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Determinants of feed price

Related | Global
feed price politic

Transportation
cost

Natural
disaster

@2023 Suwanna Sayruamyat 3



A 303 > or KU
§SNDIKISANI (JNRE ===

MTART uNNEd Innfuniainginanualn: 1 iluanvinseesdnd
#8191 30032 2L
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(Concentrate feed) i o]
fir8sensisauiu la

High Nutrient, Low Fiber

DI I i
i = Supplement: formula feed requiring
tNBNT9A the additional of grain to form a
psasegl) [ UUUMY (mash feed) complete ratio
. el < | ; i | '
(Animal feed) wuULNG (pellet feed) Dl B A

Ready to Feed —— uuuauiiia(crumble feed) minerals and is used at a very small
amount to mix with feed to provide a
complete ratio
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Grain commodities
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https://www.pig333.com/feed commodity prices/ access on 23.11.2023
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Proteins

o Soybean meal 47... 608"
14 Nov A 22%
3% Soybeans cepea 143.88 ¢;,,
' 9 Nov ¥ 07%
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Soybean supply/demand balance ﬁ?\RE KU
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Global Soybean Supply and Demand 2023/24
(M TONNES]

2023/24 est 2023/24 est Est revision 2022/23 est AYoY  2021/22
latest  previous  MoM

US (m bushels)

Area harvested (m acres) 828 828 00 86.2 34 86.3
Yield (bu/acre) 499 496 03 496 0.3 51.7
Production 4,129.0 41040 25.0 4£,270.0 -141.0 44650
Imports 300 30.0 00 250 50 16.0
Consumption 2,270 24280 -1.0 2,309.0 118.0 2,312.0
Brazi [' 163.00 Exports 1,755.0 1,755.0 00 1,992.0 -237.0 2,152.0
Beginning stocks 268.0 268.0 0.0 2740 -6.0 257.0
Ending Stocks 2450 220.0 250 268.0 -23.0 2740

Global (m tonnes)
Production 400.4 3995 09 37222 282 3604
-UsS 1124 1117 07 116.2 -38 1215
- Brazil 163.0 163.0 0.0 158.0 5.0 130.5
- Argentina 480 480 00 250 230 439
. Demand 3837 3833 04 364.2 195 3640
: China , 120.50 - China 1205 120.0 05 116.5 40 108.4
Agrenti... -EU 166 166 00 159 07 17.0
Beginning stocks 100.3 1019 -16 98.1 23 100.3
Us, 112.00 48.00 Ending stocks 1145 1156 -11 1003 142 981

USDA, ING Research
01123362 @2023 Suwanna Sayruamyat 7



Corn supply/demand balance Are KU
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Global corn production and demand 2023/24

m Supply = Demand

Demand 2023724 est 2023!?# est Estrevision 2022/23 est AYoY 2021/22
latest previous MoM
US (m bushels)

Area harvested (m acres) 871 871 0.0 791 8.0 853
Yield (bu/acre} 1749 173.0 19 1734 15 1767
Production 15,2340 15,064.0 1700 13,7150 1,519.0 15,0740
Imports 250 25.0 0.0 39.0 -14.0 240
Consumption 12,390.0 12,3150 75.0 12,108.0 282.0 12,4830
Exports 2,075.0 2,025.0 50.0 1,661.0 4140 24720
Beginning stocks 1,361.0 1,361.0 0.0 1,377.0 -16.0 1,235.0
Ending stocks 2,156.0 2,111.0 45.0 13610 795.0 1,377.0

Global (m tonnes)
Production 1,2208 12145 6.3 1,157.1 63.7 1,217.3
-Us 3870 3827 43 348 4 386 3829
- Brazil 129.0 129.0 0.0 137.0 -8.0 1160
- Argentina 55.0 55.0 00 340 210 495
China, 304 Demand 1,205.0 1,2002 48 1,168.2 36.8 1,199.9
-EU 80.0 795 05 76.0 40 817
- China 304.0 304.0 0.0 2935.0 5.0 291.0
- Beginning stocks 2992 2981 11 310.3 -111 2930
Argenti... Ending stocks 315.0 3124 26 299.2 15.8 310.3

