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Proteinmarkt wird diversifizieren
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Globales Lebensmittelsystem relevant fur 12 der 17 Zielen far
nachhaltige Entwicklung
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Multi-Indikator Nachhaltigkeitsanalyse des globalen LM-systems

nature \—=

COMMUNICATIONS

Global food system sustainability performance
...a 5.65 trillion USD market

Food Nutrient Adequacy (2)

Waste and loss reduction (7) Ecosystem stability (2)
f’ \% High income regions
oy

Food safety (6) Affordability and
Availability (3)

AVA

Resilience (5) Sociocultural well-being (4)

HIC score well on most social indicators, but poorly on environmental, food
waste and health sensitive nutrition indicators

Abhishek Chau dhryC Ch AthG
Former PostDoc ct candidate Doctoral ¢ dd ate

Chaudhary, Gustafson & Mathys (2018) Nature Communications.
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Wie schneiden proteinreiche LM im Vergleich zueinander bzgl
Treibhausgasemissionen ab?
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More than 96% soy from South America ends up as animal feed or cooking oil
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Symbiotic bacteria fix nitrogen in the roots of legumes, meaning
they need little or no nitrogen fertilizer, leading to low emissions.
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75% of protein production creates between 25% of production (between 11 and 250 kg CO,eq) generates 70% of emissions from protein.
3and 11 kg CO_eq per 100g protein. In total, this is equivalent to 5 billion tonnes of CO_eq - this is more than the EU's total emissions.
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OurWorldInData.org; Data: Poore & Nemecek (2018) Science.; Graphic: licensed by Hannah Ritchie
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Ursprung Treibhausgasemissionen flur verschiedene LMs
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OurWorldInData.org; Data: Poore & Nemecek (2018) Science.; Graphic: licensed by Hannah Ritchie

Lukas Bécker | ETH

ch |

SF@




ETH:zurich

Okologischer Fussabdruck von alternativen Eiweissquellen als auch
Benchmark Produkten
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Chicken Dairy-based Gluten-based Insect-based Lab-grown Mycoprotein-based  Soymeal-based

Non-carcinogens

Comparing product stages; [ carcinogens
Method: IMPACT 2002+ V2.11 / IMPACT 2002+ / Single score

Smetana, Mathys et al. (2015). International Journal of Life Cycle Assessment
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ETH Sustainable Food Processing — Forschungsfokus
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Innovative Microalgen Bioraffinerie mit neuartigen Up- & Downstream
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Funktionelle Mikroalgen-Proteine kreieren Mehrwert
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Caporgno*, Bocker*, Missner, Stirnemann, Haberkorn, Adelmann, Handschin, Windhab & Mathys (2020). Innovative Food Science and Emerging Technologies, 59, 102275.
Bocker, Bertsch, Wenner, Teixeira, Bergfreund, Eder, Fischer & Mathys (2021) Journal of Colloid and Interface Science, 584, 344-353.
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Schweizer Erndhrungsszenarien und ihr Einfluss auf Gesundheits-,
Ernahrungs-, Umwelt- und Kosten-Indikatoren

Scenario Human Health Nutritional Environmental Economic

Reduced DALYs * NBS DNS PAN | GHG WFP LFP NFP PFP Cost

REF - 93.82 0.00 96 2.27 0.59 4.38 29.0 5.23 10.58
HGD 953 9593 1.35 87 1.20 0.40 3.24 21.0 3.75 7.23
RSN 15,756 98.77 0.00 91 1.04 0.44 2.96 19.3 3.45 6.89

\ﬁ- VGN 20,986 88.08 15.41 87 0.38 0.60 4.08 23.6 4.33 9.04
v VGT 8049 91.37  0.00 94 0.78 0.61 4.27 25.7 461 8.38
PST 10,679 92.68  0.00 95 0.78 0.61 4.21 25.7 4.62 9.21

EXT 5259 93.09 0.00 94 1.24 0.59 416 26.0 4.69 8.85
PTO —23,699 88.76  0.00 95 3.33 0.60 5.04 32.5 5.93 11.76

q’ MTO —24,788 88.56  0.00 92 3.92 0.58 494 33.0 5.98 12.67
TAX 706 93.82 0.00 96 2.20 0.59 437 29.0 5.22 10.56

The scenarios are as follows: current Swiss diet (REF), Healthy Global Diet (HGD), diet following the recommendation
of Swiss Society in Nutrition (RSN), Vegan diet (VGN), lacto-ovo Vegetarian diet (VGT), lacto-ovo Pescatarian diet
(PST), Flexitarian diet (FXT), protein-oriented diet (PTO), meat-oriented diet (MTO) and food greenhouse gas tax
diet (TAX). For each of the 10 indicators, the best and worst scores are marked in green and red, respectively.* See
Supplementary Tables 54-56 for the food group specific results and 95% confidence intervals. * A negative value
under health indicator (i.e., change in DALY per year) means the diet is bad for human health relative to the current
diet. The nutrition quality indicators are: nutrient balance score (NBS), disqualifying nutrient score (DNS) and
% population share with adequate nutrients (PAN). The nutrition indicators vary from 0-100 with a higher score
signifying a nutritious diet meeting recommended levels. Five food related environmental footprints (per capita
per day) are: greenhouse gas (GHG in kg CO»eq), water (WFD in m?), land (LFP in m?), nitrogen (NFP in gN) and
phosphorus (PFP in gP). Cost is the daily expenditure on food in Swiss Francs (CHF).

Chen, Chaudhary & Mathys (2019). Nutrients.
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Zusammenfassung und Aufruf

— Nachhaltige Schweizer
Ernédhrung erfordert
= Starke Reduktion des

Fleischkonsums (derzeit 129 g
vs 33 g empfohlen)

= Starke Zunahme von Gemduse,
Obst, Frichte, Nisse und
Samen

— Reduktion von Foodwaste

— Innovative, schmackhafte,
proteinreiche, nicht-tierisch
basierte Produkte
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SUSTAINABLE FOOD
PROCESSING

Lukas Bocker | ETH Zurich | SF@&



ETHziirich SFe

Danksagung SF

SUSTAINABLE FODD
PROCFSSING

ETH; Department of Health Sciences and Technology & Institute of Food, Nutrition and Health

ETH ziirich PHEST

Department of Health Sciences
and Technology

ETH Sustainable Food Processing & Food Process Engineering Teams

e -

Donors Buhler AG & Migros Industry Support, ETH Foundation, SNF

@ BUHLER MIGROS ETH roundation ﬁngnmwa»mo::tsugsso "
z‘j”-ch HWEIZERISCHER NATIONALFOND:

FONDO NAZIONALE SVIZZERO
Swiss NATIONAL SCIENCE FOUNDATION

Pal’tnerS o Schweizerische Eidgenossenschaft
. 3 Confédéaration suisse
@ World Food System aquauc research gooo - q & AIM Confederazione Svizzera

Center E PFL £ University of Stuttgart Confederaziun svizra
\“(IT WAGENINGEN & Germany h

s AT IR | 2
planted. aw

SWISS
Agroscope hWFiBL e # Deutsches Zent
D"— @ RESEARCH c 9 pe wH DLR fir Luft. und Raumfahrt mrm Pulse Canada\ﬁt
@t gge EHRFELD
),L_/ \ G q T > m : feeding the minds
BUHLER MIGROS Nestie wseamnors. NPT iz,

ﬁéntomos essento  ESANERGY & PROTIX £l HAMMELMANN’ '.‘ frontiers

The Recycler

Waste Management and Recycling
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