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ORGANIZATION
RESEARCH & BUSINESS DIVISIONS

DIL MEMBERS

BUSINESS DIVISIONS

CENTER OF AUTOMATION PRODUCT

POOD BATERN FOOD PHYSICS TECHNOLOGY INNOVATION

FOOD DATA GROUP

RESEARCH PLATFORMS

STRUCTURE AND PETFOOD AND FEED ADVANCED NETWORK
FUNCTIONALITY TECHNOLOGY RESEARCH BIaTFAHROLOGY, COORDINATION
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FOOD DATA GROUPS
CONNECTING DATA FOR RICHT CHOICES
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Concentration of animal production
Problem or perspective

CATTLE (DAIRY COWS AND PIGS
FATTENING COWS) from 2 pigs per hectare of
from 1 cow per hectare of farmland

farmland

~DIL

HENS
from 1 million hens per
district

BMEL, 2016
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Agriculture for animal production

Problem or perspective

1kg
7-10KG i .
/ Eutrophication 23,3 g PO4-eq

Etea . |

X

4-5,5 kg s Global warming potential 3,22 kg CO5-eq

2 Acidification 57,1 g SO»-eq

2,1-3 kg et ‘»#

Food

Meat production is the most impactful sector of agriculture ALY

Energy

Losses
Seed

Animal feed

BMEL, 2016



System change ?
SUSTAINABLE TRANSITION

REAL MEAT.

100% PLANT PROTEIN.
AS MUCH PROTEIN AS CHICKEN®
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BEYOND
MEAT
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Burger aux algues

VITAMINE B12 & PROTEINES

Images courtesy of producing/ selling companies:
Essento, Damhert, Perfect Day Foods, Follow You Heart,
FrieslandCampina, Quorn, Beyond Meat, Amazon
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MEAT SUBSTITUTES

Established Emer
C B soyvbean [ing”

NIZO, 2016



ALTERNATIVE FOOD SOURCES
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Single score product comparison FU 1 kg of ready to use product
(from cradle to plate)
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LCA FOR ENERGY SYSTEMS AND FOOD PRODUCTS

Meat alternatives: life cycle assessment of most known
meat substitutes
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Chicken Lab-grown

Comparing product stages;
Method: ReCiPe Endpoint (H) V1.08 / World ReCiPe H/A / Single score

T
Mycoprotein-based

Pt — ecopoint (1 kPt = annual impact of one European person)

Endpoint impact categories

Resources

Midpoint impact categories

Fossil depletion

Metal depletion

Natural land transformation
Urban land occupation
Agricultural land occupation
Marine ecotoxicity
Freshwater ecotoxicity
Terrestrial ecotoxicity
Freshwater eutrophication
Terrestrial acidification
Climate change Ecosystems
lonising radiation
Particulate matter formation
Photochemical oxidant formation
Human toxicity

Ozone depletion

Climate change Human Health
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ENVIRONMENTAL IMPACT OF SUBSTITUTES

Single score product comparison FU 1 kg of ready to use product
(from cradle to plate)
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Smetana, S., Aganovic, K., Irmscher, S., & Heinz, V. (2018). Agri-Food Waste Streams Utilization for Development of More
Sustainable Food Substitutes. In Designing Sustainable Technologies, Products and Policies (pp. 145-155). Springer, Cham.
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FOOD WASTE: FROM FARM TO PLATE

Germany as an example, annual food waste

Households
Catering
Retail
Processing
Postharvest
A m Avoidable food waste, 9,9 Mio. ton
Field B Food waste, 18,8 Mio. ton
0 2 4 6 8

Million ton a year
Data: WWEF Deutschland, 2015
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ONE OF THE SOLUTIONS

COMBINATION AND CIRCULATION

Costs
Environmental
Impact
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CYCLING OR... NEGLECTING

0 Additional energy must Sunlight

be used at this point
Rapeseed

Fertlllser
Biomass Biogas plant
Slurry

O|I mill

Vegetable oil ‘

Biodiesel

Biodiesel
plant
Biogas

BMEL, 2016

Germany

60 kg of meat per capita (Statista, 2018)
Total in 2016 ~ 26.6 min tonnes CO,eq.
50% reduction (13.3 min. tonnes CO,eq.)
(Lasar, 2018 in Fleischwirtchaft #3)

Total German carbon footprint
906 min. tonnes CO.eq.
(Federal Environmental Agency, 2016)

1% improvement?

Other factors of importance:
Land use, water footprint, economic and
social factors



TAKE AWAY MESSAGES

Quality of meat substitutes available on the
market is excellent and improving (including
nutritional profile).

Meat companies are getting involved in the
production of hybrid and plant based meat
substitutes.

By default meat substitutes are not more
sustainable than meat (economic, social,
environmental parameters; type of meat and
type of substitute biomass; processing scale).

Further development is needed for meat
substitutes to be more present on the market
and make a considerable effect.
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