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Economics of Livestock and Management
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* Microeconomics

* Demand & Supply
Price
Elasticity
Welfare
etc.

Cow
Cattle
Buffalo
Pig
Goat
Sheep

- KU
D A * E T
Poultry e SAER

Hen

Boiler
Duck
Bird

Insects?

Farm and business

Economics of Livestock and Management

* Macroeconomics
* Inflation
* exchange rate
* Employment
* etc.

01123362 @2023

Any animals for use or profit
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0 Food and Agriculture >CH"TWHREE * Using area almost 30% of planet (Steinfeld et al., 2006) %RE e

Or al'lization Of the KASETSART
?P‘é" Un?ted Nations Global livestock production | ., o KASETSARTUNIvERSITY DRIERSIT

systems: Classification, status,
and future trends

* Global asset value at least $1.4 trillion (Thornton, 2010)

_ . " * Livestock sector employs at least 1.3 billion people
Hari Om Pandey® and Deepak Upadhyay
“ICAR -Indian Veterinary Rescarch Insttute, Bareilly, Utar l’ndlj:h. India

(Thornton et al., 2006)

oY
N N\ O [
S j@} 5 @mﬁ
LIVESTOCK PRODUCTION GLOBALLY, Al
ACCOUNTS FOR LIVESTOCK PROVIDE 60[] MlLLlUN

20-247, OF 34/ OF PROTEIN OF THE WORLD'S POOREST
AGRICULTURAL GDP INTAKE AND 187 OF HOUSEHOLDS KEEP

IN DEVELOPED AND DIETARY ENERGY, LIVESTOCK AS AN ESSENTIAL
DEVELOPING COUNTRIES BUT THIS IS NOT EQUITABLY SOURCE OF INCOME
DISTRIBUTED

Sources: Besbes, B., Alary, V. & Baltenweck, I., 2019. Livestock sector investment and policy toolkit (Lsipt], making responsible decisions. FAO. https://www.fao.org/3/ca6335en/CA6335EN.pdf

01123362 @2023 Suwanna Sayruamyat 9



KASETSART

01123362 @2023 Suwanna Sayruamyat




XK
&

The livestock sector ONRE ==

* International agreements

Po li Cy level * Law & Legislation

* Political priorities

* Policy & planning

Rules & regulations

4

* Farmer organisations

IndUStry level * Organisations

® Services and research

institution

Services

‘ institution

* Agricultural credit

® Communities

Farm level + Household

®* |ndividual

01123362 @2023 Suwanna Sayruamyat 1



KEY Business and Activities

[ Getting product > Selling product }
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R&D :: > Production . Sales &
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Feed
Pasture
Vaccine

Machinery

Plant

\l

/

Production

: N

Dairy
Livestock

Poultry

Alt. animal
\_ /

Processing

-

\_

Slaughter

Textile

\

Food processing

/

|
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. Distribution

Procurement

-

o

\

Broker
Wholesaler
Retailer
Grocery
Restaurant /

Export

[ Government ] [

Research

Education

J |

] [ Finance/banking ] [

Insurance

] [ Transportation ]




Supply chain concept Shre KU
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Business

. Collector/Asse
Input providers

mblers . Wholesalers

Restaurants

Physical flows

< Financial flows
< Information flows >

Agribusiness

. . Collector/A
ssemblers
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Chapter 1

The importance and role of
the livestock sector

in economic development




1. Situation of global production and consumption

2. Situation of production and consumption in Thailand

3. Trade of livestock and products
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1. Livestock situation of
global production and
consumption




FAO focusing on...

52

s There are almost
1.5 billion
cattle in the world

P o Tanns D0 | SO TACSTAT 26

1. Cattle

DD
xost
There are more than

1.2 billion

sheep in the world

R rarce Tans J0A8 |Sowce TACSTAT

5. Sheep

01123362 @2023

You?
KENOW

There are almost

24 billion
chickens in the world
at any one time

P o Tanns D0 | SO TACSTAT 26

2. Chickens

YOUe
There are more than

1 billion
goats in the world

R rarce Tans D08 |Sowce TACSTAT

6. Goats

DID
You
There are almost

1 billion

pigs in the world

R v Tans J0AR | SO TACSTAT

3. Pigs

DID
o
There are more than

ducks in the world
at any one time

P o Tans DOME | Sowe TACSTAT

7. Ducks

You?

