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MARIE TRYDEMAN KNUDSEN

• Senior Researcher at Department of Agroecology at Aarhus University and member of 
the Danish Climate Council

• Agronomist and PhD in life cycle assessment (LCA) of agricultural products

• Scientific focus on climate and environmental impact and sustainability of food and 
agricultural systems – where I primarily use life cycle assessment as a tool. Teaching a 
course on ‘Agriculture in a global context’.



NORDIC BALTIC MEETING ON ORGANIC AGRICULTURE MARIE TRYDEMAN KNUDSEN

23 SEPTEMBER 2021 SENIOR RESEARCHER
DEPARTMENT OF AGROECOLOGY

AARHUS
UNIVERSITY

OUR WORK IN THE LCA TEAM

SYSTEM ANALYSIS and LIFE CYCLE ASSESSMENT (LCA) of:

• Agroforestry and integrated agricultural systems (MIXED, OUTFIT)

• Livestock production systems (PATHWAYS, Pork 4.0)

• Organic vegetable production (ClimateVeg)

• Alternative organic fertilizers (ClimOptic)

• Biorefinery and green protein (GreenEggs, GreenVALLeys, GrassTools)

• Peat soils and alternative growth substrates (CANAPE, Peatwise, BioSubstrate)

• Alternative packaging (SinProPack)

• Sustainable and healthy diets (SustainOrganic)

• Circular agriculture and GHG accounting at farm level (CIRKULÆR)

• Methodological development with regard to e.g. soil carbon and biodiversity
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OUR WORK IN THE LCA TEAM

SYSTEM ANALYSIS and LIFE CYCLE ASSESSMENT (LCA) of:

• Agroforestry and integrated agricultural systems (MIXED, OUTFIT)

• Livestock production systems (PATHWAYS, Pork 4.0)

• Organic vegetable production (ClimateVeg)

• Alternative organic fertilizers (ClimOptic)

• Biorefinery and green protein (GreenEggs, GreenVALLeys, GrassTools)

• Peat soils and alternative growth substrates (CANAPE, Peatwise, BioSubstrate)

• Alternative packaging (SinProPack)

• Sustainable and healthy diets (SustainOrganic)

• Circular agriculture and GHG accounting at farm level (CIRKULÆR)

• Methodological development with regard to e.g. soil carbon and biodiversity

What is the climate and 
envionmental impact?

Mitigation options and 
potentials of alternative 
systems?

How is it estimated? 

What are the 
methodological
challenges? 



NORDIC BALTIC MEETING ON ORGANIC AGRICULTURE MARIE TRYDEMAN KNUDSEN

23 SEPTEMBER 2021 SENIOR RESEARCHER
DEPARTMENT OF AGROECOLOGY

AARHUS
UNIVERSITY

ORGANIC SYSTEMS FROM SOIL, PLANTS, 
LIVESTOCK TO DIETS
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THE FOOD SYSTEM FROM HELICOPTER VIEW
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ENVIRONMENTAL IMPACT FROM AGRICULTURE
Climate Eutrophication

Soil quality and carbon seq. Biodiversity
Ecotocixity



Rockström et al. (2015)
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CARBON FOOTPRINT OF FOOD?
Climate

20-30% of our total 
carbon footprint
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CALCULATED USING LIFE CYCLE ASSESSMENT

transport transport transporttransport

Production 
of inputs

Production 
of oranges

Juice 
concentrate 

factory

Juice 
factory

Import to 
Denmark

Emissions to air (N2O, NH3, CO2 etc.)

