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Abstract
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Abstract: Background and aim: Many countries have committed themselves to substantially reducing
greenhouse gas emissions (GHGEs) to address climate change. Due to the large share of emissions
coming from food production, shifting to a more plant-based diet is desirable, but an uncontrolled
shift may compromise its nutritional adequacy and health-promoting properties. This study aimed to
develop a climate-friendly, nutritionally adequate, health-promoting, and culturally acceptable food
basket for 18–29-year-old Belgian adult omnivores, pescatarians, vegetarians, and vegans. Methods:
A database was created, including 418 foods from Belgian supermarkets, with each item’s price,
nutritional composition, GHGE values, and the observed intake values from national dietary surveys
were included. Linear programming was applied using the least deviation from the observed intake
for each food group as the goal function. Dietary recommended values of the Superior Health Council
of Belgium and the maximum desired GHGEs, as suggested by the Intergovernmental Panel on
Climate Change (1.6 kg CO2eq/day), were applied as constraints. For the omnivores, the optimized
diets matched the Belgian food-based dietary guidelines. Results: The observed diets did not meet the
Belgian dietary recommendations on some nutrients. Though reducing the GHGEs, solely switching
to a nutritionally adequate diet was not sufficient to bring the GHGEs below the daily threshold
value of 1.6 kg CO2eq. For all dietary patterns, it was possible to calculate a culturally acceptable and
nutritionally adequate diet, meeting the desired GHGE limit. Compared to the observed diet, the
climate-friendly omnivorous diet contained less red meat, dairy products, and sweetened beverages
but more bread, vegetables, and fruits. Conclusion: The optimized diets may support sustainable
nutrition by providing nutritionally adequate food choices that can sustain people’s physical well-
being. There is a strong need for people to switch towards a more plant-based diet without the
necessity to omit all animal-based products.
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