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Sozio-okonomische Faktoren

Steigende Nachfrage
Anderung Konsumverhalten
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Food and the City

Megacities “Food Poverty”

50% des Obst und Gemuiises
“Food Deserts” weltweit landet auf dem Mll

Bis 2050 leben 2/3 der
Weltbevolkerung in Stadten

https://www.unep.org/thinkeatsave/get-informed/worldwide-food-waste

Mangelernahrung
Ubergewicht, Adipositas

“Die Milch kommt
aus dem Supermarkt”

Verdichtung des Lebensraumes
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Hohe Verderblichkeitsrate
Hoher Verlust an Nahrstoffen

Credit 80 Acres Farms

PORT
TERMINAL

FREICHT
CARRISR

| Harvasted area Procuction val

https://blog.ciat.cgiar.org/origin-of-crog

Most likely cause of food and supply shortages

United Kingdom

Leere Supermarktregale
Marz 2020

Australia
Canada
France
Germany
Italy
Japan

Russia

U.5.
Vietnam
China

India

0% 20% 40% 60% 80% 100% 120%

Share of respondents

@ People stockpiling food and other products
@ Disruption in the supply and distribution of food and other products

https://www.statista.com/statistics/1105603/coronavirus-cause-grocery-store-food
and-supply-shortages-worldwide/
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PROPOSAL

Food-Trend-Map 2020

Die Vielfalt der Food-Trends kann leicht Ver-
wirrung stiften. Die neue Food-Trend-Map 2020
dient als Grundlage, um Klarheit und Orientierung
zu schaffen. In ihr sind die Trends zu Gruppen
gebundelt, fir die &hnliche funktionale Merk-
male zutreffen. Das erleichtert Unternehmen die
Entscheidung, mit welchen Food-Trends sie sich
- ausgehend von der jeweiligen Unternehmens-

Nachhaltigkeit

Re-use Food
Cell Cultured
Food

Die .Food-Trand-Map 2020" ist @in
Auszug aus dem Food Report 2020.
Weitere Informationen unter
www.zukunftsinstitut.de/foodreport

Beyond
FOO d Nutri Food m

philosophie - kunftig verstarkt auseinander- Regional
setzen wollen, um das eigene Profil zu scharfen . £oro Waste g
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Ethic Food Ethno Food
Fair Food Seasonal Food Hybrid Food
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Nature Food Meet Food

Fast Good

Healthy Hedonism
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Free From
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Soft Health

New Snacking
Infinite Food

Spiritual Food

Gesundheit

Sensual Food

DIY Food
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New Flavoring

Gourmet
Gardening
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Plaat Based Food

enchefs
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‘Amazing accomplishment’: 80 Acres produce made in Hamilton now
Kosher certified

www.Journal-news.com « 3 min reag

an Indoor Farming

Food Trends

Verandertes Konsumverhalten
Erwartungen

Lifestyle

“Personalised Nutrition”
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3. Neue Produktionssysteme



Zukunftsgerichtete Produktionssysteme
Kontrollierte Bedingungen

Atmospherische

) Digitale Uberwachung
Nahrstoffe _
Produktionsprozess

Uberwachen, Steuern,
Automatisieren

Optimales Wachstum

Maximale Ernte
Nahrstoffgehalt
Haltbarkeit

B
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Automatisierung

Sensorik

Robotik Kunstliche Intelligenz
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STEUERUNGSSYSTEME

r-ultmova

Indmduelle Llcht- und Nahrlosungssteuerung fur jedes Regalsystem
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Systeme und Typologien
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Greenhouse Vertical Farm Polytunnel Hydroponics Aquaponics Aeroponics
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4. Das Versprechen und
Erwartungen



Das Versprechen-
Vorteile Vertical Farming

Konstante Qualitat Optimale Flachennutzung

Strikteste Sicherheit und Maximale Produktionskapazitat auf

Qualitatsstandards . kleinster Flache

| | Resourceneffizienz
Witterungsunabhangig

Nachhaltigkeit, Ruckverfolgbarkeit,

Saisonale Unabhangigkeit Transparenz

Lokale Produktion Pestizidfrel

Lebensmittelproduktion lokal, weniger Meist frei von Pestiziden und

Importe Chemikalien
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Traditionelle Lieferkette Verkurzte Lieferkette
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FARM PACKER COLD LAND PORT
STORAGE TRANSPORT TERMINAL
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Vertical Farm
TRUCKING IMPORTER PORT EXPORTER FREICHT
TERMINAL CARRIER

Credit 80 Acres Farms

Vertical Farm

Hohe Verderblichkeitsrate
Hoher Verlust an Nahrstoffen
Transportwege CO2 Fussabdruck



PROPOSAL

Das Versprechen-
Hohe Produktivitat

Food Production & Sustainability Facts

8848484800000000004040000040000000000004040048408040

004804004004480000400400040004800480448040084444444

6048048804800480000440400400000400480448044084444
Water usage 2 44446640464404044044040000000404404044084444
per kg lettuce 408044804804800804004040040080400048044040844440

804844000040040404000040040440440440

Energy from
per m?/ y (lettuce) the sun = Free

Crop yield 2 Wl ol iy it

Food miles *
In transportation

References:

1. Ainit Snir, Dani Nadel, Iris Groman-Yaroslavski, Yoel Melamed, Marcelo Sternberg, Ofer Bar-Yosef, Ehud Weiss (2015). The Origin of Cultivation and Proto-Weeds, Long Before Neolithic Farming. Public Library of Science (PLoS One 10) no. 7.

