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• Professor and Head of Section ‘Agricultural Systems and Sustainability’, Department of 

Agroecology, Aarhus University

• 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. 



OUR WORK IN THE LCA TEAM

What is the climate and 

environmental impact at area

and product level? 

Hotspots and possible mitigation

options

How is it estimated? 

What is the methodological

challenges? 

How could they be solved?
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POSSIBILITIES TO REDUCE EMISSIONS FROM 
THE FOOD SYSTEM

UN (2019) 
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LIFE CYCLE ASSESSMENT (LCA) IS USED TO…

Reduce impact from consumption Reduce impact from production
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CONSUMPTION OF FOOD
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Light eller AU Passata Bold CLIMATE AND ENVIRONMENTAL IMPACT FROM FOOD

Climate
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CARBON FOOTPRINT OF FOOD

Knudsen at el. (2019)

Jensen et al. (2024)
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CARBON FOOTPRINT OF ORGANIC FOOD
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Climate Eutrophication

Soil quality and carbon seq. Biodiversity

Ecotocixity
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Some agricultural systems contribute more to biodiversity than others…
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http://wildseed.co.uk/image/1298/large

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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LIFE CYCLE ASSESSMENT OF MILK

Source: Knudsen et al. 2019 
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PAPER IN “NATURE SUSTAINABILITY”
(Van der Werf, Knudsen & Cederberg)
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PAPER IN “NATURE SUSTAINABILITY”

• Additional indicators

• Land degradation

• Decline in biodiversity

• Pesticide effects

• Broader perspective

• Functional unit

• Ecosystem services

• Indirect effect

• Critical towards simplification in predicting indirect 

effects (iLUC and carbon opportunity cost)

• Other indirect effects such as rebound effects, diet 

changes etc. should then also be included.

(Van der Werf, Knudsen & Cederberg, 2020)
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EXAMPLE: MIXED PROJECT (H2020)

REVIEWING AND ADAPTING THE LCA METHODOLOGY:

ENVIRONMENTAL LCA OF AGROFORESTRY SYSTEMS – AND ACROSS SYSTEMS:
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DEVELOPMENT OF NEW FOOD AND AGRICULTURAL SYSTEMS

Design of production systems

Production of biomass for food (feed), energy and materials

Solar power

Pyrolysis

PtX

CCS/BECCS

Building materials

Other materials

Plant and livestock production

Plant based food systems

Production without area use

Alternative food systems

AGRICULTURAL SYSTEMS

OTHER SECTORS
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DEVELOPMENT OF NEW FOOD AND AGRICULTURAL SYSTEMS METHODOLOGICAL DEVELOPMENT

HOLISTIC ASSESSMENT:

Carbon sequestration (soil / biomass)

Biodiversity

Ecotoxicity

Soil quality

Animal welfare

NEGATIVE EMISSIONS:

Soil carbon changes

Agroforestry

Biochar

Building materials

CCS/BECCS

ASSESSMENT METRICS:

GWP metrics

Absolute sustainability

Nutritional or other FU

Landscape local impacts

CIRCULARITY AND 

INTERACTIONS:

Interactions in the systems

Circularity of by-products

Design of production systems

Production of biomass for food (feed), energy and materials

Solar power

Pyrolysis

PtX

CCS/BECCS

Building materials

Other materials

Plant and livestock production

Plant based food systems

Production without area use

Alternative food systems

AGRICULTURAL SYSTEMS

OTHER SECTORS
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CONCLUSION

Transformative re-design of our agri-food systems are urgently needed

It requires appropriate assessment methods and tools to examine the 

climate and environmental performance

• 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
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