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Planetary Boundaries
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Source: Stockholm Resilience Centre
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What has food got to do with the Planet?
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Environmental Impact of the food system

Rockström et al. 2025, The EAT -Lancet Commission 2.0



The Novo Nordisk Foundation Biotechnology Research Institute for the Green Transition, DTU

What has food got to do with the Planet?

ÅThe global food sector currently accounts for at least 30% of the total 

energy consumption in the world 1

ÅBased on current consumption patterns, food production is projected 

to increase by 60 -70% to meet increasing demands under the current 

infrastructure 2

1 FAO Issue Paper, 2011

2 Alexandratos, N. & Bruinsma, J. (2012)
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òFood is the single strongest lever to 

optimize human health and 

environmental sustainability on Earth.ó
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Willet et al. 2019, The Lancet
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How do we assess impact?
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The PB-LCIA approach to Absolute Sustainability

Planetary Boundaries (PB) Life Cycle Impact Assessment (LCIA)
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Where do microbes &

fermentation come in?
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Microbial foods: an overview

Jahn et al., 2023 Cell
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Lessons from the Field:

Microbial and fungal food frontiers
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1. Exploring (bio)diversity
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Photo courtesy of Leonie Jahn and Loes van Dam
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The textural landscape of filamentous fungi

Loes van Dam
lovada@dtu.dk

PI: Leonie Jahn
lejj@dtu.dk
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The diversity of fungal textures 
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Texture analysis of mycelium

red: food - blue: mycelium

Jahn et al., 2023
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How do growth conditions affect mycelium texture?
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cohesiveness chewiness
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2. Potentials of Solid State Fermentation (SSF)
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MATR foods: pioneering a new category of 

fermented plant based whole foods

Root 

Vegetables

(upcycled)

Local legumes and 
grains

Selected fungi 
spores Solid state patent 

protected platform

Ready to cook MATR®
Fungi food with a juicy 

filamentous texture and 
natural umami

No additives No texturizers No ultra-processing Not novel foodNo waste
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MATR foods: lower climate footprint than any 

meat or current alternatives

Rasmus Kofoed 

Best Restaurant in the World

¢ƘǊŜŜ aƛŎƘŜƭƛƴ {ǘŀǊǎΣ .ƻŎǳǎŜ ŘΩhǊ DƻƭŘ ƳŜŘŀƭ

άL ǘƘƛƴƪ ƛǘ Ƙŀǎ ŀ ōǊƛƭƭƛŀƴǘ ǘŜȄǘǳǊŜ ŀƴŘ ƛǘ 
ǘŀǎǘŜǎ ŀƳŀȊƛƴƎΦέ

Beef 
minced

Chicken Pork Impossible 
Meat 

Burger

Beyond 
Meat

Cell-
based
meat*

1.6

39.1

5.6
3.8 3.5 3.5

7.5

-96%

Lower footprint than any meat or current alternative

CO2e/kg of finished product
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Challenges
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Novel Foods 

Regulations?

Safety?

(Myco )toxins / 

Secondary 

Metabolites ?

Production 

Infrastructures?
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Constraints as a Driver for Change:

Cultivating a sustainable 

innovation ecosystem 
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Burned vegetation

byproducts

Waste to Food: converting inedible waste 

into food through fungal fermentation

Hill-Maini et al., 2024 Nature Microbiology


