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Index of Harms Generated from Eating Meat

* Food Insecurity and Hunger

* Growing feed for livestock

* Land use

* Soil loss

* Fertilizer pollutions

* Pesticide use

* Climate Change

* Loss of Biodiversity

* Loss of Cultural Diversity and Indigenous Peoples
* Health

e Exceeding planetary boundaries
* Animal suffering



-

quantities of appropriate and
quality food is available from
domestic production,
commercial imports, food
assistance or food reserves
lon a consistent base.

L

-

Stability of food refers to

availability of adequate food
all the times, thus, certain

that access and utilisation of

(Food availability means that sufficient

appropriate food is not curtailed
by any hindrance, shortages or
by emergencies or sudden crises.

People have adequate income or
other resources to access
appropriate food domestically
through home production,
buying in local markets

or as exchange, gifts,
borrowing or as food aid.

FOOD SECURITY

"Exists when all people, at all
times, have physical and

economic access to sufficient,
safe and nutritious food that
meets their dietary needs and

food preferences for an active
and healthy life"

People utilise food properly
through food storing and
processing practices while
have sufficient knowledge
where they apply nutritional,
health, sanitation, socio-cultural
as well spiritual parameters of food.

)

https://www.researchgate.net/figure/Four-dimensions-of-food-security-As-per-its-
definition-food-security-has-four_figl 355187464
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https://www.thebalancemoney.com/globalization-and-its-impact-on-economic-growth-1978843



More than 866 million people support families and
communities by working in agriculture, fisheries, pastoralism,
forest management and other small- to mid-scale food-
production systems. That’s 26% of the workforce globally, and
more than 80% of that in some countries, such as Burundi.
Around 89% of these people live in rural areas and Indigenous
territories, and nearly 500 million Indigenous people manage
more than one-quarter of the global land surface.

Smallholder farms (those on less than 2 hectares) by
themselves provide around 35% of the global food supply and a
much larger share in Latin America, sub-Saharan Africa, and
south and east Asia.

https://www.nature.com/articles/d41586-023-02447-2



THE DECLINE OF FOOD-PRODUCTION JOBS

Millions of jobs in food production have been lost globally in the past 30 years, and the Small- to mid-scale food producers are

trend is projected to continue. The problem is worse in least-developed economies, among those most vulnerable to the
where many people depend on jobs in agriculture. effects of climate change;
LEESt-dE‘UElﬂPEd DE‘UE[GPII‘I DEUElﬂpEd furthermore, this group includes 65%
economies economies economies of the world’s people living in extreme
SRR 1o [0 R oo OO : poverty. Smallholder farmers and
?5, pmje'cticn i Indigenous groups in particular are
E 270 N } ___________________________________________________________________________________________________________ 1: _____________ often pressured by commodity
3 | | industries to sell their land, and might
5 i i be exposed to violence in their efforts
E 60 - | e to protect their territories and
E : i resources from land and water
E 40 ISVRUR RN PR J: grabbing, illegal logging, mining,
_g_ i i fishing or hunting. They are vulnerable
% 20 i J: to food prices being dictated by
c | i powerful actors in highly consolidated
] ! ' .
o 0 i supply chains. They also lack the
| | |

| | - | . | | protection of labor legislation and
O O Q O O 0O O Q Q O Q Q O O . . .
& "LQ'G ._LQ."*» ._P"L '_Egb Rk I_PC? ._LQ."\ ._P"L "Ldb & ._PG ._1’:;5\ ._LQ,"L ._P'"b social entitlements, such as social-
security benefits and health insurance.