2. Barbosa, G.L., Gadelha, F.D.A., Kublik, N., Proctor, A., Reichelm, L., Weissinger, E., Wohlleb, G.M., Halden, R.U. (2015). Comparison of land, water, and energy requirements of lettuce grown using hydroponic vs. conventional agricultural methods.
International journal of environmental research and public health, 12(6), 68739-6891

3. Kozai, T, Niu, G., & Takagaki, M. (Eds.). (2015). Plant factory: an indoor vertical farming system for efficient quality food production. Academic Press.
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Das Versprechen-

Water usage '
per kg lettuce

Crop yield '’

per m? / Y (lettuce)

Food miles 2
In transportation

References:

1. Barbosa, G.L., Gadelha, FD.A., Kublik. N., Proctor, A., Reichelm, L., Weissinger, E., Wohlleb, G.M., Halden, R.U. (2015). Comparison of land, water, and energy requirements of lettuce grown using hydroponic vs. conventional agricultural methods
international journal of environmental research and public health, 12(6), 6879-6891

2. hitp/iec europa. eu/eurostat/statistics-explained/index.php/Archive:From farm to_fork - food chain statistics#Food_transport_within_the EU

Food Production & Sustainability Facts

Hohe Produktivita
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Depending on the location and season
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Vertical Farm Das Versprechen-
Hohe Produktivitat

Food Production & Sustainability Facts

Water usage ' o
per kg lettuce
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Not all crops can be cost-efficiently grown

. Food miles 3 =y in vertical farms.

in transportation A combination of all 3 production methods.

References:

1. Graamans, L., Baeza, E., Van Den Dobbelsteen, A., Tsafaras, |, & Stanghellini, C. (2018), Plant factories versus greenhouses: Comparison of resource use efficlency. Agricultural Systems, 160, 31-43. 12,

2. Baylay, J.E., Yu, M., & Frediani, K. (2010). Sustainable food production using high density vertical growing (Verticrop). In XXVIlI International Horticultural Congress on Science and Horticulture for People (IHC2010): International
Symposium on 921 (pp. 95-104).

3. Pirog, R. S., & Benjamin, A. (2003). Checking the food odometer: Comparing food miles for local versus conventional produce sales to lowa Institutions.

B
cultinova



Ausblick




Was halt uns zuruck?
Wirtschaftlichkeit Aktue”e NaChteiIe

Fehlende Energieaufwand
Standards Viel Forschungs-
bedarf
Kapitalintensiv M?/?SI?;Ttde
Ausbildung Unwissenheit

Kapital Ausbildungszentren Technischer
Ausbau der Kulturenvielfalt Fortschritt

Kreislaufwirtschaft
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Neue Kultursysteme

Neue Maoglichkeiten

Plant proteins with growth potential

' Protein 3 Commercial . . Cost (/kg Global Crop
Protein Gt PDCAAS Allergen Risk Stage Flavor Functionality protein) Volume (MMT)
I Sunflower @® 3 2 @ o ®
Potential to be cost effective (byproduct of 3% biggest oilseed). Needs scale-up & commercial development.
Mung Bean S @& @ @ @
Scale-up needed for cost improvement. Excellent properties & starch byproduct used for noodles & other foods.
Pflanzenbasierte Proteine Potato ® ® ® ® ® @ ®
_ _ Rice ® 2 & @ @
M | kroalgen : Wasserl | nse, Attractive attributes. Volume can expand until available precursor from starch processing is consumed.
_ I Duck Weed ] @ ® @ ® @
P | I Ze Sustainable, excellent properties. Needs scaling and commercial development to increase volume & decrease cost.
Chickpea @ @ @ & @
Navy Bean =] & <] @ &
- - Oat ® ® @® @
We Ite rverarbe Itu ng ) Great potential if byproduct utilization (starch) is improved.
Fe rme ntl erun g L ab me at Alternative plant proteins need a competitive value proposition to bring about growth.
! To compete directly with wheat and soy a major question is how well they texturize.

The Good Foodinstitute———

WHAT IF...

DOCTORS COULD ‘PRESCRIBE’
A DOSE OF VEGETABLES

Sekundarmetaboliten INSTEAD OF PILLS?

Functional Foods

Insektenproteine




Trend oder
echtes
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Agrarsysteme der Zukunft
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Growing
Knowledge

Hochschule
Osnabrick
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Der Blick in die Zukunft-Ist Vertical
Farming die Losung?

b e Kontext

«Co-Existenz, Integration In
bestehende Prozesse u.
Lieferketten

<-------
INRIRNRRNENL
ininninim

Q ‘Regenerative Landwirtschaft

Balanceakt Eigensuffizienz-
Internationaler Handel

*Beyond Organic
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