Brazil, 129 55

USDA, ING Research

https://think.ing.com/articles/wasde-update-bearish-release-weighs-on-grains101123/
01123362 @2023 Suwanna Sayruamyat 8



Wheat supply/demand balance Aare KU
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Global wheat supply and demand 2023/24

= Supply = Demand

2023/24 est 2023/24 est Est revision 2022/23 est AYoY  2021/22
latest  previous  MoM

US (m bushels)

Area harvested (m acres) 373 373 0.0 355 18 371
Yield (bu/acre) 486 486 0.0 465 21 443
Production 1,812.0 1,812.0 0.0 1,650.0 162.0 1,646.0
Imports 1450 1350 100 1220 230 96.0
Consumption 1,155.0 1,159.0 -4.0 1,130.0 250 1,093.0
Exports 700.0 700.0 0.0 759.0 -59.0 796.0
EU ' 134.3 Beginning stocks 582.0 5820 00 698.0 -116.0 845.0
Ending Stocks 6840 670.0 1£0 582.0 102.0 698.0

Global (m tonnes)
Production 782.0 783.4 -14 7895 -7.5 781.0
-Us 493 493 0.0 449 L4 44 8
-EU 1343 1340 03 1342 01 1382
. - Russia 90.0 850 5.0 92.0 -2.0 75.2
China, 153 Demand 792.8 7929 00 7924 05 792.7
- China 153.0 153.0 00 148.0 50 148.0
- N Africa 473 473 0.0 Lo 4 09 470
Beginning stocks 269.6 267.6 2.0 2724 -29 2841
Ending stocks 258.7 258.1 0.6 269.6 -109 272.4

Russia, 90 N Africa, 47.3

USDA, ING Research
01123362 @2023 Suwanna Sayruamyat 9
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REUTE qu World v Business v  Markets v Sustainability v  Legalv  More v

Commodities

China moves closer to commercial
planting of GMO corn, soybeans

Reuters —
el
October 19, 2023 2:34 PM CMT+7 - Updated a month ago

BEIJING, Oct 19 (Reuters) - China has approved 37 genetically modified corn seed varieties and 14 GMO
soybean varieties, taking it close to commercial planting of GMO corn and soybeans.

The varieties approved by the Ministry of Agriculture and Rural Affairs in a notice on Tuesday include corn
varieties owned by Yuan Longping High-tech Agriculture Co, Syngenta and Dabeinong.

China is the world's top buyer of soybeans and corn, importing more than 100 million metric tons of the
grains a year to feed its huge livestock herd.

https://www.reuters.com/article/china-gmos/china-moves-closer-to-

commercial-planting-of-gmo-corn-soybeans-idUSL4N3BP1VF/

01123362 @2023 Suwanna Sayruamyat 10
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Conversion table weights

WHEAT & SOYBEANS

MAIZE & SORGHUM

1 bushel wheat or soybean

Bushels to metric ton

One metric ton =

=60lbs
=27.216kg
=0.0272metrictons

= bu. X 0.027216

36.74371 bu of wheat or soybeans

1 bushel maize or sorghum

Bushels to metric ton

One metric ton =

=56lbs
=25.4012kg
=0.0254metrictons
= bu. X 0.025400

39.3679 bu of maize or sorghum

Wheat: bu./acre x 0.06725 = metric fons / hectare

Maize: bu./acre x 0.06277 = metric tons / hectare

BARLEY OATS
1 bushel barley =48lbs 1 bushel oats =32Ibs
=21.772kg =14.515kg

Bushels to metric ton

One metric ton =

=0.0218metrictons
=bu. X 0.022772

45.9296 bu of barley

Bushels to metric ton

One metric ton =

=0.0145metrictons

=bu. X0.014515

68.8944 bu of oats

Barley: bu./acre x 0.05380 = metric tons / hectare

Oats: bu./acre x 0.03587 = metric tons / hectare

OTHER
1 Kilogram =2.204622 pounds
1 quintal =100 kg
1 metric ton =10 quintals = 1 000 kg