There are more than

205 million

buffaloes in the world

T

Rebrarce Yo D208 | 0w TACS

4. Buffaloes

DID
YO
IN

’

There are almost

58 million

horses in the world

R v Tans J0AR | SO TACSTAT

8. Horses

Suwanna Sayruamyat

* Water buffalo D/\ I: KU

®* Wild African ONNVERSITY

KASETSART UNIVERSITY UNIVERSITY
buffalo

Livestock commodities included in
the FAQ projections

Commodity groupings

BE'E{, veal Ell'ld bllff&l[} meat

Mutton, lamb and goat meat

P1ig meat

P(}ultr}f meat

Milk and dairy products (whole milk equivalent)

Eggs
Source: Alexandratos (1995)
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Global meat production in 2021 (GARE KU
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Thailand
2021

tonnes

2.93 million t

2.93 million t

ot
2021

Nodata Ot 612,100t 1.91 milliont 3.66 milliont 6.02 million t

pzzza | I

Our World
in Data

Data source: UN Food and Agriculture Organization (FAO) CCBY

01123362 @2023 19



Global meat production, 1961 - 2021 a?\RE KU

KASETSART
KASETSART UNIVERSITY UNIVERSITY

Global meat production, 1961 to 2021 Our World

in Data

350 million t

Oceania
Africa

300 million t

South America

250 million t

North America

200 million t
Europe
2021
150 million t in tonnes
B Oceania 6.47 million t
100 million t B Africa 22.08 million t
B South America  46.63 million t
Asia f
M North America  65.09 million t
50 million t B Europe 59.94 milliont '
M Asia 151.92 million t
0t Total 352.13 million t
1961 1970 1980 1990 2000 2010 2021
Data source: UN Food and Agriculture Organization (FAO) OurWorldInData.org/meat-production | CC BY

01123362 @2023 Suwanna Sayruamyat 20



1 Our World v KU
Meal production, 1961 L0 2021 ws (AE

. . . KASETSART
Meat includes cattle, poultry, sheep/mutton, goat, pigmeat, and wild game. KASETSART UNIVERSITY UNIVERSITY

L— China

80 million t

60 million t

—— United States

40 million t

20 million t
India
Indonesia
J United Kingdom
— ! — Thailand
0 1 sttt : ; 1— . - Sri Lanka
1961 1970 1980 1990 2000 2010 2021
Data source: UN Food and Agricultural Organization (FAO) OurWorldInData.org/meat-production | CC BY
Note: Figures are given in terms of dressed carcass weight, excluding offal and slaughter fats. 21

01123362 @:



Global meat production, 1961 - 2021 ARE KU

KASETSART
KASETSART UNIVERSITY UNIVERSITY

Total meat production, 1961 to 2021 Ada 19
350 million t - / World
or starters, the estimates
Julwsu 2008 For starters, the UN estimat
— A o that global meat consumption is
illi nqaaveInd 1997 . .
300 milighit q 1 projected to rise 14% by 2030,
driven primarily by population
250 million t growth. That growth will occur
unevenly, from a 30% jump in
200 million Africa to a 0.4% in Europe.
the international debt
150 million t crisis 1982 //\_/Asia
- Americas (FAO)
100 million t e
- | e | e eeee—""" Y~Europe
50 million t %’{&
/'____’.,.___/ e e eeee—teAfrica
R —— . — j H
ot¥= ? ? ! e 1 nTha”and https://www.visualcapitalist.com/cp/mapped-
1961 1970 1980 1990 2000 2010 2021 global-livestock-distribution-and-density/
Data source: UN Food and Agriculture Organization (FAO) CCBY

01123362 @2023 Quvvdliliia Odyludlllydl 22
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Meat production by livestock type, World, 1961 to 2021 o g“;,‘:;'d
350 million t :L Wild game
Horse
Camel

Sheep and Goat

300 million t - Beef and Buffalo

250 million t
200 million t —— Pigmeat
2021
in tonnes
150 million t
B Wwild game 2.01 million t
B Horse 730,887.75t
100 million t W Camel 602,644.75 t
—— Pailliy B Sheep and Goat  16.36 million t
50 million t M Beef and Buffalo  76.77 million t
M Pigmeat 120.37 million t
M Poultry 137.98 million t
o 1961 1970 1980 1990 2000 2010 2021 Total 354.82 million t
Data source: Food and Agriculture Organization of the United Nations OurWorldInData.org/meat-production | CC BY

Note: Total meat production includes both commercial and farm slaughter. Data are given in terms of dressed carcass weight, excluding offal
and slaughter fats.

01123362 @2023 Suwanna Sayruamyat 23



Mapped: Global Livestock Distribution and Density, 2010 (TARE KU

This map use the Gridded
Livestock of the World
database from the UN Food
and Agriculture Organization
(FAOJ, which models livestock

densities from 2010 around the

L . \' t l a D . ' I
l eS OC enS l— £ ~ ] o o o
> ® k2 ] $ 8 §
8
Gilbert, M. et al. Global distribution :‘i.n.i'fbr cattle, hlgf!]zlnr{ horses, sheep, goats, pigs, chickens and ducks in 2010. Sci Data 5, 180227 (2018) L“'CSfOCk L)C“Sd}"

@PythonMaps

By Adam Symington
01123362 @2023 Suwanna Sayruamyat

KASETSART

KASETSART UNIVERSITY UNIVERSITY
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Chicken Livestock Density, 2010 (OARE KU
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The UN FAO estimates
that the world produced

e 2

more than 121 million :
tonnes of chicken meat =
in 2021, making it the
world’s most harvested
meat. Chicken eggs are
also estimated to -
account for 93% of the
world’s 86 million

tonnes of poultry eggs.

