cost estimate)
• Important topic (monitoring group), but not consistent with SOFA 

system boundaries
• Ideally: import quantities, countries of origin, LCA impact factors, SOFA 

cost estimates
• Simplified approach focusing on key categories (GHG emissions, 

biodiversity loss, water scarcity) and based on an existing study 
• Gross estimates, based on the assumption that imports account for 

impacts that correspond to 
• 30% of domestic GHG emissions
• 75% of domestic biodiversity loss
• 300% of domestic water scarcity impacts
• Plus the emissions from mineral fertilizer imports

Case Study Switzerland: Amendments for SOFA 2024
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Case study 
Switzerland: 
Refinements for 
SOFA 2024 –

Results
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Case study 
Switzerland: 
Refinements for 
SOFA 2024 –

Results
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Subsidies, border protection and other incentive schemes: 12.6 billion CHF
• Controversial, in particular which share may count as «hidden»

Case study 
Switzerland: 
Refinements for 
SOFA 2024 –

Results
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Case study Switzerland – «Entry points for food system 
transformation»

• Unhealthy diets

• Biodiversity losses

• GHG emissions 

• Nitrogen emissions

• Food waste and loss

• Imports 

• Subsidies, border protection and other incentive schemes
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Case study Switzerland – «Entry points for food system 
transformation»

• There is a number of categories that currently report small costs only
• Water scarcity 
• Poverty 
• Soils health, fertility and quality
• Plant protection products
• Antimicrobial resistances
• Animal welfare

• It is important to not overlook those and to ensure that these costs 
remain small and do not become significant in the future
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Key challenge to highlight: “What is not there has zero costs”

Crosnier et al. 2025

An example of how NOT to 
do TCA – here, biodiversity 
basically corresponds to land 
use but is quantified and 
communicated as 
biodiversity….
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Key challenge to highlight: “Future hidden costs and social 
discounting”
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Conclusions

• SOFA 2023 is a good basis for the analysis of country-specific hidden costs of the 
agri-food system

• Important aspects have to be added, though, when doing country-specific 
analyses (in particular biodiversity, other (higher) social costs of carbon)

• These amendments result in annual hidden costs of the Swiss agri-food 
system of 31.8 billion CHF instead of 21.1 billion CHF

• It is not only about reducing costs that are high today, but also about avoiding that 
currently low costs raise in the future. 

• Important examples: antimicrobial resistances, water scarcity, soils

• Be cautious with communicating hidden costs at different times (e.g. 2025 and 
2050) – the effects of social discounting can be difficult to communicate.
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Conclusions

• The analysis of hidden costs helps to highlight aspects that are often 
overlooked
• Can identify entry points for action in a thoroughly economic narrative
• On the other hand, there is a danger that costs that are not covered 

because of lack of data are neglected as they are implicitly assumed to 
be zero

• The analysis of hidden costs can be an important instrument for 
information and communication
• For this, a pragmatic approach regarding the concepts used and the 

level of detail and certainty of the estimates is appropriate
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Thank you for your attention


