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BÆREDYGTIG FORVALTNING AF RESSOURCER
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Cirkulær ressourceforvaltning som bevarer og 

styrker naturlige økosystemers sundhed
I. 

Efterligne naturens systemiske principper for resourceforvaltning

II. 

Kemi i kredsløb skal holdes på et niveau, så vi undgår effekter

på miljø og sundhed

III. 

Sunde økosystemer vil levere services til fremtidige generationer
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ØKOSYSTEM BEVARENDE RESSOURCE STRØMME

Cirkulær økonomi = industriel økologi

Et netværk af aktører som tilsammen skaber 

cirkulære ressourcestrømme i en cirkulær 

økonomi uden affald.

Cirkulære ressourcestrømme som bidrager til 

at bevare og genoprette økosystem services.

Ecosystem health improving resource flows, 

infrastructure and technology systems 

mimicking nature – being restorative and

regenerative by design

3

madaffald

biogøding

http://www.algecenterdanmark.dk/media/14359/marianne_thomsen.pdf

http://www.algecenterdanmark.dk/media/14359/marianne_thomsen.pdf
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CIRCULAR BIORESOURCE ECONOMIES - LOCAL BY NATURE

Engineered ecosystem services from mussel and seaweed cultivation and biorefinery systems

Seghetta, M., Tørring, D., Bruhn, A., Thomsen, M., 2016. Bioextraction potential of macroalgae 

in Denmark - an instrument for circular nutrient management. Science of The Total 

Environment 563–564, 513-529, https://doi.org/10.1016/j.scitotenv.2016.04.010 



DANSK BIOØKONOMI KONFERENCE MARIANNE THOMSEN

PROFESSOR25 SEPTEMBER  2019

DEPARTMENT OF ENVIRONMENTAL SCIENCE

AARHUS
UNIVERSITY

LOKALE FØDEVARE SYSTEMER INDENFOR DE 
PLANETÆRE GRÆNSER

• Lokale partnerskaber og aktører som forudsætning

for bæredygtig forvaltning af bioressourcer

• Kortkædede lokale symbioser som skaber

• selvforsyning fra lokale cirkulære resource økonomier

• bidrager til lokale miljøforbedringer og modvirker

globale klimaforandringer

• klimaneutrale fødevare produktionssysmer

• adskilte tekniske og biologiske circler/kredsløb

• økosystembevarende udveksling af biologiske

næringsstoffer med naturlige systemer

• Verdensmålene handler om at genskabe balance 

ved lokal resourceforvaltning

Illustration: Azote for Stockholm Resilience Centre, Stockholm University
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ÆNDRET FOKUS - ØGET BEVIDSTHED

Health sector

Healthy diets

Environmental sector 

Sustainable diet

Healthy

sustainable 

diet

The EAT-Lancet Commission
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Multiple Sustainability Criteria

• GHG emissions - Whole value chain CO2 footprint

• Energy and process-based emissions

• Ressource use/depletion

• Water footprint

• Energy

• Fertilizers…

• Water and soil quality

• Health footprint

• Productivity 

• Protein per ha

• Land use changes
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PROCESS-BASED LCA – FOOD CONSUMPTION

Case study on Danish food intake

System boundary covers all activities and use of 
materials and energy, from the food production 
phase to final consumption (“from-cradle-to-fork”)

Carbon footprint (CF) of four different diet 
scenarios in Denmark: standard, carnivore, 
vegetarian and vegan

The food production phase is the most significant in 
terms of CF (69-84%)

The CO2e footprint of a meat rich diet is twice as 
intensive as the vegan plate

Bruno, M., Thomsen, M., Pulselli, F.M. et al. Climatic Change (2019). 

https://doi.org/10.1007/s10584-019-02508-4
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BÆREDYGTIGE KOSTVANER
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SUNDE FØDEVARER FOR JORDENKLODEN & MENNESKER

The EAT-Lancet Commission
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DECARBONISATION OF THE FOOD SYSTEM
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DECARBONISATION OF THE FOOD SYSTEM
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MADAFFALDSHIERAKIET

D. A. Teigiserova, M. Marini, L. Hamelin, M. Thomsen. (2019). Transparent 

valorization of food waste in the circular economy: clarifying definitions, 

policy and closed-loop pathways. 17th International Waste Management 

and landfill symposium, Italy.
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SUSTAINABLE FOOD WASTE BIOREFINERY

D. A. Teigiserova, M. Marini, L. Hamelin, M. Thomsen. (2019). 

Transparent valorization of food waste in the circular 

economy: clarifying definitions, policy and closed-loop 

pathways. 17th International Waste Management and landfill 

symposium, Italy.
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KLIMANEUTRALE ALTERNATIVE PROTEINER
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KLIMANEUTRAL FØDEVAREPRODUKTION

C og N fjernelse & 

undgået emissions-

intensiv produktion

Process emission fra lokal

fødevare produktion

Animal nutrition 
Animal feed supplement

Fish feed

Emission Capture & Utilization (CCU)
Thomsen, M., 2019. Algae aquaculture -Can protein from ocean save land, freshwater and carbon emissions?. 14th EUSEW (EU 

Sustainable Energy Week) Polikcy Conference, Brussels 18-20 June, 2019. https://www.eusew.eu/clean-planet-all-role-oceans
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THE ROLE OF SEAWEED IN PLANETARY 
RESILIENCE 

The raw material is grown at sea:
• Does not occupy land

• Does not require fertilization

• Requires no artificial light

• Does not require the addition of water

Seaweed absorbs 1.3-1.9 kg CO2e per kg of dry 

matter harvested
• Seaweed is bioassimilates excess nutrient losses from 

land based activities (recirculation of nutrients)

• Seaweed transforms emissions into high value 

bioactive molecules

• Seaweed areas attract fish fry 

• Seaweed based feed supplements may 

reduce the enteric fermentation of ruminants 

thereby potentially reducing the CO2e 

footprint of beef production Zhang, X., & Thomsen, M. (2019). Biomolecular composition and revenue explained 

by interactions between extrinsic factors and endogenous rhythms of Saccharina

latissima. Marine drugs, 17(2), 107. doi:10.3390/md17020107
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REGENERATIVE CIRCULAR BLUE ECONOMY

Thomsen. M. and Zhang, X., 2020, 'Life Cycle Assessment of Macroalgal Eco-industrial Systems', in H. Dominguez, S. Krann (eds.), 

Sustainable Seaweed Technologies, Elsevier, Cambridge, Pending Publication
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GULDBORGSUND DEMONSTRATIONSPLATFORM FOR 
BÆREDYGTIG LOKAL FØDEVARE PRODUKTION

Med partnerskabet 

ønsker vi skabe

bæredygtig vækst med afsæt i symbioser

mellem landbrug og akvakultur. Det vil vi

bl.a. gøre ved at samle interessenter om at

udvikle lokale løsninger, der bidrager til

lokale sunde økosystemer til modvirkning af

globale klimafordringer, jobskabelse og har

potentiale til at kunne skaleres.

Quinella

Lolland-Falster udgaven af Paella
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BIDRAG TIL FN´S 17 VERDENSMÅL

Quinella

Lolland-Falster udgaven af Paella
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Bon Appétit


