
C
R

IC
O

S
 N

o
.0

0
2

1
3

J

Nutritional LCA methods—a review of opportunities 

in a rapidly developing field

A/Prof. Jolieke van der Pols

Food Innovation Program Leader, Centre for 
Agriculture and the Bioeconomy

& School of Exercise and Nutrition Science QUT

E-mail: j.vanderpols@qut.edu.au

Prof. Sarah McLaren

Professor in Life Cycle Management

School of Agriculture & Environment

Massey University 

E-mail: S.McLaren@massey.ac.nz



C
R

IC
O

S
 N

o
.0

0
2

1
3

J

The 
environmental 
impact of food 

From: One Blue Dot, www.bda.uk.com
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Which foods are associated with the highest levels of 
Green House Gas emissions? 
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Many different reasons for mapping 
environmental & nutritional impacts of foods
• Science: knowledge & understanding, 

methods development

• Policy making, regulation, product 
labelling, dietary guidelines

• Consumers: informed food choice, 
education

• NGO: communication and lobbying

• Businesses: hot-spot identification, 
process improvements, product 
development, market claims, labelling

• Industry organisations: product 
standards (e.g. PEF in EU), labelling 
(e.g. Eco-Score), lobbying

McLaren S, et al. FAO 2021



C
R

IC
O

S
 N

o
.0

0
2

1
3

J

Integration of environment and nutrition in 
life cycle assessment (LCA) of foods

Free download: 

www.fao.org/3/cb8054en/cb80

54en.pdf

SCAN ME

“ … nutritional LCA (nLCA), a phrase 
used to describe an LCA study 
where the provision of nutrient(s) 
is considered as either the main 
function or one of the main 
functions of a food item.“ (p.5, 
McLaren et al., 2021).
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Image credit: https://www.businessinsider.com/meat-produce-calories-difference-graphic-2015-12; 

From: www.independent.co.uk (2015)

The importance of the functional unit



Choice of functional unit can influence results considerably

McLaren S, et al. FAO 2021, p.57

Note: colour 

indicates ranking 

within the column 

from high (red) to 

low (green) 

[other foods items 

lower down the table 

are not showing 

here]
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Chicken vs. 
vegetarian nuggets
Sun et al. (2023) 

https://doi.org/10.1016/j.ijgfs.2023.100748



Protein quality matters

 Greenhouse gas 
emissions

 Land use

G McAuliffe et al. International Journal of Life Cycle Assessment, In Press 



System boundaries in food LCA studies

Life Cycle Assessment (LCA) of 
foods and diets – system 
boundaries – consider impact of:

• Packaging and storage
• Cooking method (fuel)
• Effect of food preparation on 

nutritional qualities 
• Food waste
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Focus of nutrition research and dietary advice has 
shifted from nutrients to whole diets (dietary patterns)

National dietary guidelines around the world are 

mostly food based (not nutrient based)

Foods are more than the sum of the nutrients 

recognised in adequate intake requirements

 

From: S. McNaughton. Present knowledge in nutrition – Chapter 13 – Dietary Patterns (2020)



ESG Reporting: 
Environmental: water and energy efficiency, 
greenhouse gas emissions and climate change 
strategy, waste and pollution management, 
biodiversity
Social: human rights, child labour, gender equity, 
diversity, health and safety
Governance: board diversity, compliance, shareholder 
democracy, business ethic,  corporate behaviour

Trends towards accountability 
& value creation

Product labelling Consumer choice

WHO/FAO: Need to 
consider culture, gender 
equity and affordability



• Considerations of bioavailability of nutrients, nutrient interactions, 

anti-nutritional compounds

• How to deal with food fortification in nLCA.

• Use of nLCA studies at the meal and dietary scales

- Representation of multi-functionality of food items in nLCA

- Development of nutrition impact category

• Environmental and nutritional data for developing countries

Identified priorities 
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McLaren S, et al. FAO 2021
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