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Elements of sustainable diets
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Source: Johnston et al., 2014, Advances in Nutrition



Contribution of agriculture to the planetary boundaries
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Source: Campbell et al., 2017, Ecology and Society 



Project approach
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Assessment of dietary

patterns and health impacts

Participatory definition of

interventions and scenarios

Trade-offs and synergies of

dietary patterns

Dietary and policy

recommendations

Model-based integrated analysis

NFP69-Phase 1 Model

Dynamic simulation model EE-IOM

Global mass-flow model 

SOLm



Scenarios (1/2)

Reference scenario 2050

• Consumption per person as in base year 2008 
(menuCH-data)

• Share organic: doubling the share from base year

SFP 2050

• 100% of the population follow the 
Swiss Food Pyramid recommendations

• Share organic: doubling the share 
from base year
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Scenarios (2/2)

Source:  Van Zanten et al., 2019, Global Food Security

Sustainability / Feed No Food 2050

• Feed no food, closed cycles, reduction 

in nitrogen surplus

• Remaining feed:

➢ Grass resources

➢ By-products of the production (e.g. 

milling industry, brewery, oil 

production, sugar manufacture, 

dairy processing)

• Share organic: fourfold the share 

from base year

• Pulses are increased until protein 

supply of SFP scenario is reached



Impact assessment of dietary scenarios

Environmental impact assessment: EE-IOM, SOLm

Indicators: land use, GHG emissions, biodiversity loss potential, 

eutrophication, nitrogen surplus, phosphorus surplus, non-renewable

energy demand, … 

Social and health impact assessment: EE-IOM, SOLm

Indicator: Social Hotspot Index, AHEI, production-related DALYs

Economic impact assessment: EE-IOM

Indicators: gross value added, employment, household expenditure
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Integrated Modelling Approach: Linking the three models
Predefined scenarios
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SDM

• Input: explicit specifications for consumption patterns

• Output: economically motivated behaviour (according to decision structure in 
SDM) of the agents leads to production structure of the agricultural sector

SOLm

• Input: production structure of the agricultural sector (areas, animal numbers, 
feeding rations, ...), explicit specifications for consumption patterns

• Output: environmental impacts from agricultural production in Switzerland and in 
countries of origin of imported goods

EE-IOM

• Input: production structure of the agricultural sector, explicit specifications for
consumption patterns

• Output: production structures of the other sectors, further environmental 
impacts from agricultural production and the other sectors



SOLm model structure: food systems view
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Food availability:
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Human health impacts:  Alternate Healthy Eating Index 
(AHEI-2010)
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Source: Chiuve et al. 2012

• Score from 0 to 110 points

• 11 groups à 10 points



Overview of trade-offs and synergies of the
SwissFoodPyramid and the FeedNoFood scenario
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Note: inverse scale

for AHEI 



Human health and environmental impacts of scenarios
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Threshold for ‘desired’ 

AHEI score at 2/3 of

total score

Threshold for ‘desired’ 

GHG impacts: -30% of

current impacts

(according to

Klimastrategie 2011)



Improvement options and potential trade-offs

Improvement options

• Partly substitute animal-source foods with pulses or other potential 
adequate protein sources

• Reduce sugar consumption

• Increase vegetables and fruits consumption

• Consistent proportions between coupled products from a production
perspective (e.g. cattle meat and milk)

• Reduce food waste

Potential trade-offs

• Type of meat (e.g. chicken vs. cattle meat)

• Nose-to-tail

• Fatty fish
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SGE Comicstrips
Nachhaltiger geniessen – So kann’s gehen!
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https://www.sge-ssn.ch/comic/

https://www.sge-ssn.ch/comic/


Healthy and Sustainable
Simulator
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http://healthyandsustainable.ch/en/simulator

http://healthyandsustainable.ch/en/simulator


Questions? Thank you!

Anita Frehner

PhD Student

FiBL Research Institute of Organic Agriculture / Wageningen University & Research
Department of Socioeconomics / Animal Production Systems

anita.frehner@fibl.org

www.fibl.org / www.wur.nl
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