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Food System (R)Evolution

A What is a Food System?
A Evolution of the global Food System

A Challenges and drivers of the Food System

A Who and where are the global farmers?

A Demographics and urbanization
A Geopolitical and socioeconomic interconnections

A Environment and policy aspects
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Whatis a Food System?
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https://unsplash.com/photos/KZFPqqd2nJs?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

2.5 million years age hunters and gatherers

Quelle: http://www.potsdam-chronik.de/images/2/26/Urhorde.jpg

A Meat as most important energy supply
A Very labor intensive, dependent on experiences and knowledge
A

Small, local food systems, food distributed among relatives and based on existing refatstrasing
economy

A Efficient and resource conserving system, if there is enough surface
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«Neolithic Revolution» pastoral economy

Quelle: http://www.potsdam-chronik.de/index.php?title=Datei:Germanen.jpg

Food supply (meat and milk) from domesticized animals

Origin in mountains and steppes of Central Asia (cattle, yaks, horses, sheep), pastoral economy arrived ir
the Americas with Columbus

A Globally, 10 million households live as pastoralist, pastoral economy occupies around 25% of global surf:
and accounts for around 10% of global meat supply
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«Neolithic Revolution» agriculture,crop production
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Quelle: http://www.landschaftsmuseum.de/Seiten/Lexikon/Neolithisierung.htm, https://www?2_klett.de/sixcms/list.php?page=Infothek_artikel&extra=Geschichte und Geschehen - Online&artikel_id=434173&inhalt=klett71prod_1.c.1836893.de,
https://www.planet-wissen.de/gesellschaft/landwirtschaft/anbaumethoden/index.html
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etc. A need to make food accessible

A

A Specific cultivation and breeding of plants and animaleuman being influences environment
A

A Development of villages as s a consequence of crop production, invention of the plough eases labor, and
allows to expand productio, surpluses are generated, storage, exchange and division of labor: more fooc
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«Industrial Revolution» innovations and technology

Quelle: http://mww.wilstedt1150.de/index.php?section=wilstedt1150&etcom=0&etcom_from_sitemap=1&menue_link=000010.000010.002350.000030&task=db_search_private, https://agrarinfo.ch/nicht_unsere_schuld/,
http://www.bpb.de/gesellschaft/'umwelt/dossier-umwelt/61261/industrialisierung?p=all

A Innovations as driving force of specialization: Plough, steam tractor, fertilizers, monocultures, developmen
of hybrid breeds, synthetic fertilizer, other inputs

A USA / North America pioneer in this development: doubling of production between 1950 and 2000 based
on new technologies, with a fraction of the labor force

A  Technological development allows to increase trade, store better, process more efficiently and prepare foc
qguickerA a global food system evolves
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«Green Revolution» intensification

Quelle: 3.bp.blogspot.com/-DdDbHALcxyl/Ud7Nuz-A3Al/Packages.jpg, http://dailypost.in/wp-content/uploads/2017/05/homd.jpg, http://www.dailymail.co.uk/indiahome/indianews/article-4803744/How-Punjab-s-Green-Revolution-1960s-changed-India.html, http://www.downtoearth.org.in/news/barinds-three-crop-revolution--42375

A Drastic reduction in number of hungry people (especially in Asia), strengthening of agricultural sector in
general

A Development and adoption of improved varieties for major commodities only (wheat, rice, corn soybean)
A Intensification of production and land use: Irrigation, pesticides and fertilizer inputs
A

Transfer of technology and knelow from research stations into agricultural practice, improved
Infrastructure to transport goods from fields to markets

A  High environmental cost, energgtense production (degradation, water scarcity, ogeipply of fertilizers,
pollution)
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«Digital Revolution»¢ «SmartFarming

Quelle: https://www.ethz.ch/de/news-und-veranstaltungen/eth-news/news/2016/06/field-phenotyping-platform-eingeweiht.html, http://www.agriexpo.online/de/prod/ecorobotix/product-170723-25132.html,
http://emag.directindustry.com/article-long/smart-farming-the-cloud-brings-more-than-rain-to-japanese-farmers/, http://breakthrough.unglobalcompact.org/briefs/infarm-farming-in-the-aisles/,

A Resource efficiencyPotential to reduce ecological footprint of agriculture (reduced use of various inputs,
reduced leaching and washing out, lower emissions)

A  Profitability of production: Reduction in inputs, safes money, time and eventually labor, more accurate,
more precise localized data leads to reduced risk (e.g. with weather data)

A  Product quality and transparencyoptimal management increases product quality and their impact on
human health, they are sold to better pricAsagriculturalland is used more efficiently

A Many challengese.g. access and use of dafg (ntelligent regulations), responsibility and liability issues,

high investment costs of technology
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«Digital Revolution»¢ Digital food systems

Quelle: https://iwww.ethz.ch/content/main/en/news-und-veranstaltungen/eth-news/news/2017/09/biologisch-abbaubarer-sensor.html, https://www.farmy.ch/, https://iwww.geekwire.com/2017/amazonfresh-pickup-opens-prime-members-seattle-automatic-license-plate-recognition/, https://i.ytimg.com/vi/NKKkCdjZyZA/maxresdefault.jpg