Emissions to soil and water (NO3
-, pesticides etc.)
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THE IDEA BEHIND THE LCA APPROACH

o Look at the whole system – so you can reduce the climate and environmental impact in 
the food or agricultural system without creating new environmental problems in other 
parts of the system

o Documentation of the possibilities to create a more environmentally and climate 
friendly food and agricultural system

o Identification of hotspots – the size of emissions and carbon sequestration in relation to 
each other – and in relation to the rest of the system

o Comparison of different systems and products
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PRODUCT ENVIRONMENTAL FOOTPRINT (PEF)
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CARBON FOOTPRINT OF ORGANIC AND 
CONVENTIONAL FOOD
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CARBON FOOTPRINT FROM DIETS

(Ritchie et al. 2018)
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Without a transformation of the global food 
system, the world risks failing to meet the UN 

Sustainable Development Goals (SDGs) and the 
Paris Agreement and the data are both sufficient 
and strong enough to warrant immediate action 

- EAT-LANCET REPORT, 2019
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ENVIRONMENTAL IMPACT FROM AGRICULTURE
Climate Eutrophication

Soil quality and carbon seq. Biodiversity
Ecotocixity
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ENVIRONMENTAL IMPACT OF ORGANIC AGRICULTURE
Climate Eutrophication

Soil quality and carbon seq. Biodiversity
Ecotocixity

30% higher biodiversity on 

organic fields (Tuck et al. 2014)

Higher microbial activity in 

organic fields (Lori et al. 2017)

Less pesticide residues i urine 

(Hyland et al. 2019)

Better  possibilities for natural 

behavior for livestock and a lower 

use of antibiotics (Sørensen et al. 

2015)
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Some agricultural systems contribute more to biodiversity than others…
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Some agricultural systems contribute more to soil carbon sequestration than others…

http://www.google.dk/url?sa=i&rct=j&q=soil&source=images&cd=&cad=rja&docid=2M_LTsLXtjlmbM&tbnid=sEFzgNcUOD0t6M:&ved=0CAUQjRw&url=http://wildseed.co.uk/page/soils-and-soil-fertility&ei=Cu-IUdz9Gs7DPJPdgagN&bvm=bv.45960087,d.ZWU&psig=AFQjCNFPCPOwAuQRz2STJF36lR3orsx1Yw&ust=1368014976933765
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MÆLKS MILJØPÅVIRKNING

Source: Knudsen et al. 2019 
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ARTIKEL I “NATURE SUSTAINABILITY”
(Van der Werf, Knudsen & Cederberg)
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ARTIKEL I “NATURE SUSTAINABILITY”
(Van der Werf, Knudsen & Cederberg)
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IMPROVEMENT OPTIONS IN FOOD SYSTEMS

UN (2019) 
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IMPROVEMENT OPTIONS IN THE
FOOD CONSUMPTION

• Reduce consumption
of livestock products

• Reduce food waste

UN (2019) 
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IMPROVEMENT OPTIONS IN AGRICULTURE
• Increase the N use and 

reduce losses and 
emissions – higher yields

• Reduce energy
consumption and 
produce energy (biogas)

• Capture CO2 via trees
and soils – and avoid
emissions from organic
soils

UN (2019) 
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CONCLUSION

Action in relation to our agricultural and food systems is necessary

When optimizing/changing our agricultural and food systems it is 
important to:

• Improve both at production and consumption of food

• Assess impacts both per area unit and at product level

• Assess impacts not only on climate, but also on biodiversity, 
eutrophication, ecotoxicity and animal welfare

Identify and assess trade-offs – so we make decisions with open eyes



AARHUS
UNIVERSITY
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En fødevarevision fra Sverige
(Karlsson et al. 2018)

Madspild skal reduceres

Kosten skal baseres primært på lokale resourcer

Kosten skal produceres økologisk

Mindre produktive arealer skal gå til natur

Græs- og naturarealer skal afgræsses for naturpleje

Dyrkningsarealet skal primært bruges til plantebaserede fødevarer, 
ikke foder eller bioenergi

Biprodukter fra fødevareproduktionen bruges som foder

Landbruget skal være selvforsynende med fornybar energi, men ikke 
forsyne andre dele af samfundet med energi
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 Stor reduktion i kødforbruget

 Klimaaftryk der lever op til kravene fra 
Parisaftalen

En fødevarevision fra Sverige
(Karlsson et al. 2018)
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