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Which is better? Chickpea 
pasta or durum wheat 

pasta?
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Meat Pasta
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&

Sustainable
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WP5: Environmental LCA and Nutrient Quality Assessment
• Assess the environmental footprints of legume products, and benchmark against conventional alternatives
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Intensive agriculture

Chemical inputs-
Fertiliser use

Animal GHG

Unhealthy diets

In Europe, 
> 50% overweight
> 20% obese

(WHO)

Soil degradation
Groundwater contamination
Biodiversity loss

Food production= 
• 30% global GHG
• 70% freshwater use

(EAT Lancet)
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Protein, fibre

Atmospheric nitrogen fixation
Natural soil fertilisation
Soil structure and health

Low production in 
EU
1% of energy intake 
in Europe

How to make legumes great again?

3.4 thousand tons of 
pasta consumed in 
Europe each year
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Raw material
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Manufacture

Packaging

Distribution

Use

End of Life

Life Cycle Assessment (LCA) Nutritional Functional Unit

𝑁𝑁𝑁𝑁𝑁𝑁 =

𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑓𝑓𝑒𝑒𝑒𝑒𝑒𝑒𝑓𝑓 𝑒𝑒𝑎𝑎𝑒𝑒𝑎𝑎𝑒𝑒
𝑁𝑁𝐷𝐷𝐸𝐸𝐸𝐸𝐸𝐸

+ 𝑝𝑝𝑝𝑝𝑝𝑝𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒
𝑁𝑁𝐷𝐷𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

+ 𝑓𝑓𝑒𝑒𝑖𝑖𝑝𝑝𝑒𝑒
𝑁𝑁𝐷𝐷𝑓𝑓𝑓𝑓𝑓𝑓𝑝𝑝𝑓𝑓

3 × 𝑆𝑆𝑓𝑓
2000 𝑘𝑘𝑎𝑎𝑒𝑒𝑒𝑒

Impact Categories
• Climate change
• Ozone depletion
• Human toxicity, cancer
• Human toxicity, non-

cancer* 
• Particulate matter 
• Ionising radiation, 

human health 
• Photochemical ozone 

formation, human health
• Acidification 

• Eutrophication, terrestrial 
• Eutrophication, 

freshwater 
• Eutrophication, marine 
• Ecotoxicity, freshwater* 
• Land use 
• Water use
• Resource use, minerals 

and metals 
• Resource use, fossils 

ISO 4040: compilation and evaluation of the inputs,
outputs and the potential environmental impacts of a
product system throughout its life cycle.
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Nutrients to 
encourage

Nutrients to limit

Protein Saturated fat

Fibre Sugar

Vitamins A, C, E, B12 Sodium

Calcium

Iron

Potassium

Magnesium

Zinc

EFAs

𝑁𝑁𝑁𝑁𝑁𝑁12.3 =
∑1−12

𝑒𝑒𝑛𝑛𝑒𝑒𝑝𝑝𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑓𝑓
𝑁𝑁𝐷𝐷𝑓𝑓

− ∑1−3
𝑒𝑒𝑛𝑛𝑒𝑒𝑝𝑝𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑓𝑓
𝑀𝑀𝑁𝑁𝐷𝐷𝑓𝑓

𝑆𝑆𝑓𝑓
2000

× 100



2. Avoidance
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Red: wheat 
pasta

Green: 
chickpea 
pasta

White: shared 
stages

• Attributional LCA

• Cradle to fork

• FU: Weight (250g cooked) and 

Nutrient Density Unit



Weight FU: 250g cooked pasta

Nutrient Density Unit
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Weight FU: 250g cooked pasta



2. Avoidance

Process contributions
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1. CHICKPEA CULTIVATION 2. SORTING/CLEANING 3. THERMAL PROCESSING

4. MILLING 5. PASTA PRODUCTION 6. PACKAGING

6.A. TRANSPORT FACTORY-RETAIL-CONSUMER 7. USE



How the results could be used by Industry- Green Purchase

• Communicate visual and reliable information

Research 
Objectives Situation Methods Results Application

• Identify hotspots → improvement opportunities

h // b d / b / i /



land use- lower yields of chickpeas mean that more land is needed to obtain same amount of pasta at present- could 
result in deforestation, etc. Also, since higher nutrition is achieved through chickpea pasta consumption (with more 

fibre), satiety will be achieved with less pasta/ pasta will replace consumption of another ingredient eg. Meat

How the results can be used by Policy

• Attributional LCA vs Consequential LCA -> different purposes

Research 
Objectives Situation Methods Results Application

ALCA
Understand direct 
emissions from a 
product life cycle

CLCA
Understand all 

emissions from a 
change in production

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

Lower yield • More land needed- indirect land use change-
deforestation

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

Higher output 
level

• Different market prices of inputs, substitute products, 
substitutes of co-products 



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

Sophie Saget

Thank you
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