Greenhousetransparency, credibility, proximity, authenticity and reliability
Products and business models are changirgPPification, individualized offers, speed, price, service
Degrading value chainginline shopping, product and experience are merging

New regulators of informationcrowdsourced opinions (automatic algorithms), influencer, no clear border
between online and offine,

A Active Participation.communities, collaboration, coreation, sharingeconomy
A Technological DevelopmentoT, 3Dprinters, big data, personalized monitoring
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Food System$acemanychallenges
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Thepooresthouseholdsin 33%o0f globalsoilsare Until 2050 an average decline ®percent

developingcountriesspend50- degraded globally everyyear In yields for 8 major food cropacross
70%o0f Incomeon food p n Q sgoamekm of soilis Africa and South Asia due to climate
lost change is estimated

Center Source: FAO, thechicagocouncil.org, CGIAR
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Demographicsend urbanisation
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Familyfarmingthe pillar of food security

@ \éV;r:tlngood ystem Photo by Annie Spratt on Unsplash Martijn Sonnevelt | 15.11.2018 | 18



Environmentaland political interconnections
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Globalfood system globaldiet, anything, anytime, anywhere
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Geopoliticalcontext

Quelle: Pavel Constantin, Romania/Cagle.com , http://www.tagesanzeiger.ch/
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Whatisa Food System?

Unser
Ernahrungssystem
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A Food{ & a U &prdash

Environmental Boundary Conditions

Social Boundary Conditions

Political Boundary Conditions

Economic Boundary Conditions

— Resources

i . - . Physiological
Agrlcultl:.lral Processing Retailing Consumption Y g
Production Response

— Waste & Losses
|

Food System Outcomes:
Food and Nutrition Security
Environmental Quality, Social Wellbeing
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Concluding thoughts
Sustainable Food Systems
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Concludinghoughts
Foodand Nutrition Security

Use of food, foodafety and dietary quality, health issues, food loss and waste,
processing and nefood use of agricultural commodities

Economic development, demographi

Use logistics, marketing infrastructure, trac
\ policy, efficiency of the value chain, acc
Production, resources, Avallabilit \ arkets, structure of food marke
trade, political support, X ACCESS
and subsidies, production | ﬁ ) .
potential, technological nputs ortuckion [0 Utitization Ei pf;g:;:xg . ZS,-?QE ##Dismbuﬁm@ Retail  @IpCorsumation
development, investment 1 | |
In improved production = ﬁ
conditions

Environmental factors and influences, political, institutional and economic stability, resilience of the system, rediadbility

efficiency of institutions, energy aspects, water scarcity
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Concluding thoughts
Sustainable Food and Agriculture
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Sustainability requires direct action to consarve, Improving efficiency inthe use of rezsources Agriculture that fails va protect and improve rural liveliboods,
protect and enhance natural resources iz cruscial o sustainable agriculture equity and sacial well-Being is unsustainable

PRINCIPLE | 4 )

Enhanced recilience of people, communities smed
ecosysterms is key 1o sustainable agricultune

PRINCIPLE [ = )

Sustainable food and agriculiure requires responsibbe
and effective governance mechanisms
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Concluding thoughts
Agenda 2030 SDGs
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TODAYOS REALITY

Weeding = fundamental operation for any crop , done with:

V4

Untargeted appl I cati oné
A >90% wastedY high costs

A Toxic residues Y health & environment impact

A Damage on cropsY 5-10 % vyield losses in average

Nb of active ingredients in France 2

é o0 $elective herbicides .

A New molecules expensive to develop (USD 350M) -

A Increased legal pressure to reduce quantities ! I I I I I
A Herbicide-resistant weeds (+10%/year3) . a I

1944-1951 1952-1961 1962-1971 1972-1981 1982-1991 1992-2001 2002-2011

m Authorization ® Withdrawal

1 Phillips McDougall, 2015
2 History of chemical weeding from 1944 to 2011 in France: Changes and evolution of herbicide molecules, Bruno Chauvel et al., 2012

3 fiGlobal Increase in Unique Resitant Cases6 Dr lan Heap, Weedscience.org, 2016




MARKET

Annual market volume of chemical weeding applied with standard sprayers:

EU 28 World

High value crops

(e.g. vegetable) Area; 1.4M ha  4M ha

Weeding costs:  10.6B u2.0B

Medium value crops

Area: 3M ha OM ha
(e.g. sugar beet)

Weeding costs:  00.6B ul.8B

\»\\

Low value crops

Area: 42M ha 350M ha
(e.g. wheat)

Weeding costs:  03.4B ul8.0B
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OUR SOLUTION

Our autonomous weed-killer robot with accurate spot spraying:

A
A

Do To

Uses 95%

less chemicals

Reduces costs up 40 % with same

efficiency t
Allows sim

nan current techniques

nler/cheaper/ecological

molecules on high-value crops

Decreases damages on crop

Reduces herbicide-resistant weed
problematic




