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The future of the planet begins in our plates, as food consumption is responsible for tremendous
impacts on the environment, human health and more. The current Swiss diet is responsible for 25%
of Switzerland’s environmental impacts [1] and the agricultural sector is responsible for more than
10% of the country’s greenhouse gas emissions [2]. As half of the food consumed in Switzerland is
imported, 70% of the consumption-related land use takes place abroad, thus leading to offshored
major environment and social impacts [2]. Regarding impacts on human health, the current Swiss
diet is unbalanced and unhealthy [3] - as well as land-intensive - which can lead to non-communicable
diseases (NCD) [4]. Beyond the impacts of unbalanced diets on individuals, 80% of the Swiss health
system costs are caused by NCD, accounting for CHF 51.7 billion [4] [5]. Furthermore, food con-
sumption in Switzerland across the entire value chain leads to 2.8 million tons of losses and food
waste per year, representing 37% of agricultural production [2].

To address the issues emerging from the agrifood system, implementing ’farm to fork’ solutions
that consider the entire food value chain is necessary, such as changing the food consumption
towards sustainable diets - reducing the quantity of animal-based products, food waste and over-
consumption - and shifting the production towards more sustainable practices.

Although there is a widespread belief that organic agriculture (OA) is more environmentally friendly
that conventional farming, studies show that the environmental impacts are better when expressed
per production area, but not necessarily per product unit [6] [7]. The literature review concluded
that no quantitative modelling and comparison of OA at a country, ’farm to fork’ and commodity
level have been implemented. While the population is growing, discussions around alternatives
deemed environmentally friendly but less productive emerge, debating the extent to which organic
farming could contribute to tackle these challenges. The present paper aims at contributing to
this debate by investigating how generalizing organic agriculture can satisfy Switzerland’s needs
while redefining the agrifood system to create positive environmental impacts and meet tomorrow’s
challenges?

This paper provides a commodity-based modelling of the production within the Swiss agrifood
system in 2050, derived in four scenarios, to compare the environmental impacts of organic and
business-as-usual production as well as the EAT-Lancet diet - commonly used for sustainable diet
recommendations - and the Swiss Food Pyramid diet - recommended by the Swiss Federal Office of
Public Health. This commodity-based methodology allows to tackle the whole primary food pro-
duction with a high level of differentiation. Then, a Life Cycle Assessment based approach allows
us to assess the environmental impacts on nine categories that cover climate, ecosystems, soil and
resource depletion. This model considers food waste, self-sufficiency ratio, losses, and feed within
the production but excludes other uses such as bioenergy and biomaterials.

Overall, all the 2050 scenarios showcased lower impacts than the reference year 2018 and are all
feasible from a land use perspective. Changing the current diet of the Swiss population would
therefore represent a huge step towards a more sustainable agrifood system. The EAT-Lancet diet
is less impactful on ’climate change’ and ’ecotoxicity, freshwater’ than the Swiss Food Pyramid



diet, but creates more externalities on the other categories. Shifting towards organic agriculture
would create less impacts for ’climate change’, ’ecotoxicity, freshwater’, ’water use’, and ’resource
use, fossils’ but higher impacts for the other categories. The results show that organic agriculture
of specific products create beneficial environmental impacts for some categories. The best scenario
should be decided by weighting the categories and considering other factors such as land use. For
instance, excess arable land could be dedicated to different purposes - biodiversity promoting areas,
forests, energy or fiber crops - and therefore could potentially compensate for impacts.

Results support that changes in both production and diet are necessary to address the environ-
mental issues of the agrifood system. However, organic agriculture might not be the best alterna-
tive. Further research and impact quantification is necessary regarding other opportunities such as
regenerative agriculture, agroforestry and agroecology. Whilst a lot of emphasis is put on finding
solutions that are less impactful, better alternatives should embody the possible positive impacts
that can be created.
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[3] Office fédéral de la sécurité alimentaire et des affaires vétérinaires OSAV. Consommation ali-
mentaire en Suisse. fr. url: https://www.blv.admin.ch/blv/fr/home/lebensmittel-und-
ernaehrung/ernaehrung/menuCH/menuch-lebensmittelkonsum-schweiz.html (visited on
06/26/2023).

