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Vi må hit
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Vi må hit

Én biff til 
middag



Nnitrogen Pfosfor K kalium Ca, S, Mg, B

Naturgass
(strøm -> H2)

Nitrogen 
fra luft

CO2

Mineralsk fra gruver i, 
Kina, Marokko, USA 
Russland

Mineralsk fra gruver i 
Kanada, 
Hviterussland, 
Russland, (Tyskland, 
USA)

Bor: største 
reserver i 
Tyrkia, 
Russland, 
USA, Chile 
og Kina

Magnesium: 
Kina, 
Russland, 
USA

Ca og S er 
lett 
tilgjengelig 
mange 
steder

Planters relative behov 100 16 60

Eks innhold 
mineralgjødsel

22 % 3 % 10 %

Forbruk mineralgjødsel, 
norsk landbruk, tonn 
2020

106 000 9 000 34 000

I tillegg dekkes en mye av gjødselbehovet i landbruket av husdyrgjødsel,
der netto næringsinput kommer fra importert fór









Nitrogen
natural cycle
– and human 
over-
fertilisation
problem

https://no.pinterest.com/pin/497999671268456099/

Pikaar 2017. Microbes and the next nitrogen revolution

140 mill tons

+150 mill tons

Mengden nitrogen og fosfor som tilføres norske gårder gjennom kraftfôr og gjødsel er betydelig 
større enn mengden som fjernes i solgte produkter. Norsk landbruk har et årlig overskudd av 
nitrogen på 12 - 13 kg per daa i gjennomsnitt, størst er dette overskuddet i husdyrområdene. 
Basert på dekningsbidragskalkyler fra NILF i 2007 har beregninger vist et gjennomsnittlig 
nitrogenoverskudd på melkeproduksjonsbruk i husdyrdistrikt på rundt 17 kg nitrogen per daa og 
år. På Jæren var overskuddet hele 26 kg per daa og år.

https://no.pinterest.com/pin/497999671268456099/
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…while there is cause for optimism in some regions, 
the majority of the world’s soil resources are in only 
fair, poor or very poor condition. Today, 33 percent of 
land is moderately to highly degraded due to the 
erosion, salinization, compaction, acidification and 
chemical pollution of soils….

Selv om det ligger bra an i Norge foreløpig er vi på
vei dit:
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Industrial



Community
greenhouse 

Professional 
greenhouse 
and/or 
mushroom farm

Community
rooftop garden

Off-grid 
food?



Cities should work towards three ambitions 
for a circular economy for food (MacArthur Foundation, 2019): 



Your organic footprint, kg dry matter/ year
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Food waste (edible),
household

Urine
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Dry matter

(K.Stoknes: Approximation from  multiple sources)
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What can and should be 
grown in the city?
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Relatively spacious CELSS (1,340 m3, 370 m2) 
including 888.5 m3 of greenhouses for 4 persons



Game and Primus, 2015: Urban and peri-urban agriculture

Controlled Environment Agriculture
CEA («indoors»)

Uncontrolled Environment Agriculture
(outdoors)

community gardens, vegetable gardens and 
rooftop farms

Greenhouses
Tunnels

Vertical farming/high
tech plant factories

UA



Types of UA to

Small scale
Psychological/social/ spiritual

Large scale
Recycle nutrients and feed the

population

O
u

td
o

o
r Community gardens 

Community rooftop
Bees, biodiversity

Commercial peri-urban 
vegetable, fruit and berries. 

Dairy
In

d
o

o
r

Commercial herb walls and 
mushrooms in restaurants, cafes

Greenhouses
Aquaponics
Digeponics

Mushroom farms
Year round sink for nutrients
Insect farms from vegetable

waste

• maximise human 
quality of life

• maximise
environmental
benefits



Journal of Cleaner Production 2020, 244 

• Professional greenhouses necessary to 
assimilate a large portion of the organic waste

• Conventional greenhouses are very energy-
demanding during winter resulting in a high 
footprint (improved if operated on low-carbon 
electricity)

• Even fully scaled up UA unlikely to assimilate all 
urban food and green waste digestate 
/compost

• Small-scale biogas co-located with heat sinks 
such as bakeries

• Insect rearing on food waste for aquaponic fish 
feed a promising combination for increased 
protein self-sufficiency 



Circular UA

From Wielemaker 2018 Harvest to harvest…
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