N,
SAre KU

KASETSART
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Feed and Livestock
Sectors, Economic
Growth, Key in
U.S.Baseline
Projections

by Erik Dohlman and Matthew Miller

U.S. meat exports

Billion pounds

Total
L O g >
S S S P

25
e Beo f Pork Poultry
20
15
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5 Nﬂ
0 T T 11— 7T1T 1T 1T 17T T "T "T1T "“"T "T "T 71
O & & K @ 90 a4 H» o
Q Q Q Q Q N N N N
I

Calendar year

Source. USDA, Eceonomic Research Senice, based on data from USDA Agricultural Projections to 2630,

February 2021.

Corn and soybean use for animal feed and for exports are projected to increase

continually through 2030

Billion bushels of U.S. corn production and use
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ww Feed and residual === Ethanol and by-products Exports e Pi

Billion bushels of U.S. soybean production and use
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Note: Shaded areas indicate projections.

Source: USDA, Economic Research Service, based on data from USDA Agricultural Projections t
February 2021.
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(Total Feed Consumption)
U 2566 Uszu1tu 19.99 awudu

m nido (Broiler)  mans (Pig) mTnl (Layer) mWa(Duck) mTn(Cow) mAJI(Shrimp) M Uan (Fis

https://www.thaifeedmill.org/wp-content/uploads/2020/12/A0udaimsoimisdndl -2543-2566.pdf
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(Total Feed Consumption)

U 2566
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Jszuacu 20 awuau

AU1: auiALguanomisdns (2566)

Fadiundnuaoainis

. Jadu
Jahego 4%

9%

71lwa
50%

NINAdHEDJ
28%
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ANANTTE 1 5.R.2565

tszansdnd Bnemnsdnim 14 anilu Mnfawaes d1alng aradnn AU zuas

(A11619) (F12) o%ild SIERTRIANI(3)) %ild | 15N DU(F) %ild | 15 (A1) %ild | 150 n(F1L) %14 1fFunnu(Ew)
1ﬁLﬂ“El 1,836.20 7,574,317 (4.125 nn./F7) 3 227,229.5 30 2,272,295.0 62 4,696,076.4 - - 5 378,715.84
Iriiflanausiiug 18.30 922,320 (50.4 nn./dil) 3 27.660.6] 25 230,580.0| 60 553,302.0] - . - .
TilaiAngu 32.23 605,284 (6.5 nn./F/18 Flav) 3 18,1585 25 151,321.1] 60 363,170.5] - ; . ;
"It ai Lo 50.51 | 2,120,569 (41.98 nnJ@/52 dlani| 5 106,028.4| 25 530,142.2| 55 | 1,166,312.9] - . - .
Trilaiwawalviug 0.427 17,072 (40 nn./AaAl) 3 5122 25 4268.0 60 10,243.2 - - - -
wyI 16.71 4,511,466 (270 nn./Fn) 3 135,344.0 20 02,2831 25 1,127,866.4 20 8902,293.1 20 8902,293.1
Hlﬁl}ﬁuﬁr 0.810 846,300 (930 ﬂﬂ..-’ﬁ“]fﬂ) 5 42,315.0 20 169,260.0 - - 45 380,835.0 10 84,630.0
LﬂﬂLﬂ’a 35.57 208,771 (8.4 nn./A7) 6 17,926.3 20 59,754.2 15 44 815.7 35 104,569.9 - -
faviug 0.30 21,541 (73 nn./daal) 6 12025 30 6,4623| 10 2.154.1| 45 06034 - ;
alai(Wn ) 4.50 246,375 (54.75 nn./@/) 8 19,710.0] 15 36,056.3] - . 40 08,550.0] - .
Taun (60) 758,790 | 1,246,313 (4.5 nn./6/4w) - ; 5 62,3156 15 186,046.0| - ; 10 124,631.3
TaLiayu () 445,369 500,264 (9.35 Nn./@/) - ; 5 25,0132 10 50,026.4| - ; -
T?f] (F1L) 320,000 512,000 20 102,400.0 20 102,400.0 - - - - - -
Uan (A1) 380,000 570,000 10 57,000.0 30 171,000.0 30 171,000.0 - - 15 85,500.0

