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FOOD IS THE MOST IMPACTING HUMAN ACTIVITY
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Meat production is the most impactful sector of agriculture
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MEAT SUBSTITUTES, 1 KG OF READY TO EAT PRODUCT
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Smetana, S. et al, (2015). Meat alternatives: life cycle assessment of most known meat substitutes. The International Journal of Life Cycle Assessment, 20(9), 1254-1267.
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ALTERNATIVE PROTEIN SOURCES
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WASTE-TO-FOOD
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COMPLEX FOOD SYSTEMS
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A Literature and market review (meat and food substitutes) and their impacts

A Modelling of application of agri-food waste (based on technological experiments) as a source
for food source biomass (mostly meat substitutes)

A Matrix of agri-food waste potential for food substitutes development (TRL/and potential)

A Life Cycle Assessment (LCA) procedure highlighted in 1SO standards (ISO 14040-14044) insect
and microalgae case studies
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ENVIRONMENTAL IMPACT OF SUBSTITUTES ’
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PRE-, POST- & CONSUMER WASTE
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Godfray, H. Charles J., et al. "Food security: the challenge of feeding 9 billion people." Scienc&27.5967 (2010): 812-818.
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POTENTIAL OF WASTE-TO-FOOD APPLICATION *

Source of Animal derived products

biomass Meat Dairy Eggs Fat

Vegetable IX/9 IX/6 VIII/6 IX/9
Milk IX/0 n/a VI/0 IX/0
Insect VI-IX/7 I-VII/8 VI-VII/8 IX/9
Cultured Vi/4 Vi/4 Vi/4 Vil/6
Single cell protein:

Microalgae VII/5 VIII/5 VII/5 IX/7
Fungi IX/6 IX/5 VIII/5 IX/9
Y&B VIl/6 VI/6 VIII/6 VI/6
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I-IX - Technology readiness level (TRL);

1-10 - potential of agri-food waste application for the source biomass production;

Y&B - yeast and bacteria.
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POTENTIAL OF WASTE-TO-FOOD APPLICATION *
INSECT USE CASE
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Smetana, S., et al. (2016). Sustainability of insect use for feed and food: life cycle assessment perspective. Journal of Cleaner Production, 137, 741-751.
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COMPLEX FOOD SYSTEMS
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A Traditional food substitution with alternative biomass sources is a necessity to design a
more sustainable transition to the new food system. Considerations of TRL, nutritional
profile and environmental impact (safety, consumer acceptance...).

A State-of-the-art production of meat analogs based on milk, mycoproteins, insects and
microalgae biomass are not competitive in terms of environmental impact to the
benchmark meat (chicken in this case).

A High positive potential of waste and side streams from agri-food production (molasses,
distilled grains, grain brans) for insect and single cell products as meat substitutes.

A The application of agri-food waste streams is complicated but possible for the cultured
media production. Application of selected agri-food wastes to produce alternative
sources of protein (specifically insects and single cell products) could result in more
sustainable source of proteins able to compete with industrial chicken production.
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