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A Objectives -
WP5: Environmental LCA and Nutrient Quality Assessment

* Assess the environmental footprints of legume products, and benchmark against conventional alternatives
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Chemical inputs-
Fertiliser use
Intensive agriculture =

Soil degradation
Groundwater contamination

Biodiversity loss
Animal GHG

Food production=
“‘ * 30% global GHG
* 70% freshwater use

Unhealthy diets (EAT Lancet)

In Europe,
| - > » > 50% overweight
’ 2 » > 20% obese
L 1 J

(WHO)
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Atmospheric nitrogen fixation

Natural soil fertilisation Low prOdUCtiOH n
Soil structure and health EU

1% of energy intake
in Europe

Protein, fibre

e

How to make legumes great again?

3.4 thousand tons of d’j
pasta consumed in

Europe each year
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Life Cycle Assessment (LCA) Nutritional Functional Unit

ISO 4040: compilation and evaluation of the inputs, (esse"ti‘g‘}; iity aclds ) + (%) + (JéfL_ze)
pro ibre

outputs and the potential environmental impacts of a NDU = 5,
product system throughout its life cycle. e (2000 kcal>

Raw material

| |'| I Impact Categories
' ’ Climate change Eutrophication, terrestrial
Q I I Ozone depletion Eutrophication,
Manufacture ici

End of Life ¢ | Human toxicity, cancer freshwater
Human toxicity, non- Eutrophication, marine
\ cancer* Ecotoxicity, freshwater*

A‘ .v Particulate matter Land use

lonising radiation, Water use
. human health Resource use, minerals

Packa ging Photochemical ozone and metals
' ‘ formation, human health Resource use, fossils
Acidification

Distribution
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Nutrients to Nutrients to limit nutrient; nutrient;
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Situation Application

Fibre Sugar
Calcium

Potassium
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— Agricultural System

inputs, energy Chickpea boundary
. . Wheat cultivation [« cultivation
« Attributional LCA p——
Wheat o Electrical
i
Mill Electrical energy
e Cradle to fork energy >
Cattle feed Ingl for
. . | Milli t
« FU: Weight (250g cooked) and o compos Red: wheat
: Chickpea
Semolina
flour paSta
Nutrient Density Unit ——— Creen:
Pasta Production W I Water .
ot [ wing ] | chickpea
: i Electrical p
Electrical energy, Pl
natural gas energy, paSta
. gas .
eco nvent : Packaging White: shared
Production stages
.
I - Packages Packages
agrirfootprint: ) e
understanding the impact of oo = Cardboard, Processing
polypropylene,
£ pallets, energy Pressing
A Pasta packages
-
4 Packing
oPenLca
Stocking

[

Water, Electrical l
\ / energy, natural gas | Use |
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EFA Protein Fibre

Nutrient Density Unit , ,,, _ &z 2

Energ~
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Freshwater Freshwater
eutrophication «= =@ == Chickpea pasta eutrophication
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O e ¢
Water use ’ GWP100a Water use GWP 100a
Photochemlc_al ozone Terres_trla_l Photochemical ozone ® Terrestrial
formation eutrophication formation eutrophication

Weight FU: 250g cooked pasta Nutritional FU: NDU
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Process contributions

100%

90%
80%
70%
60%
50%
40%
30%
20%
- . .
» N = N —
Abiotic Abiotic Acidification Freshwater Freshwater Human tox, Human tox, lonizing GWP 100a Marine Ozone Photochemical Terrestrial Water use
depletion depletion ecotoxicity eutrophication cancer non-cancer  radiation HH eutrophication  depletion ozone eutrophication
(fossil fuels) formation
m 1. CHICKPEA CULTIVATION 2. SORTING/CLEANING m 3. THERMAL PROCESSING
H 4. MILLING B 5. PASTA PRODUCTION B 6. PACKAGING

m 6.A. TRANSPORT FACTORY-RETAIL-CONSUMER 7. USE
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How the results could be used by Industry- Green Purchase

« Communicate visual and reliable information * Identity hotspots — improvement opportunities
gy 420X “2  BEYOND BURGER®  BEEF BURGER VARIVA®  WHEAT

EMISSIONS OF (6%4 S ABNS ROW M- PASTA PASTA

—ﬁmﬁ-ﬁnqﬂpn—n-—hn—nmﬁn—n
R R Y O A U U Y S o

2,100 METRIC TONS OF CO: SAVED PER 1 MILLION PACKAGES

FOOTBALL
2' FIELDS I

OF CLEAR-CUT FOREST

444444404004

ECOSYSTEM SAVED PER 1 MILLION PACKAGES

wa >0 Durum Wheat

PENNE

SAVED | [gERiY Per NDU: 2508

8 800 AND ELLIS ISLAND

MEGAWATT 2 Jv -lv ‘

EHE#E# FOR A O 99% LESS WATER 0 30% LESS WATER ’ —

TO LIGHT YEAR =

RESOURCES SAVED PER 1 MILLION PACKAGES . ﬁﬁol_r:j LESE LAND
i 93% LESS LAND

SAVED & E"g"i'; @ . 156% MORE PROTEIN

KILOGALLONS MILLION @ e 40% FEWER GHGE

OF WATER 90% FEWER GHGE

Eggmz: { } :“‘“‘“‘. ’, . 290% MORE NUTRIENT DENSE
Ba

WATER SAVED PER 1 MILLION PACKAGES
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How the results can be used by Policy

Attributional LCA vs Consequential LCA -> different purposes

Understand direct
emissions from a
product life cycle

* Example scenario: Replace durum wheat pasta with chickpea pasta in schools and in
government canteens across Europe.

. * More land needed- indirect land use change-
Lower yield :
deforestation

: L * More fiber- satiety achieved faster- reduce consumption
Higher nutrition : :
of another ingredient- e.g. meat

Higher output * Different market prices of inputs, substitute products,
level substitutes of co-products



Thank you

Are you involved with manufacturing a
legumes-based food product and
would like to collaborate with us and
get your free LCA?

Get in touch with us:
sagets@tcd.ie

marcela.costa@bangor.ac.uk

TRansition paths to sUstainable
legume-based systems in Europe

Sophie Saget
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