3] 19,992 592 755,585.9 4,724,061.1 8,372,004.5 1,495,841.5 1,575,770.2

Tz ANIANGHAREMIIERT N wnewe Uuwfsunuannsdanfusazarmeifiesrasiudn

01123362 @2023 Suwanna Sayruamyat 15
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TuUs:tnft 8 aauau

g1nlwa 4,940,000 24.5 13.6% g1lwa 1,834,021 9.1
Jadu 150,000 0.7 ' NNOIHADI 2,753,099 13.6
07‘]{/8: .
gutdu/ninuu 1,290,000 6.4 60% e NINAINNWAaUNI 2,979,707 14.8
Janegno/uanncouriond 1,620,000 8.0 %7@ DDGS 317,818 1.6
50\\9*-
soU 8,000,000 40.0 » 39:’0/ “ 10813 1263016 63
g1ouslag 755,569 3.7
%{
s 2, y L
g 9.1% > du 9 (WUstiu, 30n0u) 2,278,770 11.3
DDGS 3.7% =
6.3%
| 6% SoU 12,000,000

m {uds:inA m cnadszinA
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20 2. nguajuaznduudsdsauzainioiniftuds:ine
Juaanan vavandnlwaua:n0omdalanal
14.77 3. aipswsade-giasu Us:inAddioonstuwWgdAty
15 12.34 12.78 4. mduuinaau
0 85 " 03 .
1 9.21 8.81 Jrionmeluds:inf
7.41 1. ulguresitabounalnaarnluwsonisdnd wu
*  pIsNMSAUNISUENENIa1a 3 : 1 dau
*  mshiAnvahilwannweudu
* JafiumBuindn ninaamdes 2% Uaadu
15% DDGS 9% galwanelanseu WTO Tu

uan/nn.

o

(3]

0 _ A0 20% uanlpoa 73%
Mnootkas) g1olwa dJnaa Uagdd Uutdu 2. Us:AnEmwnisuanwgomisdnin (vavaanols)
W 2561 m 2562 2563 W 2564 m 2565 dununsuangs (Jownd)
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nU1: duiALguanoimsdand (2566)
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Global Animal Feed Prices 2012 - 2022 Aane KU
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uUsD/tonne
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Source: World Bank, Thaifeedmill, Krungsri Research
01123362 @2023 Suwanna Sayruamyat 18



goyantuAINIInguzgaIINnau Aane KU

KASETSART
KASETSART UNIVERSITY UNIVERSITY

) (dwmanewmsinu X %lnaustuoms) — (dntnua X %lnau:tuya
1 - LJ 1 -[a. (0/ ) Y} o .
AduUs=ansnisyoala (Y0) = - _ - ' ' .
(umanomisinu X Ylngutuoms) Uadenlvanemsgosla wu

1. dumwdnd

% indicatior luemis % Inou:luya

Ansgosld (%) = 100 — | 100 X — X 2. Jsurtuomisnau...auuinld
(%) % indicator tuyga % Tnyutuoms

Jds:ansniwnisgoganal

100 - = — !
3. n1sYIansaInuyaJlngu: :uuanodns

20

Qn%'iuua:mstz?ds:fazﬂjaaﬂnzfu:e“)'u
80
70 nisUs:zliulnnanuyou=N1IJINgNIW
&0 —_  a '
1. Js:ztbuoszgomiwan
50 ° 0(;_-[
40 e  Fylaoulu
30 *  ANwaUIEUDYaIWEN
20 I . nIsuNLEe/Bosn
10
. au
l [ I | I - [ | - I — I - I - - 2 - —

n1sdudanan USOUIUﬂE)J:)C’]QOU

H17lma W1788 Pr7uriad yuAUzwag Uaned H1v4 DDGS _=_
. . P 20ANUTU
W Anguis M Tusiu Mdalovery W uds

oW

asodaunrnuntngunuuinKUNUINSIIU

AN : Tﬂsan'l'sﬁnmufﬂuwman'lsﬁ'lmw%’ui’mqﬁuwmLmu‘ii"l'afwmﬁﬂaé’mfﬁmmzamaaﬂssmﬂlwﬂ

01123362 @2023 TFMA Talk "aunU‘m‘IU‘lUF!ﬁn:)'" naUhH 16 aJh‘]ﬂU 2566 Suwanna Sayruamyat 19