C h. k D . D ———— |
icken Density

b - & Lo oco
Gilbert, M. et al. Global distribution data for cattle, buffaloes, horses, sheep, goats, pigs, chickens and ducks in 2010. Sci Data 5,180227 (2018). Chicken Density N
@PythonMaps

01123362 @2023 Suwanna Sayruamyat 25
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Pig Livestock Density, 2010

* China
* Germany
* Poland

P
<0
5t

’OU

2

Yo

g
9

Pig Density

Gilbert, M. et al. Global distribution data for cattle, buffaloes, horses, sheep, goats, pigs, chickens and ducks in 2010. Sci Data 5, 180227 (2018) P(g Density

@PythonMaps

01123362 @2023 Suwanna Sayruamyat 26



Cattle Livestock Density, 2010 5'7\[ K_U
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India

“3 Brazil
®* The FAO estimates that

the world produced 746
million tonnes of raw
cattle milk in 2021

alone.

0
2O
00

Cattle Density PR E g

&
&
g
Gilbert, M. et al. Global distribution rl.lt;'._f(‘\r cattle, n'wu_ﬁ;alnr:. horses, sheep, goats, pigs, chickens and ducks in 2010, Sci Data 5, 180227 (2018) Cattle Density

@PythonMaps
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Duck Livestock Density, 2010 (OARE KU
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-

* China

* Vietnham

* Bangladesh
* France

4
M )
o)
el
(4
- i
|
g 5
¥ [

‘o0
%

Duck Density RS e

s &
L 8§ &

2
D0

o,
%00

p
n“o,

Gilbert, M. et al. Global distribution data for cattle, buffaloes, horses, sheep, goats, pigs, chickens and ducks in 2010. Sci Data 5,180227 (2018) Duck Density

@PythonMaps
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Sheep Livestock Density, 2010

* Australia
* New Zealand

* UK

> 5 o S ° & 2
£ & & g R c ¥ & & I~
Y 9 L2 & &
g

Sheep Density

Gilbert, M. et al. Global distribution data for cattle, buffaloes, horses, sheep, goats, pigs, chickens and ducks in 2010. Sci Data 5, 180227 (2018)

Shm'p Density

@PythonMaps
29
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Goat Livestock Density, 2010 57\[ K_U
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China
India
Mongolia
Nigeria

Goat Densif:y S

v 8 & &8 S & £ &
v $H & :CC
S
Gilbert, M. et al. Global distribution data for cattle, buffaloes, horses, sheep, goats, pigs, chickens and ducks in 2010. Sci Data 5,180227 (2018) Goat Density

@PythonMaps
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How many animals get slaughtered every day? OARE

200,000 cows

1.4 million goats

A o,

Y

h 1.7 million sheep
-

&

v

A

3.8 million pigs

11.8 million ducks

202 million chickens

This means that every average minute
140,000 chicken get slaughtered

Hundreds of millions of fish’

CC-BY by Max Roser

Max Roser (2023) - "How many animals get slaughtered every day?". Published
online at OurWorldInData.org. Retrieved from: "https://ourworldindata.org/how-
many-animals-get-slaughtered-every-day’ [Online Resource]

01123362 @2023

KASETSART UNIVERSITY
®* The scale of humanity’s meat consumption is enormous. 360 million tonnes

of meat every year.

Per capita total meat supply per year, 2020

This measures the quantity that is available for consumption at the end of the supply chain. It does not account for
consumer waste, so the quantity that is actually consumed may be lower than this value.

Nodata Okg 19.86 kg 36.95kg 55.54 kg 75.52 kg
| i

Data source: UN Food and Agriculture Organization (FAO) CcCB
Note: The FAO apply a methodological change from the year 2010 onwards.

-<

Suwanna Sayruamyat

KU

KASETSART
UNIVERSITY
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TOP OF THE PECKING ORDER : wseserverars S
Increase in global consumption by type of meat, S
with bone, in million tonnes 5
B sheep and goats %
M cattle and buffaloes 10.5
07 Mpigs 15.8)
- W poultry
" other
250 - 120.9|
200 -
150
W N I O -
100 ~
50
0
1961 1970 1980 1990 2000 2010 2018

01123362 MBAT ATLAS 2021 / OECD, FAO Suwanna Sayruamyat www.arc2020.eu -



All meat used for direct human food, 2020

01123362 @2023

No data Ot 601,000t 1.86 milliont 3.75 milliont 6.18 million t

iz | i )

Data source: UN Food and Agriculture Organization (FAO)
Note: The FAO apply a methodological change from the year 2010 onwards.

