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There is no definitive sustainable livestock
system — every system can be sustainable
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Sustainability comprises three pillars,
all under the umbrella of One Health
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Net Zero is a clear priority
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Source: Created by Jude L. Capper, 2023. Infographic from https://www.instagram.com/simple_happy_kitchen/
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The carbon footprint of beef production
varies across the globe
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Source: Created by Jude L. Capper, 2024; data from Gerber et al. (2013) Tackling climate change through livestock — A global assessment of
emissions and mitigation opportunities. FAO, Rome, Italy.




Improving animal productivity reduces the
environmental impact of milk and meat

‘Total livestock
Total time

Growth rate
Meat yield
Milk yield
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Blackwell, Oxford, UK.



A negative correlation exists between milk yield
and carbon emissions

-Milk yield (‘000 kg) Carbon footprint (kg CO,-eq/kg SCM)
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Source: Created by Jude L. Capper, 2024. Data from FAO (2010) Greenhouse Gas Emissions from the Dairy Sector. FAO, Rome, Italy.



Improving key performance indicators reduces
GHG emissions...but how do they compare?

Beef
calves

BN , Age at first
efficiency _4RA 4 % calving
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Climate science constantly evolves — new data
and metrics will change food footprints
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Drinks vary in nutrient density and
greenhouse gas emissions

Nutrient Carbon footprint
density g CO,/100 g drink

Whole milk 53.8 99
Orange juice 17.2 61
Soya juice 7.6 30
Oat juice 1.5 21
Red wine 1.2

Soda 0.0

ieeatiall  Beer 0.0

@ Harper Adams Water 0-0
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Source: Created by Jude L. Capper, 2023. Data from: Smedman et al. (2010). https://doi.org/10.3402/fnr.v54i0.5170



Nutrient density should be included when
assessing carbon footprint

Nutrient Density
NDC Index =

GHG Emissions
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Source: Created by Jude L. Capper, 2023. Data from: Smedman et al. (2010). https://doi.org/10.3402/fnr.v54i0.5170




Historical bison population had GHG emissions
twice that of the 2007 US dairy industry

)
&
c
Q
i
)
[ Pt
| e
@)
O
5 S
<
-
00
™~

(3]
o

Carbon footprint (bil kg CO,-e)

Beef & Sheep
Group T

@ FirarAliams American Bison Population 2007 Dairy Industry

University

Source: Created by Jude L. Capper, 2023. Data from Capper (2011) https://doi.org/10.2527/af.2011-0009 based on the bison population in 1800. Photo
from: Aleksomber, CC BY-SA 4.0 <https://creativecommons.org/licenses/by-sa/4.0>, via Wikimedia Commons.



We need to be realistic about opportunities
and limitations for reducing emissions
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We need to be realistic about opportunities
and limitations for reducing emissions
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We need to be realistic about opportunities
and limitations for reducing emissions
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Environmental impacts are not limited to
greenhouse gas emissions

Ecosystem
healt

Soil
N\ degradation
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Can we grow human food crops everywhere?
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>60% of UK land is not suitable for
growing arable crops

Grazing land
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statistics - provisional crop areas, yields and livestock populations at 1 June 2020 — United Kingdom.
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/946161/structure-jun2020final-uk-22dec20.pdf




Livestock systems vary widely in
land use
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Source: Created by Jude L. Capper, 2023; data from Wilkinson and Lee (2018) https://doi.org/10.1017/S175173111700218X



Livestock systems vary widely in
arable and grassland use

Arable land
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Source: Created by Jude L. Capper, 2023; data from Wilkinson and Lee (2018) https://doi.org/10.1017/S175173111700218X



Livestock systems vary widely in
arable land use
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Source: Created by Jude L. Capper, 2023; data from Wilkinson and Lee (2018) https://doi.org/10.1017/S175173111700218X



Feed efficiency is one of the principal issues
used to denigrate animal agriculture
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Feed efficiency ratios vary between systems
and species
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Grazing cattle systems produce more human-
edible protein than they consume
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Removing cattle from pasture
disadvantages ground-nesting birds
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The future probably isn’t vegan, but it may be
flexitarian?

Meat-eater (78%) or
pescatarian (3%)

Vegetarian (3%)
or vegan (1%)

Source: Created by Jude L. Capper, 2024. Data from YouGov (2019) Is the future of food flexitarian? https://yougov.co.uk/topics/resources/articles- ¥

reports/2019/03/18/future-food-flexitarian Question: “Which, if any, of these best describes your usual eating habits?” Results adjusted for people
who answered “don’t know” (3%) or “other” (3%).
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Guilt is a primary motivator for people
considering going vegetarian or vegan

“l sometimes feel guilty
when consuming meat
and dairy products”

66% of meat-eaters
and flexitarians
thinking of giving up
meat said “yes”

compared to 25% of
% Beef & Sheep g :
Group national population

Harper Adams
University

)
&
c
Q
i
)
[ Pt
| e
@)
O
S
E
<
-
00
™~

Source: Created by Jude L. Capper, 2023. Information from YouGov (2019) Is the future of food flexitarian?
https://lyougov.co.uk/topics/resources/articles-reports/2019/03/18/future-food-flexitarian




Bad news bias —
do we believe all that we read/see?

% TRACEY ALISON
@TRACEYALISON1

This calf is about to be killed with a bolt gun.
Give a Il & go #vegan
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Do 706,965 Veganuary participants in 2023
amount to more than a hill of beans?

 Total is equal to 1.95x the population of Coventry
« If all participants were based in the UK they would
comprise 1.05% of the population
* Average of 3,663 per participating country »
Beef & Sheep .. . NN
Group * 60% of participants already vegan, vegetarianor® & 3

@ Harper Adams pescatarian % |

University

Q
&
c
Q
i
)
(P
| e
@)
O
oc
S
<
-
00
™~

Source: Created by Jude L. Capper, 2023. Information from: https://lveganuary.com/blog/




International flights emit considerable quantities
of carbon compared to beef production

Majorca = 14.6 kg or 0.8 yrs of beef Average annual UK
consumption =

18.2 kg beef per person
Lanzarote = 27.4 kg or 1.5 yrs of beef

New York = 50.8 kg or 2.8 yrs of beef

Cape

Town = 90.3 kg or 5.0 yrs of beef
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=172.1 kg or

Zycnay 9.5 yrs of beef
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University Source: Created by Jude L. Capper, 2023. Calculations based on GHG emissions flight data from: https:llcoZ.myclimate.orglenlflight_calculatorslnew
and on a carbon footprint per kg of boneless beef of 35.5 kg CO2-eq (under GWP100) from AHDB: http://beefandlamb.ahdb.org.uk/wp-
content/uploads/2013/05/p_cp_down_to_earth300112.pdf




Thank you!

jcapper@harper-adams.ac.uk
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