NV
Sane KU

KASETSART
KASETSART UNIVERSITY UNIVERSITY

n'mU"S"ﬂmﬁﬂuqmﬂ'flfﬂwu7n7sa“mqﬁ va1slulaimasa

38MuItugnsomIsdnd

51A1(un)/n.n.(10 d.A.2566) 9.13
HUAU 5990 913008
Lnaus
wasoulduselegila-aniln(Mcal/kg) 2.973  3.071
wasa1ulduszlentle-gqns(Mcal /kg) 3.387 2.696
lUsiu-snea 2.88 3.170
Lysine,% 0.12 76.083
Methionine, % 0.04 228.250
Threonine,% 0.11 83.000
Tryptophan,% 0.04 228.250
624.52
Relative Index 177.61

o

(Arshafan)

Au1: auiAuduanamsdns (2566)

14.00
U818 sipq/midae
24717 Tnaus

3.092 4.528
3.511 3.987
7.60 1.842
0.27 21.852
0.12 116.667
0.24 28.333
0.10 140.000
377.21
107.27

TFMA Talk "aununmuledas” asui1 16 A 2566

01123362 @2023

11.50

1IN0 51am,mmsine
Lndus
3.383 3.399
3.395 3.387
8.24 1.396
0.25 46.000
0.18 63.889
0.28 41.071
0.06 191.667
350.81

99.77

Suwanna Sayruamyat

11.50 10.50 (Feed formulation)

® Software: linear

AT gm0 srawae ina /

Tnaus vistad  Tnaus programming
3.023 3.804 2508 4.187 formulation software/App.
3.376 3.406 3.073 3.417 * Principle: least cost
10.92 1.053 11.33 0.027 formulation / Nutrients
0.35 32.857 0.40 26.250 relative to ingredient
0.22 52273  0.20 52.500 prices

0.35 32.897 0.36 29.167
0.14 82.143 0.13 80.769
208.39 197.22

59.27 56.09

20
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Mog1Idnnaulunisuanainisdnd

dsztnnwaJliu

Us=innlusau

Uszinnussio

Usztnnoanisnenu

01123362 @2023

1wa ( Corn )
Janga1d (Rice broken)
s1a:1dua (Rice bran)

Jadu miauuwd (Skimmed milk)
MNtdwrEal (Soybean meal)
wanndndaJ (Soybean seed)
nmnurdudiu (il palm meal)
ninwes (brewer’s grain)

wWaannosuUu (Oyster shell meal)
ns:Qnuu(Bone meal]
indounJ (Salt)

W399
nouuos
nodsd
yay

Suwanna Sayruamyat
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yudid:=ral (Uuldu, Cassava root)
Touuanndolduazunuuanndad

nnwaadhe (Cotton meal)
mnuuddKEal (Soy-milk residue)
nnwaamuansiu (Sunflower seed meall
nnualuan (Rapeseed meal)
nnjuidurselustiuna@ed
tuns:=0iudu (Leucaena leaf mealjg

AUY: NoJomIsdnT (2549)
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Percentage of world production and soybean Map
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Global soybean calendar

Soybean

(countries ranked by descending production 2023)
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Argentina First crop
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( Prodhction (Tore) 5 Provinces with the largest cassava production 5 Provinces with the largest number of
' .
| ° R cassava processors
Provi Production Cassava Pellet, Starch Province Starch  Cassava Pellet, Production
% rovince (Tonnes) Cassava Chip  Factory Factory  Cassava Chip  (Tonnes)
‘\‘ 1. Nakhon Ratchasima 4,908,505 131 31 1. Nakhon Ratchasima 31 131 4,908,505
2. Kamphaeng Phet 2,536,527 141 10 2. Chonburi 1" 15 606,153
3. Kanchanaburi 2,011,705 59 3. Kamphaeng Phet 10 141 2,536,527
4. Chaiyaphum 1,920,715 54 5 4. Kalasin 10 20 1,039,972
5. Ubon Ratchathani 1,818,897 73 5. Rayong 8 6 149,952

C,, ~\ Suwanna Sayruamyat 33



Revenue from Industrial users of Starch, by Market @?\RE &
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Carbon Emissions from Farm to Table

Carbon Emissions From Farm

{}-

Land-use change

Changes to soil carbon and
deforestation for farmland

\\\
w’

\\\“
sag\

,7'
/II

Farming Animal Feed
Methane emissions from cows
and rice. Emissions from fertilisers

and machinery

= iy

Retail

Emissions from energy use in stores
such as refrigeration

Transport

Emissions from the transport of food
nationally and internationally

() greenspark
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Emissions from crop production
and processing into animal feed

(TN

N,

- KU
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to Table

—

Processing
Emissions from energy use in the process
of converting raw material into food
products

N

(822

Packaging
Emissions from the production of packaging
and materials, transport as well as disposal of
materials

UNIVERSITY
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SOYBEANS

Direct Energy s
7%

Seeds &
Pesticides...

A Soil Carbon
44%

N20 Emissions
41%

Soybeans — Breaking down the carbon footprint in soybean
production, soil carbon (44%) and N20 emissions (41%)
cumulatively account for 85 per cent of the total carbon
footprint of soybeans. The remaining 15 per cent of carbon
impact is direct energy, fertilizer manufacturing, and seed
and pesticide manufacturing.
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Carbon footprint (including Land Use Change)
of soybeans at European market

kg CO,-eq / kg product
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070 0.96 0.88

United States

Argentina Brazil France ltaly Russia Ukraine
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Canada: Ontario’s crop carbon footprint (OARE KU
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CORN WHEAT

Direct Energy Direct Energy
7% 4%

A Soil Carbon
26%

A Soil Carbon
23%

Seeds &

Seeds & Pesticides
Pesticides 6%
2%
N20 Emissions N20 Emissions
529% 50%

Wheat — Breaking down the carbon footprint in wheat production, soil
Corn — Breaking down the carbon footprint in corn production, 75 per cent of GHGs emitted are from carbon (26%) and N20 emissions (50%) cumulatively account for 76 per
soil carbon (23%) and N20 emissions (52%). The remaining carbon impact is seen from direct energy cent of the total carbon footprint of wheat. The remaining 24 per cent of
at seven per cent, fertilizer manufacturing resulting in 16 per cent, and seed and pesticide carbon impact is direct energy, fertilizer manufacturing, and seed and
manufacturing with two per cent of the total footprint. pesticide manufacturing.
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Carbon footprint of grain production in China

01123362 @2023

Carbon emission per unit area

20000

(kgce/ha)
b & o
= 8 &8
S = = =

%0
=
=

Zhang, D., Shen, J., Zhang, F. et al. Carbon footprint of grain production in China. Sci Rep 7, 4126 (2017). https://doi.org/10.1038/541598-017-04182-x

16000 1

12000 -

m N fertilizer emission

B Straw burning emission

SOC(N application)

m Machinery emission

M CH, emission
m SOC(Straw return)

(a)

Maize

Wheat

Rice

2.5

w Irrigation emission

B Other emission

SOC(No-till)

Carbon emission per unit yield

(b)
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Global fishmeal situation 57\[ @
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* Aununmsuanomisn:ztaudssd lagtawrnuins:Jaiwudu
* U 2566 Usurcunistgdardulugnannssuoimsdndlan 5.43 awu

- o/ = - = - - =
auU anaJ 4.57% WdJIINSIANINNAUDIKISANIUWIYU 16.34%

* Usingmsnivadley mikiudailaanal

*  mo:trsydnalannnnoy Avawisalunisgoanal

Fishmeal W

. feed
in feeds producti...

in 2021 i

Raw materials for fishmeal production in 2023

omsn:taulssy

Jan:an (Anchovy) Wsau

1Wu nuins:=UaJ UINN3A So0a: 65 50.13%
0
* Jawmauwyd 1nnnisnids:zul Sl
Uan (by catch)
wawaogldnnmsudssy 40%
1)
60 /0 Premium grade 65% Sow and piglet feed for 60%
Grade 1 60% All feed types
Grade 2 55% Fattening feeds

https://issuu.com/aquacultureasiapacific/docs/aq22179_aap_sepoct_22_fa_lr/s/16897246#:~:text=The%

@2023 Suwanna Sayruamyat 20association%20estimated%20the%20following,in%20feeds%20was%20197%2C883.35%20tonnes. 42



Global production and consumption 2019-2024 57\[ KU
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Thai fishmeal situation D/\ E KU
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Feed conversion ratio (FCR) Q/\ E KU
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Feed conversion ratio (FCR) is the conventional measure of livestock production efficiency: the weight of feed intake divided by
weight gained by the animal. Lower FCR values indicate higher efficiency.

Total feed fed (kg)
weight gained (kg)

% protein feed conversion efficiency

=
3.8
gJuin gJa 8.5
19.6

TABLE 1.1 Global Average Feed Conversion Ratios and Efficiencies for Animal Products

Direct Energy

Feed Conversion Percentage Energy Feed Protein Feed for Housing or
Animal Ratio (kg DM Edible (% Conversion Conversion Processing
Product Feed/kg EW) EW of LW)  Efficiency (%) Efficiency (%)  (M]/kg EW) Data Source o . . .
Pouliry 33 70 " p P % energy feed conversion efficiency
et al. (2013), — JELp—
Smil (2013) gJuin gJa
Pork 6.4 55 8.6 8.5 18 Macleod
etal. (2013),
Smil (2013)
Beef 25 40 19 3.8 0.08 Opio et al.
(2013), Smil
o % edible 40
Other 15 55 4.4 6.3 0.09 Opio et al. — L - 55
meat* (2013), Smil gJuin gJa
013) 70
Eggs 23 - 19 25 1.3 Macleod
et al. (2013),
Smil (2013) 0.7
Whole 0.7 - 24 24 0.22 Opio et al. 2 3
milk (2013), Little .
014) FCR 25
“The “other meat” category, which forms 6.6% of all meats produced in 2011, is based on sheep and goat meat (65% by mass of “other meat” = - = 6 ~4
in 2011), but includes other sources of meat, for example, horse, rabbit, and camelids. gJuoy gJan

The feed conversion efficiencies and direct energy for housing are given for reference, and are not used in the analysis.
Source: Alexander, P., Brown, C., Rounsevell, M., Finnigan, |., Arneth, A., 2016. Human appropriation of land for food: the role of diet.
Global Environ. Change 41, 88—98.

o
w

Peter Alexander, ... Mark D.A. Rounsevell, in Proteins: Sustainable Source, 10 20 30 40 50 60 70 80

Processing and Applications, 2019 M Whole milk m Eggs Beef M Pork M Poultry
https://doi.org/10.1016/C2018-0-01205-0
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The economic conversion ratio (ECR) and Feed conversion ratio (FCR) 37\ F KU
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Feed economic efficiency

The economic conversion ratio (ECR, $/kg) provides a measure of

feed economic efficiency by multiplying FCR and feeds cost.

ECR = FCR X feed cost ($/kg)

Economic profit index (EPI) is another model that
can be used to measure the feed economic
efficiency. Measurement of EPI is performed by
calculating the total value of fish produced minus

the total feed costs (Martinez-Llorens et al., 2007):
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Fig. 3. Product output per animal and feed conversion ratio (FCR) for broilers, turkeys,
swine, beef cattle, layers, and dairy cow in the US from 1960 to 2016. Product output per
animal data are from USDA (2017). The FCR shows how efficient the different animals are
in converting the feed to final product. The lower the FCR the higher the efficiency of the
livestock in converting feed to product.

Available via license: CC BY 4.0

EPI = (animal weight X animal price) — (ECR X animal weight increase)
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