Fhre KU

KASETSART
KASETSART UNIVERSITY UNIVERSITY

The quantity that is allocated
for direct consumption as
human food, rather than
allocation to animal feed or

industrial uses.

Our World
in Data

CC BY

Suwanna Sayruamyat
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MULTIPURPOSE COMMODITIES
Major agricultural “flex crops” by production and use, selected, average 2017-19,
in million tonnes und percentage share

@ MEAT ATLAS 2021/ OECD, FAO

<&

wheat

M livestock feed

human food
W fuel (52 236 |
industrial/other

oilseeds (incl. soybean) roots and tubers

industrial and decentralized production

01123362 @2023  MEAT ATLAS 2021 / OECD, FAO Suwanna Sayruamyat 34
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LANDSCAPE, ECONOMY, TRADITION
Meat consumption by country, per capita, 2007
Kilograms per year
lezs than 20
W 20-40
M 40-60 Usa
M 60 - 80 ¢
I 50 - 100
I over 100

Countries with over 30 million people by econamic _,.-I
performance in US dollars and meat consumption LN South K
in kilograms per year, 2017 ."m Lo Mexico e

] I
i 1000 2000 5000 10000 20,000 50,000 WJ0.000
LIS dallisrs

01123362 @ABAT ATLAS 2021 / OECD, FAO Suwanna Sayruamyat www.foodingredientsfirst.com 35



Growth in Gross Domestic Product (GDP) and change in per capita consumption for meat,

1990 to 2040

01123362 @2023

Beef and veal
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Sheep

@ Low-income counties @ Lower midde-income counfries @ Upper middle-income countries @ High-income counties 1@ © © © Projections

0 5

0 15 20 26 30 35 40 4 50 5 &0

GDP ('000 USD¥person)
Pork

25

0

0 5 10 1 20 25 30 3B 40 4 50 5 &0
GDP (000 USDVperson)
Poultry

© Lowincome counties @ Lower middle-income countries @ Upper middle-income countries @ High-income counfries  © © © © Projediions

wﬂmﬂm

0 5

10 15 20 25 30 35 40 4 S0 5 &0

GDP ('000 USDYperson)

25 -

8

jary
o

iy
o

w0

https://www.oecd-
ilibrary.org/sites/f01f6101-
en/index.html?itemId=/content/compone
nt/f01f6101-en 36

Meat consumption (kg rweiperson)

o

0 5 10 1B 20 25 30 35 40 4 5 5 60
GDP ('000 USDVperson)



Total meat waste in supply chains, 2020

01123362 @2023

Nodata Ot 12,000t 34,000t 67,000t 103,000t

7 1 N s

Data source: UN Food and Agriculture Organization (FAO)
Note: The FAO apply a methodological change from the year 2010 onwards.

Suwanna Sayruamyat

Thailand
2020

tonnes

67,000 t

N/
Sane KU

KASETSART
KASETSART UNIVERSITY UNIVERSITY

The quantity that is lost
or wasted in supply
chains through poor
handling, spoiling, lack
of refrigeration and
damage from the field to
retail. It does not include

consumer waste.

67,000t
l/\—’.

ot

I
1961

2020

CC BY

37



Macroeconomic Drivers of Demand for U.S. Meats and Feeds E%j\'-E KU
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Historical and projected average percent change in real Gross Domestic Product by
global region

Average percent change

6
5 m2011-20 m2021-30
4
3
2
‘ . .| J
0
> @ .2 \ > > %
o 6\ & 7L x9
& o ‘;}' o& c} \’s‘\ \e v @ \'z’Q \) \}(’\“ c:_’,<a> o'b 0°
o0 & O o O N X A
. N A R &L S
COO \oQ\ ’C‘o'b v Q/& \0Q Q}
i c9$° S 0‘6\
° O <
N v
Developing Countries Developed Countries Other

Note: Oceania includes Australia and New Zealand.

Source: USDA, Economic Research Service, based on data from USDA Agricultural Projections to 2030,
February 2021.

https://www.ers.usda.gov/amber-

waves/2021/may/feed-and-livestock-

Suwanna Sayruamyat sectors-economic-growth-key-in-baseline-projections/ 38
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2. Situation of production
and consumption in
Thailand
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facebook + Q &

nnnnnnnn . Thai PBS ﬁuuwnmﬂamu * AN
45U -9

ThaiPBS gug@nianadznu w1 ldsaadweniun
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g L lfusvinun stwvmsmmvluvlﬂaswmvli
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v A 1s s1ehAansududi 2 Sr5uany 8-12
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Total meat production, 1961-2020 g KU

— KASETSART UNIVERSITY Eﬁf\FgIQSSﬁ?I
30 19
/" Thailand
Julwsu 2008
25 millon 3nqadugiis 1997
2 million t \'/\/
1.5 million tthe international debt
crisis 1982 /\
1 million t
500,000 t
O t [ T T T T T 1
1961 1970 1980 1990 2000 2010 2021
CC BY