Grey shading shows variation in % employment among 180 countries in United Nations development categories;
see Supplementary information. Country categorizations are as defined by the UN.

source: ILO https://www.nature.com/articles/d41586-023-02447-2



Share of population that cannot afford a healthy diet, 2021 Our World

A diet is deemed unaffordable if it costs more than 52% of a household's income. The cost of a healthy diet is the lowest-cost set of foods available
that would meet requirements in dietary guidelines from governments and public health agencies.

in Data

World
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|
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Source: World Bank, adapted from Herforth et al_(2022)

CurworldinData.orgfood-prices « CC BY

https://ourworldindata.org/explorers/food-

prices?facet=none&country=NGA~BGD~IND~ETH~MEX~USA~BRA~GBR&Diet=Healthy+diet&Cost+or+Affordability=Affordability&Affordability
+metric=Share+that+cannot+afford&utm_source=OWID+Newsletter&utm_campaign=976c4c560e-biweekly-digest-2023-08-
11&utm_medium=email&utm_term=0_-eb78a3a726-%5BLIST _EMAIL ID%5D



Figure 1 — FAO monthly food price index in nominal and real terms, January 1990 — May 2021
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https://www.ifpri.org/blog/rising-food-prices-are-concern-no-reason-panic-yet



Feed Conversion

|

kg of feed

kg edible weight

|

0.7

Feed conversion ratios measure the
efficiency of an animal in converting the
food provided (feed mass) into a desired
output

*Feed Conversion Ratio (FCR) = mass of
feed + mass of desired output

*The lower the feed conversion ratio the
more efficient the method of food
production

A low feed conversion ratio is obtained by
minimising the potential losses of energy
for the animal stock:

*Restricting animal movement (e.g.
battery hens) will reduce energy lost to
cell respiration

*Optimising feeding practices so that food
is ingested and digested more effectively
*Slaughtering animals at a young age
(older animals tend to grow more slowly
and have a higher FCR)

While more efficient food production
practices lower costs, there are a number
of potential ethical issues that may be
involved

https://ib.bioninja.com.au/options/option-c-ecology-

and-conser/c2-communities-and-ecosyste/feed-
conversion-ratio.html



Food Insecurity and Hunger

Food Insecurity
Unaffordability of food

Dispossession of land to grow
food self-sufficiently

Former growers pushed into
underpaid farm workers

Loss of local markets
Loss of traditional ways of living
Increased jobless urbanization

No protection of women’s right
to land access.




Growing Feed for Livestock



WORLD CORN PRODUCTION

Corn: In a Bushel

From animal feed to ethanol
production, the uses of corn go far
beyond the cob. Here's a breakdown

of U.S, corn usage in 2020, and what
one bushel of cormn can provide.

| LT

(W $0.5B KOREA

USE%:: (S $0.98 COLOMBIA iy
fxpoprg O $1.28 CHINA

(o0pp) oMM $1.8B JAPAN

ONE BUSHEL
(S m— $? 78 Y00 Y 50-50plants

7 9 galoms Ethanol Fuel
L. (8% pistillers Ol
3805 Distillers Grains

World Economic Forum - 2:2'4"]3 /
https://www.weforum.org/agenda/2021/06/corn olymer iy
Slbs

-industries-sustainability-food-prices

Starch Sweetener

I VISUALCAPITALIST.COM




The World’s Soy: is it used for Food, Fuel, or Animal Feed?

Shown is the allocation of global soy production to its end uses by weight. This is based on data from 2017 to 2019.

Tofu (2.6%)
Soy milk (2.1%)
Other e.g. tempeh (2.2%)

Global soy
production

Oil (13.2%)

Soybeans processed
to soy cake for feed

Poultry (37%)

Pig (20.2%)

Aquaculture (5.6%)

Other animals (4.9%)

Dairy (1.4%)
Beef (0.5%)

T _ _ Ind Pets (0.5%) =
https://ib.bioninja.com.au/options/option-c- ndustry Soybeans fed directly
ecology-and-conser/c2-communities-and- 4% to livestock (79%)
ecosyste/feed-conversion-ratio.html Biodiesel (2.8%)

Lubricants (0.3%)
Other (0.7%)

Data source: Food Climate Resource Network (FCRN), University of Oxford; and USDA PSD Database
OurWorldinData.org - Research and data to make progress against the world's largest probiems Licensed under CC-BY by the author Hannah Ritchis



Social and Environmental Challenges of the
Green Revolution

Poverty
Income

Food

Fertilizer production

Yield
variation

Livelihood

Biodiversity

Concern
of food
security

Ecosystem

Environmental
challenge

Socio
economic
impact

Pesticide Green
revolution >

Crop
diversity

Soil fertility

Genetically
modified
crop

Nutrition Hunger

Gender

[rrigation

https://www.researchgate.net/publication/349499078_The_evolution_of the_blue-
green_revolution_of_rice-fish_cultivation_for_sustainable_food_production



Land Use



Global land use for food production

Earth’s surface

19% Barren land

Land surface 28 Million km?
W | M
: 38% Forests
Habitable land 20 Méllon kv
1% Urbsan and buli-up land 1% Freshwaler

Agricultural land

Global calorie supply

Data source: UM Food and Agriculiure Organdzation (FAO Licensed under CC-BY by the authors Hamnah Ritchie amd Max Roser

OurWorldinData.org - Research and dala 1o make progress aganst the workd's largest problems Lrale published: Mosember 201%



Large-scale land acquisitions (in 1000 hectares)
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https://www.globalagriculture.org/report-topics/land-grabbing.html



United States Land Use by Category - 2017




Soil Loss
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reductions per county (%)
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Extent of soil loss across US Cornbelt (2021 study)

https://www.pnas.org/doi/10.1073/pnas.1922375118



Fertilizer Pollution



Nitrogen fertilizer use per hectare of cropland, 2020

Application of nitrogen fertilizer, measured in kilograms of total nutrient per hectare of cropland.

No data 0 kg 1 kg 2.5Kkg 5kg 125kg 25Kkg 50 kg 75kg 100kg 250 kg

: | | | |

Source: Food and Agriculture Organization of the United Nations OurWaoarldinData.org/fertilizers - CC BY



Total grey water footprint
related to P [mmly]
[1<10

[ 110-100

: ~ [1100-500
71 500 - 1,000
B 1,000 - 2,000
N 2,000 - 3,000
BN > 3,000

Global Anthropogenic Phosphorus Loads to Freshwater and Associated Grey Water Footprints and Visit
Water Pollution Levels: A High-Resolution Global Study - Mekonnen - 2018 - Water Resources...
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2017WR020448



Pesticide Use



Pesticide use per hectare of cropland, 2020

Average pesticide application per unit of cropland, measured in kilograms per hectare.

B s
2 =l '

<5
<o

Nodata Okg 0.25kg 0.5kg 1kg 2.5kg 5 kg 10 kg 25 kg
7] | | | |

Source: Food and Agriculture Organization of the United Nations OurWorldInData.org/pesticides/ « CC BY



IMPACTS OF PESTICIDES

Pesticides are used in our countryside, urban areas, homes and gardens

IMPACTS HEALTH PREGNANT MOTHERS ;ﬁf DRAINS ECONOMIES DECREASES . IMPACTS ON WATER,

AND CHILDREN Pesticides cause BIODIVERSITY ® SOIL AND AIR
Thisgroup is @ illness and injury Pesticides have been @ Run-off contaminates
particularly sensitive ® resulting in lost work linked to declinesin @ surface and ground water.
as exposure can @ days. Exploitative bees and pollinators, ] Soil microorganisms and
cause disruption to markets keep farmers beneficial insects, ® earthworms are: pﬁiSo
endocrine systems, on the pesticide birds, mammals, @ affectmg soil fe ;\A,_ and
® : Y

__—-aquatic animals and

Issues and other
disorders.



Climate Change



Figure 1: Estimated Global Anthropogenic
Methane Emissions by Source, 2020

Rice Cultivation 7%

Stationary &
Maobile Sources 4%

Biomass 3%

~_ Enteric Fermentation 27%

Other Ag Sources 5%

Agriculture (Manure

™
Wastewater 7% Management) 3%

Coal Mining 9%

Municipal Solid
0il & Gas 24%: Waste 11%

https://blog.nems.eco/blog/methane



Greenhouse gas emissions from food, short vs. long-lived gases

Greenhouse gas emissions are measured in carbon dioxide-equivalents (CO,eq) based on their 100-year global warming

potential (GWP).

Our World

in Data

Global mean emissions for each food are shown with and without the inclusion of methane - a short-lived but potent greenhouse gas.

Beef (beef herd)

Beef (average)
Chocolate
Coffee

Prawns (farmed)
Beef (dairy herd)
Lamb & Goat
Cheese

Pork

Chicken

Fish (farmed)
Eggs

Tofu

Avocado
Tomatoes

Rice

Beans

Maize

Peas

Bananas
Potatoes

Apples

Nuts

Root Vegetables

Greenhouse gas emissions, excluding methane

Emissions from methane

51 > 100
36—>71
34
29 The global average carbon footprint of beef from dedicated beef herds
is 100 kilograms of carbon dioxide equivalents per kilogram of beef.
D27
If we removed the warming effects of methane, this footprint
16 >33 would be 51 kilograms of carbon dioxide equivalents.
14—->40
13—>24
10—>12
10
10—>14
5
3
25
2
2—>45
i 1)
2
i}
1 Methane emissions from most plant-based crops are negligible.
Their carbon footprints are the same with and without methane.
0.5 Even if we discounted methane emissions, the footprint of many
04 plant-based foods can be more than 10 times lower than animal products.
0.4
04 J
10 20 30 40 50 60 70 80 90 100

Greenhouse gas emissions per kilogram of food product
(kg CO,-equivalents per kg product)

Note: Greenhouse gas emissions are given as global average values based on data across 38,700 commercially viable farms in 119 countries.
Data source: Poore & Nemecek (2018). Reducing food's environmental impacts through producers and consumers. Science.

OurWorldinData.org - Research and data to make progress against the world's largest problems.

Licensed under CC-BY by the authors Joseph Poore & Hannah Ritchie.



Loss of Biodiversity



3. Where biodiversityis
most intact

Flgure 10: Biodiversity
Intactress Index for the year
2020 at 0,25° resolution

The global average is 7%

Source; Noturel History Museum

(2022)

Key

5

Understanding changes in biodiversity is vital to its future protection. Image: WWF https://www.weforum.org/agenda/2022/10/nature-loss-biodiversity-wwf/



Our World

in Data

Distribution of mammals on Earth

Mammal biomass is measured in tonnes of carbon, and is shown for the year
2015. Each square corresponds to 1% of global mammal biomass.

Wild Mammals
Humans

4% of global mammal biomass . .
(land & marine mammals are each 2%) 34% of global mammal biomass

Livestock |

62% of globhal
mammal biomass

Horses
2%

Note: An estimate for pets has been included in the total biomass figures, but is not shown on the visualization because it

makes up less than 1% of the total.
Licensed under CC-BY by the authors

Hannah Ritchie and Klara Auerbach.

OurWorldinData.org — Research and data to make progress
against the world's largest problems.



What are the drivers of tropical deforestation?

Mearly all of global deforestation occurs in tropical and subtropical countries. 70% to 80% is driven by conversion of primary forest
to agriculture or tree plantations. Shown is the breakdown of these drivers averaged over the years 2005 to 2013,
Further observations since 2013 suggest that drivers have nat changed substantially over this period.
African beef —
.—
-

215,000 ha per year
4% of deforestation

41% of deforestation

2.1 millien hectares per year . Africa

is driven by pasture expansion for beef A
Asian beef W Asia
{excl. Indonesia) Mearly one-fifth (18.4%) of deforestation I Latin America
f0000 hj B _950._000 hectares per year . _ B G
1.4% is driven by cropland expansion for cilseeds. ‘
. ) Thisis dominated by sovbean and palm oil. . Indonesia
Latin American
heef {excl. Brazil) 13% of deforestation
552-0':’1912:‘ AB0,000 heclares per year

is driven by expansion of tree plantations

Brazilian basf into native forest for paper and wood.

1.2 million ha
2%

Indonesian oilseeds {mainly palm ol
account for 6.4% of deforestation

— Indonesian tree plantations account for 4% of deforestation
]
[ ] 9.56%
B 499kha
7.3%
379kha 5.6%
o 28Bkha 3.6%
184kha
S8kha
25kha
] B —
Beef Qilseeds Forestry Cereals  Vegetables, Rice  Othercrops Sugar Plant-based
(paper,wood]  (exclricg]l it puts fibres

Data source: Florence Pendrill et al, (2019), Detorestation displaced: trade in forest-risk commadities and the prospects for a plokal forest transition,
OurwerldinData.org - Research and data to make progress against the world's largest problems,

Our World

in Data

2 million hectares

18M

16M

1.4M

12M

M
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&00k
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200k

]

Licensed under CC-BY by the author Hannah Ritchie,



Biodiversity Loss Hotspots

https://www.researchgate.net/figure/Thirty-four-different-biodiversity-hotspots-in-the-world-
the-four-boxed-hotspots-are_figl 295088151



Main drivers of insect decline
Worldwide, in percent

16.4

10.7

M Intensive agriculture M Deforestation

with pesticides and
fertiIin)er B Wetlands and

river alteration
M Biological factors, in-
troduced species and Others

pathogens B Global warming
B Urbanization

Source: Sanchez-Bayo & Wyckhuys, ©DW
Biological Conservation, 2019

https://www.dw.com/en/biodiv
ersity-loss-is-humanitys-
greatest-threat/a-62113416



Diet & Biodiversity Loss:
Biomass Distribution of
Land Mammals on Earth

Wild animals
left on earth

Humans

36%

Farmed
animals

60%

https://awellfedworld.org/biodiversity/

® Livestock ® Humans ® Wildlife



Loss of Cultural Diversity and
Indigenous Peoples



While Indigenous Peogleﬁ comprise
6% of the world's population, their
lands and territories constitute at
least 28% of the global land surface
including unique ecosystems and
vital biodiversity.

The World's Indigenous Peoples

@ "Indigenous Peoples" has no official definition by the
UN due to diverse identities and histories. Instead,
organizations utilize a modern understanding of traits
including self-identification, historical continuity with

pre-settler societies, distinct systems and culture, and Indigenous Population by Country/Territory

a commitment to preserve heritage and environments. 0-100,000 | 100,000-1M | 1M-5M 5M-10M 10M-20M N/A data
Here's a look at the latest available population

distribution of the estimated 476 million Besides the Sami of Finland, Sweden and

Indigenous Peoples around the world. Norway, many of Europe's Indigenous Peoples

did not have recent data available, including
the Basques and Crimean Tatars.

China

125.3M

India

China recognizes 55 ethnic
nationalities in addition to the
Han Chinese majority, who
form 92% of their population.
They also constitute the largest

Of Greenland's total ethnic group in the world.

inhabitants, 89% are the
| Greenland Inuit, mostly Philippines
X referred to as Kalaallit.

Spread over 27,000 square miles of

Arizona, New Mexico and Utah, the
Navajo Nation is the largest Native
American reservation in the U.S.with
399,494 enrolled members and roughly

173,000 people living within its borders. Over 700 ethnic groups in India

are officially recognized as -
"Scheduled Tribes" and referred Indonesia
to as Adivasis (literally 1 60.0M
to Indigenous Peoples).

The Quechua are direct
descendants of the Incas
and other South American
Indigenous peoples, and form
the majority of indigenous
people in Peru (83.1%) and
Bolivia (45.6%).

\l o~ New Zealand

Located mainly in northwestern
Nigeria and parts of southern Niger, ’

the Hausa constitute the largest

ethnic group in West Africa, with an .
estimated population of 70 million. e

Country/Territory with 9% % % a & @
the Largest Share of & W =
Indigenous Peoples

< z =)

¢ B @ ® @ - <
G land Frenck Bolivia Guatemala Nepal Algeria Morocco Kenya Indonesia Niger
Polynesia

By Bhabna Banerjee Source: International Work Group For Indigenous Affairs Report 2010-2022, World Bank

https://www.visualcapitalist.com
/cp/mapped-the-worlds-
indigenous-peoples/



7,168 languages are in use today.

Roughly 40% of languages are now endangered, often with

fewer than 1,000 users remaining. Meanwhile, just 23

languages account for more than half the world’s population.

NORTH °
AMERIGA

SOUTH
AMERICA

u
(@]
0

1l
(]
®

https://www.ethnologue.com/insights/how-many-languages/

=)
.) ( ';J\ e\ ot
\-og{@g&'{‘om Y
UL RO
TN S@) 53 g 90,
S g%e o
ARSI N ""}8 o’
el 7= P :
Coe ‘OCEANIAY
= 0 .0® &N &
e © 99 a9
- ©9%’
@V%@a

e
&
@ “.g‘s ®
B
K ® 2
()


about:blank
about:blank
about:blank
about:blank

Where Languages Are Dying

Languages classified as threatened/
endangered in 2022, by region

- North/'y,
Central
America®

£

South Americal .
Oceania

{: -
* Including the Caribbean
** Including the Caucasus

Source: Endangered Languages Project

©@®E statista %a

economic growth and
globalization are
primary drivers of
recent language
speaker declines

https://www.statista.com/chart/26867/endangered-

threatened-languages-by-world-region/



Health



MAP OF RATES OF OBESITY

The Percentage of Obesity

;‘f‘-“'}.\“ https://dojomanagementsoftware.com/2020/0
/" Noinformation <10% 10-20% 20-30% 30-40% 8/07/covid-19-obesity/
1



Obesity rates were lower 7 years ago

Percentage of adults with obesity in 2016.
<14% | 14%-26% M26%-37% M37%-49% M2 49%

—g—

-

Map: Semafor/Jenna Moon = Source: Our World in Data u

Globally, obesity has emerged as a leading cause of death. In data from 2019, obesity was
attributed as a cause for as many as 22% of deaths in some countries.

Obesity rates are expected to rise

Percentage of the adult population projected to be obese by 2035.
<19% | 19%-31% M31%-43% M43%-55% MM>55%

Map: Semafor/Jenna Moon « Source: World Obesity :’

https://www.semafor.com/article/03/03/2023/the-global-obesity-
crisis-explained-in-three-maps



Who eats the most meat?

Meat consumption (kg per person per year)

0-10
B 10-50
I 50-100
Il 100-153

Source: UN Food and Agriculture Organization / Our World in Data B|B|C)

https://www.bbc.com/news/health-47057341



The great food transformation

The EAT-Lancet Commission
defines a reference diet that
meets nutritional requirements,
within planetary boundaries

to minimise damage to Earth'’s
systems.

Red meat

Starchy vegetables

Eags

Poultry

Total dairy

(3 IRERRE

Global adoption of the reference
diet by 2050 will require
worldwide consumption of red
o meat and sugar to reduce by more
 East Asia Pacific than 50%, and consumption of
e nuts, fruits, vegetables, and

Sub-Saharan Africa

B |atin America and Caribbean |egumes to increase by 100%,
B Middle East and Morth Africa : c ]CI
Europe and central Asia accommodating significant

"= North America regional differences and needs.

|

Fish

Vegetables

l

Current intake by region

Fruit

Legumes

Whole grains

Muts

100 https://www.thelancet.com/c
Read the Commission: ommissions/EAT
Intake recommended

in the reference diet www.thelancet.com/commissions/EAT

o




Antibiotics Kill But resistant bacteria
most bacteria survive and multiply

6 4 Dl
Q 6
prodce thw prepared food through

animal products contaminated water or soil contaminated surfaces the environment when animals poop

EXPOSU RE People can get sick with resistant infections from...

contaminated environment

severe illness and
may lead to death

https://stonepierpress.org/goodfoodnews/factory-farms-public-health



Planetary Boundaries



Food groups
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Figure 5: Environmental effects in 2010 and 2050 by food groups on various Earth systems based on
business-as-usual projections for consumption and production
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Environmental Effects per Serving of Food Produced