[4] DFI. Stratégie suisse de nutrition 2017–2024. 2017. url: https://www.blv.admin.ch/dam/
blv/fr/dokumente/lebensmittel-und-ernaehrung/ernaehrung/schweizer-ernaehrungsstrategie-

2017-2024.PDF.download.PDF/Ernaehrungsstrategie_Brosch_FR.PDF.

[5] Dominique Barjolle et al. True cost of food as a lever to transform the Swiss food system.
Tech. rep. Feb. 2023. url: https://e4s.center/wp-content/uploads/2023/02/EN_SNEMF_
WhitePaper_TCAF.pdf.

[6] Koen Mondelaers, Joris Aertsens, and Guido Van Huylenbroeck. “A meta-analysis of the dif-
ferences in environmental impacts between organic and conventional farming”. In: British Food
Journal 111.10 (Jan. 2009). Ed. by G. van Huylenbroek, K. Mondelaers, and J. Aertsens,
pp. 1098–1119. issn: 0007-070X. doi: 10.1108/00070700910992925. url: https://doi.org/
10.1108/00070700910992925 (visited on 06/23/2023).

[7] H. L. Tuomisto et al. “Does organic farming reduce environmental impacts? – A meta-analysis
of European research”. en. In: Journal of Environmental Management 112 (Dec. 2012), pp. 309–
320. issn: 0301-4797. doi: 10.1016/j.jenvman.2012.08.018. url: https://www.sciencedirect.
com/science/article/pii/S0301479712004264 (visited on 06/23/2023).

https://sdsn.ch/wp-content/uploads/2023/02/Fesenfeld_etal_SDSN_Leitfaden_F.pdf
https://sdsn.ch/wp-content/uploads/2023/02/Fesenfeld_etal_SDSN_Leitfaden_F.pdf
https://summitdialogues.org/wp-content/uploads/2021/09/National-Pathway-for-Food-Systems-Transformation-in-Support-of-the-2030-Agenda-Switzerland_cleared-for-distribution.pdf
https://summitdialogues.org/wp-content/uploads/2021/09/National-Pathway-for-Food-Systems-Transformation-in-Support-of-the-2030-Agenda-Switzerland_cleared-for-distribution.pdf
https://summitdialogues.org/wp-content/uploads/2021/09/National-Pathway-for-Food-Systems-Transformation-in-Support-of-the-2030-Agenda-Switzerland_cleared-for-distribution.pdf
https://www.blv.admin.ch/blv/fr/home/lebensmittel-und-ernaehrung/ernaehrung/menuCH/menuch-lebensmittelkonsum-schweiz.html
https://www.blv.admin.ch/blv/fr/home/lebensmittel-und-ernaehrung/ernaehrung/menuCH/menuch-lebensmittelkonsum-schweiz.html
https://www.blv.admin.ch/dam/blv/fr/dokumente/lebensmittel-und-ernaehrung/ernaehrung/schweizer-ernaehrungsstrategie-2017-2024.PDF.download.PDF/Ernaehrungsstrategie_Brosch_FR.PDF
https://www.blv.admin.ch/dam/blv/fr/dokumente/lebensmittel-und-ernaehrung/ernaehrung/schweizer-ernaehrungsstrategie-2017-2024.PDF.download.PDF/Ernaehrungsstrategie_Brosch_FR.PDF
https://www.blv.admin.ch/dam/blv/fr/dokumente/lebensmittel-und-ernaehrung/ernaehrung/schweizer-ernaehrungsstrategie-2017-2024.PDF.download.PDF/Ernaehrungsstrategie_Brosch_FR.PDF
https://e4s.center/wp-content/uploads/2023/02/EN_SNEMF_WhitePaper_TCAF.pdf
https://e4s.center/wp-content/uploads/2023/02/EN_SNEMF_WhitePaper_TCAF.pdf
https://doi.org/10.1108/00070700910992925
https://doi.org/10.1108/00070700910992925
https://doi.org/10.1108/00070700910992925
https://doi.org/10.1016/j.jenvman.2012.08.018
https://www.sciencedirect.com/science/article/pii/S0301479712004264
https://www.sciencedirect.com/science/article/pii/S0301479712004264