Data source: UN Food and Agriculture Organization (FAO)
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Animals slaughtered to produce all meat, 1961-2021 Q/\ c KU
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Animals slaughtered to produce all meat, 1961 to 2021

Thailand

1.2 billion
1 billion
800 million
600 million
400 million
200 million

0

1961 1970 1980 1990 2000 2010 2021

Data source: UN Food and Agriculture Organization (FAQ) CCBY

01123362 @2023 Suwanna Sayruamyat 42



Total meat supply per capita per year, 1961-2020
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Per capita total meat supply per year, 1961 to 2020 bl

This measures the quantity that is available for consumption at the end of the supply chain. It does not account for
consumer waste, so the quantity that is actually consumed may be lower than this value.

30 kg

25 kg Thailand

20 kg

15 kg

10 kg

5 kg

Okgl T T T T T 1
1961 1970 1980 1990 2000 2010 2020

Data source: UN Food and Agriculture Organization (FAO) CCBY
Note: The FAO apply a methodological change from the year 2010 onwards.
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Meat exports from Thailand in 1961-2020 Q“f\[ KU
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Total meat exports, 1961 to 2020

The quantity that is exported in a given year.

1 million t Irhailand

800,000 t

600,000 t

400,000 t

200,000 t

0t

1961 1970 1980 1990 2000 2010 2020

Data source: UN Food and Agriculture Organization (FAO) CCBY
Note: The FAO apply a methodological change from the year 2010 onwards.
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in Data
This measures the supply that is available after trade. It is calculated as production, plus imports, minus exports. niversiTy  ONWERSITY

Domestic supply of all meat, 1961 to 2020 \[RE KU

2 million t
Thailand

1.5 million t

1 million t

500,000 t

Ot:

1961 1970 1980 1990 2000 2010 2020

Data source: UN Food and Agriculture Organization (FAO) CcCB

Note: The FAO apply a methodological change from the year 2010 onwards.
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All meat used for direct human food, 1961 to 2020 \RE KU

in Data
The quantity that is allocated for direct consumption as human food, rather than allocation to animal feed or industrial wivemsiTY ONVERSITY

uses.

2 million t

Thailand

1.5 million t

1 million t

500,000 t

Ot

1961 1970 1980 1990 2000 2010 2020

Data source: UN Food and Agriculture Organization (FAQ) CcCB
Note: The FAO apply a methodological change from the year 2010 onwards.

<
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Farmers and livestock population in 2022
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3. Trade of livestock and products
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TOP 5 IMPORTERS AND EXPORTERS /\R E KU
International trade in beef, pork and chicken, 2020, 1,000 tonnes =

|
KASETSART
RT UNIVERSITY UNIVERSITY

Hong Kong

Thailand

imports exports
Argentina @ beef ® beef
== ® pork @ pork

@ chicken chicken

@ MEAT ATLAS 2021/ USDA
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EAST, WEST, HOME'S BEST
Production and trade of meat,
million tonnes

120

100 ?

90

80

70

60

50

B beef — production
B pork == trade
¥ chicken

40 -

30 A

20

T 1
2017 2018 2019 2020 2021

2021 Aéaril forecast. Without stock changes. Import/export: mean value
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@ MEAT ATLAS 2021/ USDA

FOR ALL THE PORK IN CHINA

Largest producing countries of major animal products, annual average 2017-19,

in 1,000 tonnes

“EU 27 without United Kingdom

Suwanna Sayruamyat

M cattle

M pigs

M poultry

M sheep

20,400 |

MEAT ATLAS 2021 / OECD, FAO

@ MEAT ATLAS 2021/ OECD, FAO
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TH: Meat imports vs export 57\[ KU
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Total meat imports, 1961 to 2020 Total meat exports, 2001 to 2020
The quantity that is imported in a given year. The quantity that is exported in a given year.
1 million t Thailand
70,000 t
60,000 t 800,000 t
50,000 t
600,000 t
40,000 t
30,000 t fhaiand 400,000 t
20,000 t
200,000t
10,000 t
0 tr t t+ T T T 1 0 t r ' : . .
1961 1970 1980 1990 2000 2010 2020 2001 2005 2010 2015 2020
Data source: UN Food and Agriculture Organization (FAQ) CCBY pata source: UN Food and Agriculture Organization (FAO) CCBY

Note: The FAO apply a methodological change from the year 2010 onwards. Note: The FAO apply a methodological change from the year 2010 onwards.
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Total meat waste in supply chains, 1961 to 2020

The quantity that is lost or wasted in supply chains through poor handling, spoiling, lack of refrigeration and damage
from the field to retail. It does not include consumer waste.