Foodgroup  —e— Plant-based foods - Fsh - Dairyandeggs  —e— Meat
Ruminant meat (28 g) - B ——— -1 -— - - - : . . - B ——
Pork (28g)H =i - e =L = i - | * i - ——
Chicken 28g){ = -1 11 * : | -
Fish (28 g) o —a——i - - s -{#
Dairy (1cup)o e -1 & = L . i - ' i -1 - i
Egos(legg)q ™ - # u b » { o L 4 e
E Sugar (4 g)-{+ 1= - . .
-1 Oils (14 g) - te1 {u - o -
= Nuts (28 )| # . - - -
R Rioots (1 cup) | # L L = —»
Soybeans (28 gdry) -+ —+ - 14 ~* =L
Legumes (28 g dry){ # E L . ol 1%
Vegetables (1 cup) < m -8 - ——y -+ -*
Fruits (1 cup) < W - - —a—] L de
Cereals (28 gdry) | » ™ - ra oL 4
0 400 BDO 1200 O 2 4 6 O 5001000 1500 0 5 10 15 0 2 4 b
Greenhouse gases Land use Energy use Acidifcation potential Eutrophication potential
(g C0;-eg/serving) (rmfserving) (ki/serving) (g 50;-eg/serving) (g PO -eqfserving) https://www.thel
Enwironmental effect ancet.com/action
/showPdf?pii=S01
Figure 4: Environmental effects per serving of food produced 2‘7"36 28189293
Bars are mean (S0)." Some results are missing for fish due to lack of data for some impact categories (eq, land use stemming from plant-based feeds in aquaculture). 1788-4

This was, however, accounted for in the global food systems modeling framework used in Section 3. C0,=carbon dioxide. Eg=equivalent. PO =phosphate.
50, ~sulphur dioxide.



AVERAGE GLOBAL WATER FOOTPRINT

of farmed animals and their products

@W@\‘WWOQO

¢eee®@e@
10@@g@®
P @@

@ -1000L/kg

CHICKEN: 4,325 L/kg
PIG: 5,988 L/kg
SHEEP: 10,412 L/kg
GOAT: 5,521 L/kg
BEEF: 15,400 L/kg
MILK: 1,020 L/kg
CHEESE: 3,178 L/kg
EGGS: 3,300 L/kg

Ww.google.com/Urt?se ;; ] \%2F aunalytics.org%2Ffundamentals-farmed-
animals%2F&psig=A0W\V 3]PchHwII3hRPTP2KunE&ust 1690663058349000&source=images&cd=
fe&opi=89978449&ve BAQjRxgqFwoTCPCKwe6gsoADFQAAAAAJAAAAABAI



Planetary Boundaries
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Emissions of toxic and long-lived substances such as synthetic
organic pollutants, heavy metal compounds and radioactive
materials represent some of the key human-driven changes to the
planetary environment. These compounds can have potentially
irreversible effects on living organisms and on the physical
environment. At present, we are unable to quantify a single
chemical pollution boundary, although the risk of crossing Earth
system thresholds is considered sufficiently well-defined for it to
be included in the list.

“green water” — the water available to plants - into the boundary
assessment for the first time.

climate change (CO, concentration in the atmosphere < 350 ppm
and/or a maximum change of +1 W/m? in radiative forcing);

ocean acidification (mean surface seawater saturation state with
respect to aragonite > 80% of pre-industrial levels);

stratospheric ozone depletion (less than 5% reduction in total
atmospheric O, from a pre-industrial level of 290 Dobson Units);
biogeochemical flows in the nitrogen (N) cycle (limit industrial and
agricultural fixation of N, to 35 Tg N/yr) and phosphorus (P) cycle
(annual P inflow to oceans not to exceed 10 times the natural
background weathering of P);

global freshwater use (< 4000 km3/yr of consumptive use of runoff
resources);

land system change (< 15% of the ice-free land surface under cropland);
the erosion of biosphere integrity (an annual rate of loss of biological
diversity of < 10 extinctions per million species).

chemical pollution (introduction of novel entities in the environment).
For one process in the planetary boundaries framework, the scientists
have not specified a global boundary quantification:

atmospheric aerosol loading;

https://www.stockholmresilience.org/research/
planetary-boundaries.html
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Animal Suffering



