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The Swedish diet is highly unsustainble

Source: Moberg et al (2020) Benchmarking the Swedish Diet Relative to Global and National Environmental Targets—Identification of Indicator Limitations and Data Gaps. 



What will happen to semi-natural pastures

if meat consumption decreases?

Photo: KÖTP, iStockPhoto, Antoine Dautry, Adam Arnesson



First study in Sweden

Source: Röös et al. 2016. Limiting livestock production to pasture and by-products in a search for sustainable diets. Food Policy 58:1-13. 



We looked at a food system in which:

• Pastures are used for meat and dairy production – three scenarios 
with different intensities

• Monogastric are mainly raised on ’ecological leftovers’ (Garnett, 
2009)

• The population eats a nutritious diet (NNR) from local (Swedish) 
land

• No more than 0.21 ha per person per year is used for food
producion -> produce food for 13.5 million in Sweden

• Agriculture is made fossil-free by producing bioenergy from waste
and some ley

Source: Röös et al. 2016. Limiting livestock production to pasture and by-products in a search for sustainable diets. Food Policy 58:1-13. 



Results presented

Source: Röös et al. 2016. Limiting livestock production to pasture and by-products in a search for sustainable diets. Food Policy 58:1-13. 

 Agricultural production -> diets

 GHG emissions

 N and P flows

 No of working hours

 Accidents

 Toxicity exposure



Approached by five Nordic NGOs



A vision for Future Nordic Diets

• Iterative process including stakeholder

workshops

• Food vision

– Production within the Nordics

– Nordic Nutrition Recommendations

– Organic farming

– Avoid food-feed competition: “Livestock on leftovers”

– Fossil free agriculture: Agriculture self-sufficient

• Mass flow model of the food system
Karlsson et al. (2017). Future Nordic Diets : 

Exploring ways for sustainably feeding the Nordics. 

Copenhagen: Nordisk Ministerråd.

“To develop a new Nordic agricultural and 
food system that will contribute to global 

sustainable food systems and climate 
mitigation building on an agroecological

approach”



Stakeholders defined the vision –

reseachers translated to model input



Two scenarios – Different number of animals

We assume that at least 1/3 of the arable land is cultivated with grass legume 

leys.

Fix nitrogen and manage weeds in organic crop rotations.

Sufficiency (SY) – Limiting animal numbers
– Ruminants (cattle and sheep):  Enough to graze all Semi-natural 

pastures.

– Monogastrics (pigs, poultry, aquaculture): By-products

Efficiency (EY) – Producing more food by using all 

resources
– Ruminants: Use all grass-legume leys grown in the organic 

crop
rotations + Outfield areas in Norway

– Monogastrics: By-products + Grains



The Nordics:

Projected (2030): 28

Sufficiency (SY): 

Efficiency (EY): 
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Potential to feed a large population



Use of arable land

• SY Scenario: Grass legume leys left on the field

• EY Scenario: All grass legume leys used

Feed cereals introduced to crop rotations





2014 SY EY

Livestock (million heads)

Cattle 4.8 1.3 4.1

Sheep and goats 3.2 0.9 4.4

Poultry 39 11 34

Pigs 16 1.1 0.2

Fish (Live weight Mton)

Aquaculture 1.4 0.5 0.5

Wild caught 3.4 0.2 0.3

Change in animal numbers



Changed diets

• 80-90% reduced meat consumption

• More legumes, vegetable oils and cereals

to fill the protein and fat “gaps”

• More vegetables and roots –

recommended diet

• High carbo hydrate content

• Some vitamins and minerals challenging

– Vitamins A (animal/carrot) and D (fish/fort.)

– Iodine (fort.), selenium (fort.) and iron (whole 

grain)



Changed meat consumption

Relatively more meat from ruminants, especially in the EY scenario

80
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Current

diets



GHG emissions of 0.36 (SY) and 0.48 (EY) tCO2e cap-1 year-1.

Estimated GHG emissions from agriculture to produce the current Nordic 

diets range between 1.3 – 1.9 tCO2e cap-1 year-1

Environmental impacts



Two papers on this study



• Potential to feed the projected Nordic population in 2030 and 

more despite lower yields by utilizing “room” gained in the food 

system from reduced food-feed-competition.

• Reduced consumption of meat (80 – 90%) but relatively more 

beef remaining

• Diversified agriculture: Cereals and ley  Vegetables, 

legumes, oil crops

• Reduced climate impact of diets

• Nitrogen and phosphorous deficits, 

circulation from society would be 

needed but not enough

Summary/conclusions



Farm level implementation – diversification

of livestock farms

” Animals fill a central place at Jannelunds Gård
today, and will continue to do so in one way or 
another. But instead of rationalizing and expanding 
our animal production, we see growing plant 
protein for human consumption as a great 
opportunity.”

Source: http://www.jannelundsgard.se/ Röös (2017) The sustainable farm – does it exist? 

https://uniseco-project.eu/
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Five scenarios for agro-ecology in the EU 

https://uniseco-project.eu/

https://uniseco-project.eu/


Thanks!

Elin Röös

elin.roos@slu.se

Contact:


