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Where do the GHG come from

* Energy and fuel use

— Direct consumption (fishing boats, tractors,
factories)

— In the inputs (feed, fertilizer, packaging)
* Land conversion for agriculture
e Methane from ruminants



Where is carbon produced

Production — on the farm or the boat
Processing

Transport

Retail

Consumption
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The environmental cost of animal source
foods

Ray Hilborn'*, Jeannette Banobi'!, Stephen ] Hall®, Teresa Pucylowski®, and Timothy E Walsworth'

We reviewed 148 assessments of animal source food (ASF) production for livestock, aquaculture, and capture
fisheries that measured four metrics of environmental impact (energy use, greenhouse-gas emissions, release
of nutrients, and acidifying compounds) and standardized these per unit of protein production. We also
examined additional literature on freshwater demand, pesticide use, and antibiotic use. There are up to
100-fold differences in impacts between specific products and, in some cases, for the same product, depending
on the production method being used. The lowest impact production methods were small pelagic fisheries
and mollusk aquaculture, whereas the highest impact production methods were beef production and catfish
aquaculture. Many production methods have not been evaluated, limiting our analysis to the range of studies
that have been published. Regulatory restrictions on ASF production methods, as well as consumer guidance,
should consider the relative environmental impact of these systems, since, currently, there appears to be little
relationship between regulatory restrictions and impact in most developed countries.

Fromt Ecol Environ 2018; doi: 10, 1002/fee. 1822



Greenhouse gas produced by one serving
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SUSTAINABILITY

GHG Emissions Reducing food’s environmental

(kg COzeq) 10t impacts through producers
A 100g protein n © 25 50 75 Pc Mean 4,4 consumers
Beef (beef herd) 724 L] = 20 50 ;. poore™ and T. Nemecek®
Lamb & Mutton 757 - 12 20
Beef (dairy herd) 490 = 91 17
0 \10 15
Crustaceans (farmed) 1.0kl | 1 —> 54 18
Cheese 1.9k | . = 5.1 11
Pig Meat 116 . | 46 7.6
Fish (farmed) 612 u | 25 6.0
Poultry Meat 326 . | 24 57
Eggs 100 L 26 4.2
Tofu 354 = 1.0 2.0
Groundnuts 100 = 06 1.2
Other Pulses 115 = 10" petl. 05 0.8
ruminant
Peas 438 = meat 0.3 04
Nuts 199 = -2.2 0.3




Some examples of particularly low
GHG in production

Seaweed

Farmed shellfish
Small pelagic fishes
Salmon from Alaska
Pollock from Alaska



Carbon Footprint
Beef (beef herd) I, <00

Lamb & mutton I ¢ ©
Crustaceans (farmed) I
Beef (dairy herd) I ¢ °
Cheese IR 103
Pork I 75
Fish (farmed) 1 5°°
Poultry IIIID 5.7
Eggs I +2
Oysters (live) NN 557
Oysters (potted) N 452
Oysters (frozen) I 3606
Tofu I 198
Mussels (live) I 25
Mussels (potted) I 2.29
Mussels (frozen) [l 1.76
Groundnuts [l 123
Other pulses [ 0836
Peas § 0.441
Nuts | 0.263
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Poore and Nemecek 2018
Warmerdam et al. 2021

kg CO2 eq per 100g protein (cradle-to-retail)
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Carbon Impacts of Wild Alaska Pollock .

as Compared to Other Proteins
(kg CO,-eq per kg of protein)
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1 Monterey Bay Aquarium/Dalhousie University Seafood Carbon Emissions Tool; measured as kg CO2-eq per kg of protein, midpoints for reported range (as of July 14, 2021)
2 Comparative environmental LCA of the Impossible Burger® with conventional ground beef burger, Quantis International (2019)
3 Quantis International, Life Cycle Assessment of Wild Alaska Pollock: SO LCA Report (2021)




Key factors in reducing GHG

Unfed aquaculture

Food conversion efficiency
Efficient fishing fleets

No air transport






