Life cycle analysis for greenhouse
gas emissions of food

Michael Clark | OXFORD

Nuffield Department of Population Health MARTIN :
UniverSity of Oxford SCHOOL | IFREEhES

(0),43(0)23D)



Measuring GHG emissions from
food production systems
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Measuring GHG emissions from
food production systems

Sources of emissions from production
Energy use (CO,)

Fertilizers (N,O, CO,, CH,)
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Measuring GHG emissions from
food production systems

Sources of emissions from production
Energy use (CO,)

Fertilizers (N,O, CO,, CH,)

Land use change Livestock production
(e.g. deforestiaton) Farm (CO,, CH,, N,O) Transportation
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Distribution

Sources of emissions from elsewhere in food supply chains

Energy use for transportation, manufacturing, processing,
preparation, etc (CO,)



Impact across foods is highly
variable

Serving of food

Environmental effect
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Clark and Tilman 2017



Impact within a food is variable

A 100 g protein
Beef (beef herd)

Lamb & Mutton
Beef (dairy herd)

Crustaceans (farmed)
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Pig Meat

Fish (farmed)
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Nuts

1 liter
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Poore and Nemecek 2018



Combining health and environment

Averaged Relative Environmental
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Impacts of products in supermarket
Aisles

30.0 ~

Less nutritious
Less sustainable

Deli Meat and Cheese
Meat
10.0 4

Cheese

Jams & Savoury Spreads
Pies, Quiches & Party Food

Sausage Rolls &

Party Food Hot Chocolate & Malted Drinks Chocolate

Gluten Free Range Doughnuts, Cookies & Muffins

Biscuits & Cereal Bars
Frozen Desserts Croissants, Brioche & Pastries
Milk, Butter & Eggs
Crumpets, Muffins & Pancakes

Olives, Antipasti, Pickles & Chutney Milkshake

Table Sauce, Marinade & Dressing
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Environmental Impact

Dairy Alternatives

0.3 1
More nutritious
More sustainable
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Nutrition Impact Clark et al In Review



Impacts of similar foods can be

highly variable

Environmental Impact Score

Pesto Sauces
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Clark et al In Review



System-wide transformations are
needed
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Herrero et al, 2020, Nature Food