Thailand

60,000 t
50,000 t
40,000 t
30,000t
20,000 t
10,000 t

0t

1961 1970 1980 1990 2000 2010 2020

Data source: UN Food and Agriculture Organization (FAO) CCBY
Note: The FAO apply a methodological change from the year 2010 onwards.
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How China’s African Swine Fever Outbreaks Affected 57\[ KU
Global Pork Markets (Gale, 2023)

Geographic distribution of African swine fever outbreaks, January 2018-June 2020

January-June 2018 July-December 2018 January-June 2020

[ ]<6 []6-10 []11-50 [ 51-100
[ 101-500 [ 501-1,000 Il 1.001-5,000 [l 5.001-10,000

I 10,001-50,000 [§50,001-100,000 [J§100,001-150,000 [>150,000

Source: USDA, Economic Research Service analysis of data from the World Organization for Animal Health (WOAH).
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Supply and demand after China’s African swine fever Q/\ E KU
[ASF) event (Gale, 2023)

KASETSART UNIVERSITY UNIVERSITY

China swine inventory declined sharply in 2019

Price of pork Million head
500 A 475 474 FII’St ASF cases
Demand Supply after disease 470 469

465 466
450
Demand after disease Supply
400
350
300
250
P2
200
P1
150
100
50
0 —

92 ql Quantity of pork 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Note: This is a theoretical supply and demand diagram used for illustrating the impact of ASF on the pork market. P1and q1 ASF = African swine fever.
represent the price and quantity of pork produced and consumed before the disease outbreak. P2 and g2 represent the price and

quantity of pork after the dissase outbresk Source: USDA, Economic Research Service based on data from China’s National Bureau of Statistics.

Source: USDA, Economic Research Service, plotted by authors.
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Change in number of Chinese swine farms, by size (TARE K_U
category, 2012-20 (Gale, 2023)

Change in number of Chinese swine farms, by size category, 2012-20

Farm size: number of swine sold/slaughtered per year

500-4,999 5,000-49,999 50,000 or more
Change in number of farms
2012-13 -2,593,194 10,225 282 15
2013-14 -2,578,453 975 167 24
2014-15 -2,976,843 -2,701 -23 35
2015-16 -3,941,565 -7,689 -202 50
2016-17 -4,821,698 -40,893 -186 96
2017-18* -6,158,363 -27,680 -665 36
2018-19* -8,788,601 -31,671 -855 -70
2019-20 -1,968,891 6,609 1134 181

*Peak outbreaks of African swine fever were reported in China during 2018-19

Source: USDA, Economic Research Service calculations using data from China’s Ministry of Agriculture and Rural Affairs, China
Animal Husbandry and Veterinary Yearbooks.
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Decline and recovery of China’s swine inventory, 2018-21 D/\ = KU
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Million

500 - X
450 - I _12 TOE'E_S_ R 18 months o

400 N 449 million
350 -

300 -
250 -
200 -
150
100
50

0

First ASF cases,
429 million

Low point,
307 million

Q3 Q3 Q3 Q3 Q4

Q4 Q1 ‘ Q2

Q4 Q1 ‘ Q2

Q4 Q1 ‘ Q2

2018 2019 2020 2021

Quarter and year

ASF = African Swine Fever. Q1, Q2, Q3, and Q4 = quarter 1, quarter 2, quarter 3, and quarter 4.

Source: Compiled by USDA, Economic Research Service from China's National Bureau of Statistics quarterly reports.
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China’s quarterly pork output, 2010-22
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18
16
14
12
10

= A =2 e o

Million metric tons

J’—‘—\\

- 4-quarter moving average Quarterly output

s

First ASF cases

2010 2011 2012 2013 2014 2015 2016
Year

2017

2018

2019

2020

2021

2022

ASF = African swine fever.

Note: Moving average = .25 x (Qt-2 + Qt-1+ Qt + Qt+1).

Source: USDA, Economic Research Service compiled from China’s National Bureau of Statistics quarterly macroeconomic data reports.
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China’s pork imports and pork production shortfall 57\[ KU

KASETSART
KASETSART UNIVERSITY UNIVERSITY

Million metric tons

5 4 g M1 144 136 142 138
0.90 '
1 . 0.46 0.43 0.52 0-73 0-75

1.08

Il Imports
Output deviation

Q3 Q3 Q3 Q3 Q4

Q4 Q1 ‘ Q2

Q4 Q1 l Q2

Q4 Q1 ‘ Q2

2018 2019 2020 2021

Quarter and year

Q1,Q2, Q3, and Q4 = quarters 1, 2, 3, and 4.

Note: Pork imports include harmonized system categories defined by the World Trade Organization as constituting “pork and pork
products:” 0203, 020641, 020649, 0210, 1602. The production shortfall was shown in figure 8.

Source: USDA, Economic Research Service analysis of China customs data accessed through the Trade Data Monitor.
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Chinese household per-capita purchases of pork and other Q“f\-,E K_U
animal proteins, 2016-21

KASETSART UNIVERSITY UNIVERSITY

Kilograms
30 -
First ASF cases
25 25.8
== Pork
20 - - 22.8 Fish and
20.3 18.2 shellfish
— Eggs
15 7 e Poultry
- Beef and
10 - mutton
5 -
0 L] ] ] ] || ||
2016 2017 2018 2019 2020 2021

Year
Change in per capita consumption of pork and other animal protein, 2018-21

Poultry Eggs Beef and mutton Fish and shellfish
Kilograms
2018-20 -4.6 3.7 3.1 0.2 2.5
2020-21 76 -0.4 0.4 0.4 0.3

. . . . . 62
O1123362 @2023 Source: USDA, Economic Research Service calculations using data from figure 11.



Growth in China’s hog and pork prices after the first ASF outbreaks E%j\'—E KU

(Gale, 2023

01123362 @2023

1
4
Percent Peak prices
200 -
= Wholesale pork price
150 S H '
- Hog price
Consumer price Prices return to pre-ASF level
100 - ] ,
50 7 First ASF outbreaks ! :
l : : LVV “:.:\_
0 L ' | :
IIIIIIIIIITIIIIIIIIIIIIIIIIIIIII|IIIIIIIII II|I
0 4 16months 77777 14 months =~~~ 7 8 months
2018 2019 2020 2021 2022
Year

ASF = African swine fever.

Note: Each price is indexed to August 2018. The chart shows the cumulative change in price from August 2018 to the current month.
The wholesale pork price is for a carcass with internal organs, feet, and head removed. Consumer price changes were calculated

from monthly consumer pork price indexes.

Source: USDA, Economic Research Service based on monthly averages from weekly livestock and feed market price reports posted
online by China'’s Ministry of Agriculture and Rural Affairs and consumer price index reports posted online by China's National Bu-

reau of Statistics.
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Share of world pork exports to China, by exporting country, 2018-21 D/\ e KU

KASETSART

(Gale, 2023)

Pork exports to China by major exporting countries and regions, 2018-21

Mexico . Exporters 2020 2018-21 total
United Kingdom 1% Other countries ’
4% \“ <1% 1,000 metric tons
Chile European Union 1,280.2 2,156.0 3142.8 2,4741 9,053.2
4%
United States 186.5 BS3t5 955.7 682.0 2,357.6
Canada\\\o
9% Brazil 156.2 250.7 513.2 532.0 1,452.0
Canada 280.6 251.6 601.0 275.5 1,408.7
Brazil Chile 72.4 179 211.7 1774 579.4
9% United Kingdom 81.5 131.5 176.1 147.7 536.7
EU 27 Mexico 2.8 30.4 109.0 63.9 206.0
58% Argentina 0.0 1.0 20.6 16.3 37.9
Switzerland 0.0 01 2.8 3.8 6.8
United States /D .
16% Costa Rica 0.0 0.0 21 0.2 2.3
Russia 0.1 0.2 0.6 0.5 1.4
Australia 0.6 0.3 01 0.3 1.4
Serbia 0.0 0.0 1.2 0.1 1.3
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Pork exports to China by leading exporters, 2018-22 57\[ K_U

Thousand metric tons

1,000 4
900
800 -
700 —
600 —
500 -
400 -
300 —
200
100 —

0

e E U 27

—Canada
Brazil

- |Jnited States

First ASF outbreaks in China

|

q:_
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Peak pork prices in China
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Q1‘ QZ‘ QS‘ Q4

2018

Q1‘ QZ‘ QS‘ Q4

2019

Q1‘ Qz‘ QS‘ Q4 Q1‘ Q2 ‘QS‘ Q4 Q1‘ QZ‘

2020 2021 2022

Quarter and year
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European Union pork exports to

China by type, 2018-21 (Gale, 2023)

Billion dollars
8 -
Carcasses, frozen
[ M Ham, shoulder cuts, frozen
Other cuts, frozen
6 Il Swine offal
5 —
4 -
3 —
2 ]
1 —
0
2018

2019 2020 2021
Year

2018-21

N/
Sane KU
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U.S. pork exports to China by major type,

Note: Swine offal is harmonized system (HS) category 020649; other cuts, frozen is HS 020329; ham, shoulder cuts, frozen is HS

020322; and carcasses, frozen is HS 020321,

Source: USDA, Economic Research Service based on customs data accessed through the Trade Data Monitor.
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Billion dollars
25 -
Carcasses, frozen

B Ham-shoulder cuts, frozen
2.0 — Other cuts, frozen

M Feet

H Other swine offal
1.5 —
1.0 —

I
0.5 —
0.0
2018 2019

2020
Year

2021

Note: Categories are composed of the following harmonized system (HS) categories: carcasses, frozen is HS 020321; ham, shoulder

cuts, frozen is HS 020322; other cuts, frozen is HS 020329; and feet is HS 0206490030. The category “other swine offal” includes
tongues HS 0206490010, hearts HS 0206490020, head meat HS 0206490040, skins HS 0206490050, and other edible frozen offal of

swine HS 0206490090.
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Pork prices in Spain and Germany, and European Union (EU) pork exports to S%RE KU