Painful Practices Allowed on Factory Farms without Anesthesia or Pain Relief

E : HOT-IRON : :
TAIL DOCKING DEHORNING BRANDING CASTRATION DEBEAKING

https://awionline.org/content/inhumane-practices-factory-farms



1.00% o

It's hard to imagine slaughtering an animal could ever be
considered “humane.” But in a cruel twist of irony, the
animals we most commonly use for food are exempt from
being protected, whether during farming or at the time of
slaughter. In the U.S,, for instance, chickens and fishes are
exempt from the Humane Methods of Slaughter Act,

which otherwise covers animals like cows, pigs, goats,

and sheep. The vast majority of animals we eat have no

909.00%°

protection from cruel slaughter practices.

® Farmed Animals Covered By The Animal Welfare Act
® Farmed Animals NOT Covered By The Animal Welfare Act
https://www.google.com/url?sa=i&url=https%3A%2F%2Ffaunalytics.org%2Ffundamentals-farmed-

animals%2F&psig=A0OvVaw3jPcKgHwWII3hRPTP2KWquE&ust=1690663058349000&source=images&cd=v
fe&opi=89978449&ved=0CBAQjRxqFwoTCPCKwe6gsoADFQAAAAAJAAAAABAI



Americans are increasingly winging it

Per capita consumption of chicken and beef in the US (Ibs).

Ibs.
105 -
95 —
85 —
79—
65 —
55—
45 —

35 T 1
1970 1980 1990 2000 2010 2020

DATA: Bloomberg, US Department of Agriculture )’) rm" USTlE

NOTE: 2023 numbers are estimated https://thehustle.co/holy-cow-we-re-eating-a-lot-of-chicken/



https://www.google.com/url?sa=i&url=https%3A%2F%2Ffaunalytics.org%2Ffundamentals-farmed- ‘ g
animals%2F&psig=A0OvVaw3jPcKgHwWII3hRPTP2KWquE&ust=1690663058349000&source=images&cd=v
fe&opi=89978449&ved=0CBAQjRxqFWoTCPCKwebgsoADFQAAAAAJAAAAABAI



73,162,794,213

Land Animals Slaughtered In 2020

https://faunalytics.org/fundamentals-farmed-animals/



Number Of Animals Slaughtered
In The United States

Fishes:

I ¢ 50901, 000

I
|
|
|

Turkeys: 243,255,000
Pigs: 118,303,900
Cows: 31,188,800
Ducks: 27,268,000
Sheep: 2,332,600
Goats: 1,135,000

Total Number Of

Animals Slaughtered:

56,238,501,454
-8 s m W '

46,906,004,154

(83.4%)
(15.8%)
(0.4%)
(0.2%)
(0.06%)
(0.05%)
(0.004%])
(0.001%)

https://www.google.com/url?sa=i&url=https%3A%2F%2Ffaunalytics.org%2Ffundamentals-farmed-
animals%2F&psig=A0OvVaw3jPcKgHwWII3hRPTP2KWquE&ust=1690663058349000&source=images&cd=vfe
&0opi=89978449&ved=0CBAQjRxgFwoTCPCKwe6gsoADFQAAAAAJAAAAABAI



	Slide 1: What’s On Your Plate for Dinner?
	Slide 2: Index of Harms Generated from Eating Meat
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11: Food Insecurity and Hunger
	Slide 12: Growing Feed for Livestock
	Slide 13
	Slide 14
	Slide 15: Social and Environmental Challenges of the Green Revolution
	Slide 16: Land Use
	Slide 17
	Slide 18
	Slide 19
	Slide 20: Soil Loss
	Slide 21
	Slide 22: Fertilizer Pollution
	Slide 23
	Slide 24
	Slide 25: Pesticide Use
	Slide 26
	Slide 27
	Slide 28: Climate Change
	Slide 29
	Slide 30
	Slide 31: Loss of Biodiversity
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38: Loss of Cultural Diversity and  Indigenous Peoples
	Slide 39
	Slide 40: 7,168 languages are in use today. 
	Slide 41
	Slide 42: Health
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48: Planetary Boundaries
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53: Animal Suffering
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59

