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Which foods are associated with the highest levels of
Green House Gas emissions?

Greenhouse gas emissions per kilogram of food product

Emissions are measured in carbon dioxide equivalents (CO2eq). This means non-CO2 gases are weighted by the
amount of warming they cause over a 100-year timescale.

Beef (et herc) | o°.5 kg
Lamb & Mutton | 3072 kg
Beef (dairy herd) | NNGgQN :: 3 ko
Prawns (farmed) |G 26 57 «g
cheese |GG 2: 25 ko
Pig Meat [N 1231 <o
Poultry Meat | 87 ko
Eggs [l 467 kg
Rice [ 445 kg

Tofu (soybeans) i 3.16 kg
Milk il 3.15 kg
Tomatoes [JJ] 2.09 kg
Maize JJj 1.7 kg
Wheat & Rye [J] 1.57 kg
Peas |] 0.98 kg
Bananas |] 0.86 kg
Potatoes | 0.46 kg
Nuts | 0.43 kg

0 kg 20 kg 40 kg 60 kg 80 kg

Source: Poore, J., & Nemecek, T. (2018). Reducing food’s environmental impacts through producers and consumers.

Note: Greenhouse gases are weighted by their global warming potential value (GWP100). GWP100 measures the relative warming impact of
one molecule of a greenhouse gas, relative to carbon dioxide, over 100 years.

QurWorldInData.org/environmental-impacts-of-food « CC BY
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Many different reasons for mapping
environmental & nutritional impacts of foods
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Integration of environment and nutrition In
life cycle assessment (LCA) of foods

Ra7N Food and Agriculture
Q_ /) Organization of the
. United Nations

Integration of environment
and nutrition in life cycle
assessment of food items:
opportunities and challenges
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Free download:

McLaren, S., Berardy, A.,
Henderson, A., Holden, N.,

Huppertz, T., Jolliet, O., De Camillis,

C., Renouf, M., Rugani, B.,
Saarinen, M., van der Pals, .,

Vazquez-Rowe, |., Anton Vallejo, A.,

Bianchi, M., Chaudhary, A., Chen,
C., CooremanAlgoed. M., Dong, H.,
Grant, T., Green, A., Hallstrém, E.,
Hoang, H., Leip, A., Lynch, J.,
McAuliffe, G., Ridoutt, B., Saget, S.,
Scherer, L., Tuomisto, H.,
Tyedmers, P. & van Zanten, H.
2021. Integration of environment
and nutrition in life cycle
assessment of food items:
opportunities and challenges.
Rome, FAO.

https://doi.org/10.4060/cb8054en

www.fao.org/3/cb8054en/ch80
54en.pdf

United Nations

\W/ Food and Agriculture
Organization of the

o

.. 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,
MclLaren et al., 2021).
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The importance of the functional unit

i 1 slice of bacon (1 ounce) = 152 calories:
Lettuce is ‘three times worse than L=
bacon' for emissions and vegetarian g
diets could be bad for environment . _ :

1 head of broccoli  1.73 onions 2.71 cups of spinach

Common vegetables ‘require more resources per calorie’ than many people realise, according to a team of [ 4
scientists at the prestigious Carnegie Mellon University h‘\ A .

Adam Withnall * Tuesday 15 December 201510:27 * [sss | Comments

Equivalent calories, per type of vegetable:

|
4.6 cups of kale leaves 5.13 carrots
14.25 cups of lettuce

Lo O AT 08 AT T8
OB AT A AT TR T
L T

DEBUNKED: Lettuce is not 'three times worse' thanbacon ~ “«“«*

37.5 green beans

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

Image credit: https://www.businessinsider.com/meat-produce-calories-difference-graphic-2015-12;



Choice of functional unit can influence results considerably

Table 11: Examples of greenhouse gas emissions (kg CO,e) of food iterns across a selection of functional units

Food item

Type of food

kg CO,
e/
100 g

product

kg CO,
eq/

serving

kg CO,
e/

100 g dry
weight

kgCO,e/ kgCO,
100 kcal e/
100

protein

kg CO,
ef

100 mg

calcium

Ham shoulder medium fat boiled | Red meat 1.08 0.16 3.95 0.81 6.60 7.04

Beef rump steak prepared Red meat 10.70 21.46
Potatoes w/o skins boiled average | Starchy vegetables | 0.09 0.05 0.42 0.11 4.86 1.24
Eqgs [chicken) boiled average Eggs 0.43 0.22 1.82 0.34 3.51 0.53
Chicken with skin prepared Poultry 1.36 1.02 3.17 0.59 5.25 4.53

Milk whole Dairy 0.21 0.52 1.68 0.34 6.32 0.28

Milk skimmed Dairy 0.20 0.49 2.03 0.56 5.32 0.44
Cheese Gouda 48+ average Dairy 131|026 |26 0.36 5.74 -
Shrimps Dutch peeled boiled Fish 1.54 0.15 6.39 1.64 7.78 1.22
Herring salted Fish 0.28 0.21 0.84 0.16 1.59 0.32

Kale curly boiled Vegetables 0.16 0.08 1.14 0.35 4.00 0.19
Mushrooms boiled Vegetables 052 |026 |5.21
Pineapple Fruit 0.10 0.10 0.70 0.18 2011 1.47
Banana Fruit 0.08 0.08 0.31 0.08 6£.88 133
Beans French boiled Legumes 0.11 5.89 0.79
Peas frozen boiled Legurnes 0.1 1.90 0.38
Bread wholemeal average Cereals 0.10 0.93 0.13

Note: colour
indicates ranking
within the column
from high (red) to
low (green)

[other foods items
lower down the table
are not showing
here]

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




Global warming impact from 1 kg product
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Protein quality matters

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



ﬁ Life Cycle Assessment (LCA) of
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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

Dietary Patterns

Eating Occasions

Aboriginal and Torres Stran Islander /L AUS"HNHH GUIUB to Healthy Eatmu
Guide to Eating &2 5 R 4
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Trends towards accountability
& value creation

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

Sustainability reporting in food  Suzinabilty

industry: an innovative tool for  food industry
enhancing financial performance

Amina Buallay 1939
Ahlia Unii,]ersﬁy, Manama, Bah:_min and .
Brunel University London, Uxbridge, UK Mﬁ{%ﬁwy %{
25 July 2021
Absiract 11 September 2021

Acoepled 10 October 2021
Purpose — This study investigates the relationship between the level of sustainability reporting and Food
Industry Performance (operational, financial and market).
Design/methodologyfapproach — Using data culled from 1426 observations from 31 different countries for
Len years (2008-2017), an independent variable derived from environmental, social, and corporate governance
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Identified priorities

* Considerations of bioavailability of nutrients, nutrient interactions,

anti-nutritional compounds
e How to deal with food fortification in nLCA.

e 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

NEW ZEALAND \«gx M,} ~4 "({ﬂd?{

LIF ECYCLE

MANAGEMENT CENTRE
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What is the object What is the focus of the study? What is the main focus of the study?

being studied? One or more then one food items? One or several nutrients? Chosen FU

roos tamis simpte) WD e

ditional essential nutrients as possible,

@D

J

not to be undertaken

Single or several nutrients
or general nutrition

(but with same function)
If serving size mass comparable

Agricultural products across alternatives for the
not intended for human commen function then
consumption additional option...
le-g. for energy, building
construction, petfood)

Use food item quantity related to study
objective|s] as FU, and report as many
essential nutrients as pessible®,
Report limitations |see Chapter §),

*And/for other nutritional characteristic relevant to study e.g. calories
Andfor other nutritional characterist evan study e.c L

Out of scope for this report
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