KASETSART
China, 2018-21 (Gale, 2023]
Euros per kilogram Thousand metric tons
220 1,000
200 _ 900
180 800
160 _ 200
4o | 7/ 600
120
100 500
80 400
80 ] "% EU quarterly pork exports to China 300
40 — == Spain pork price 200
20 - Germany pork price 100
0 0
2018 2019 2020 2021
Year

Note: Average carcass price, class “superior.’

Source: USDA, Economic Research Service based on information from the European Commission, Agriculture and Rural Develop-
ment website and the Trade Data Monitor.
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Digital livestock farming

FARM

e [ e e e
@ Activity Data (Lying, Resting, Steps) ‘ DATA VE RI F I CATION l
O T
-~
é
W O T
g )

MULTI-MODAL SENSOR DATA
Thermal Imaging Data

(Temperature data from eyes, nose, face, body)
Y o R TG
'B; - Rapid,semi-automated

Radio Frequency Identification (RFID) & ||"| |”|| data processing and
|

7 ‘ e
=4 Collar Sensor Data analysis tools ( b
P — = | Jrlt
Non-Invasive Biomarkers Biochemical Data .II"I Gloud Computing
ata

Environment for D
Fusion and Analysis

Policy and development practice Zd INSIGHTS INFO

insights from decision science to
enhance animal welfare ) :
_ Positive o
(& negative deviation)

Predictive Feed intake Model,

Disease Prediction, Real-time GHG emissions

- - Operational Decisions

INTEGRATING ANIMAL Animal Welf
FARMING PRODUCTION Interactive dashboard designed In':‘lliTaatorse e

ith part ti It ! ili i
AND ANIMAL WELFARE g moton
THROUGH SMART and farmers' representing results.
SENSOR BASED BIG DATA Determinants of
ANALYSIS ~— I productivity

patterns

Neethirajan, S., & Kemp, B. (2021). Digital Livestock
Farming. Sensing and Bio-Sensing Research, 32, 100408.
https://doi.org/https://doi.org/10.1016/j.sbsr.2021.100408

Figure 2. Big Data for Animal Farming: The chain of sensors-based big data applications in precision livestock farming.
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Share of protein sources in animal feed (green values) and
proportion of feed use of EU origin (black values) in 2017-18

100% 27% 90%

93%

97%

corodcs éﬂ@l

Source: European Commission, 202071

Livestock recycle biomass/protein that is not directly usable for human
food to produce food of high nutritional quality.

Table 1: Feed and protein of plant origin required to produce 1 kg of protein of
animal food

Ruminants Non-
ruminants
Total feed intake 133 30
Human edible food of plant origin 5.9 15.8
required
Human edible protein of plant origin 0.6 2.0
required

Source: Mottet et al 20175%°

D NRE
KASETSART

KASETSART UNIVERSITY UNIVERSITY

Land use by livestock farming (% of global
agricultural area)

NJKCUINTS
rops for food ‘

299 Permanent
(1)

grasslands
37%

Sown
grasslands

20%
NIKEUIMIU

Source: Peyraud, J., MacLeod, M., 2020. European Commission, Directorate-General for Agriculture and Rural Development, Future of EU livestock : How to contribute to a sustainable agricultural sector? final report

Publications Office, https://data.europa.eu/doi/10.2762/3440

Source: Mottet et al 201769, based on FAO Stat 2016
01123362 @2023
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Improving livestock sustainability

N
JNRE
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Role and place of livestock in poumsey
_.s+**"""Change
balanced circular food production Qz«:\"&@" 5O,
‘O e 0' o
. o . 0? ‘o'b 0/ '0..,7
Within planetary boundaries v.gff‘a;&p\\ %°3‘o.
0’80 “‘
< @ | Public
I ol P &-p & policies, N .
5 - Food %
@ 0, %, o, Q—
S & EX
g < Human ¢:.3
Q o 2 i wellbeing %"-_g‘,
PSS LN s
. Cropping H ; © .
\ " O :
(W ) 4 Livestock 0‘%,8', i .
Health of ecosystems » b
o
Y
k3
o Yy

Source: Peyraud, J., MacLeod, M., 2020. European Commission, Directorate-General for
Agriculture and Rural Development, Future of EU livestock : How to contribute to a
sustainable agricultural sector? final report, Publications Office,

https://data.europa.eu/doi/10.2762/3440

01123362 @2023

...'..93‘[9

Gsnpu%; vis

Suwanna Sayruamyat

Will take more in the chapter of

livestock sustainability. »
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