The size of. the premium on peanut oil as compared with other
vegetable oils changes with fluctuations in the price of peanut: ol
and/or in the prices of other oils, That is, “the higher the premium
on pearnut oil becomes relative to’ othexr oilg, the less will be the
demand for peanut oil, as a result of ‘substitution of other 01ls.
Inversely, the lower the former, the higher Lhe latter.

According to the price correlatlon coefflclent between edible
vegetable oils as quoted in the part of General Descrlptlon on 0ilw-
seeds and Oils, oils with a strong correlation to peanut oil’ are
soybean ©¢il and rapeseed oil, In terms of uses, these two oils can
generally be substituted for peanut oil ag materials for shorLenlng
and margarine, Though peanut oil 90531b1y maintains a strong position
as a salad oil owing to its unique flavor, other high- quality cils,
e.g., sunflower and cottonseed oils, may take the place of peanut oil
in this area of use.

III. Concluding Remarks

Though the previously mentioned strong correlations between
peanut oil and other oils make it difficult to project the future
demand for peanut oil alone, the following projection may be made
based on the characteristics of peanut oil:

In India and China, which are two wmajor producing countries, it
is projected that production will continue to gradually increase, but
little surplus for export will occur because the surplus of production
will be absorbed into domestic consumption, which per capita remains
low couwpared with developed countries. It may also be considered that
the production of peanut may decrease as a result of the fall in its
domestic market price, if low-cost palm oil is imported ag a substi-
tute for peanut oil as a material for vanaspati {an indispensable food
in India}, as already mentioned, or if such policies as importing
cheap palm oil and exporting the more expensive peanut oil are adopted,
In the latter case, however, the problem is the competitive power of
Indian peanut oil in the international market.

Ls shown in Appéndix Table 5, Brazil, Argentina and Senegal have
a large share in the export of peanut oil and -high export ratios,
though production is low. Argentina in particular exports nearly all
the oil produced. These countries are all developiﬁg countries and
may increase their oil consumption as a result of future economic
development and increases in national -income, but in. Argentina and
Senegal, it does not seem that the increase in domestic oil consump-
tion will cause exports to sharply decrease because these countries
are sparsely populated.
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-In Southeast Asian countries, as represented by Burma and
Indonedia, peanut is widely cultivated as a food. Both Burma and
Indonesia produce more peanut than Brazil or Argentina. If these
countries increase their production, they may emerge as exporters of
nuts or oil. In recent years, these countries have attached impor-
tance to peanut as a crop for agricultural development, especially as
second crop after paddy and in. the development of farn industries
{e.g., o0il extraction), '

On the other hand, from the point of view of importing countries,
the West European countries are overwhelmingly important markets, as
previously stated. Peanut oil, the so-called premium oil, is the
highest-guality edible oil, and maintains that premium position, espe-
cially as a salad oil. In applications such as for shortening and
margarine, however, since other vegetable oils may easily substitute
for peanut oil, peanut oil consumption will fall if the premium on
peanut oil is too high,
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Appendix Table 1 Areas under Cultivation, Yield and Production
of Peamut (quantity of non-shelled nut)

o - T —
Araa under Cultivaticon Yield- Production 1
{1,000 ha) (kg/ha) . . {1,000 tons} ‘
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UG ANDA 283 ze04 230H 233 188 ar3 957 643 191 2114 179+
UPPER YOLTA 149 1708 170f vror 87 68l 45) BRLY] &8 154 1R
LAIRE 3Tt 4+ 40H L1658 1 &5DF 701 5T st st 269 310 3134
landir. e i’ (] ze | . 53F &L 402 524 600 48 28F LeH
LisBABKE - 183 1524 162F a0t (%3} (R3] 367 995 118 1i} Bl
K€ OA%ERICA 150 209 st rss 19t 2408 1818 2493 1468 1931 1220 :
usa 15 154 LSF 1 5F Logo 1000 toge 1000 15 L5 134 £
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appendix Table 1 (cont'd.)

{1}-355

o - i i .
Area under Cultivation Yield Production
{1,000 ha} (k";!/ha) (1,000 tons)
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YIET MAR ) 9! 108! 108H 160! 399 503 800 8 82 [T 85F
1 i .
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*  unofficial figures
P FAO estimates
Source: FAQ, Production Yearbook, 1981



Appendix Table 2 Peanmut Production {quantity of shelled aut)

Peanut Shelled (1): World Production, by Country

{1,000 tonsj

HARVESTial 81/82p B3/Blp 79/80p 8% 77/718 16/17
Benln. .., ...~ hov-dan : b - } S 3 8
Camerocnibl), ... Oct=-Jan 26y 2/ 5% 278 29 46
Egypt.veaensan. Oat-Decil} o 23 19 8 23 20
Equat Africalel HNov-lan 158%  158*  1&Q¢ 160% 156% 1600
Gambla..... vevr  Dotedovi(l) 160 45 80¢ adr 70% a7
tvory Coast.... Dec-Feb M 1ge 264 35 35 34
Hadagascar ..... Feo~Jdiyl2) 5 24 28 W
Malawilblo... .. . May-hugll) 23t 23 16¢ ar 14 28
Mattibdo.oueon. tov-Decll). 25 222 200 15% 29 . 56
Niger {d}i...... HNov=Dec(l) 2" C 2 2 9 15 ?
Higerialbl..... Lot-Decll) 1o 8 V3 14t - 21+ 514
Senegalid)..... Nov-Cegll) 350 136 2713 SEC 314 579
South Africalel May=Jiyil) 43 250 133 718 168 102
SUBA . e i Nov-Gecll) &43¢  5%% 396 © 553 75 517
Togs. vaves vieee hov-Jan e - 2 § | ~
Uganda......... Caz-tan P3¢ 135 150t 1454 146 139
Uaper Yoltalhl, OGey-Ceslll 1+ - 1 1 2 5
Talfdeaciani.n. Feb-Msyild) 215¢  Z15¢ 2740+ 770e 215 224
ZUnBenwe ..\ ..., Ape-diy{2]) goe, S8 gQr Evl E5e §5s
U.S. A ..., Jy-Dectl) 1343 183 L350 1345 § 264 1272
Dominican Rep.. Hay-Decli) 27+ 0 32% 3% 5% 42 34
MaxbCO.sivaes, . Sep-Dectl) e 43 58 17 A3 39
Argentinalg)... Mar-Aar (2} YED 167 231+ Liee 260 4729
Brazillhl,..... Jan—diylizl 2500 233 3600 30 218 r3
Burma... ... vees  ARug-mdan 33Cr 344 259 126 0 N 36
Chinas, PR, 0., Jly=~Dactl) 4508 2520 1775 P644 5482y 1520t
1ndlace,eueens. . S&p~dah PR SIL IR L B v 441 4348 4751 1435
tneanasia,...... Fas~Siytl} 513 476 24 N Y} 46 53
fermel, . ..r.,a. Sap-Gotil} 15 the |3 13 Y- )
Japan. ... veeen Cot=MHow(l} 44 4] 47 &3 48 48
Kor sa,Sovtn. ... Ozt-Dec{l} 20¢ 18 22 22 16 ]
Paxistan....... Sep~-Oaclt) 40 32 35 52 51 43
Talwani.v..van. Moy-Hovit) 60 B2® 60 g4 54 62
Thaltlead....... Aug-hov(t} 95 F5* &se 94 74 104
Turkey...ivr.os Sap-Octii} 57 41 '} BT - & 39
Australla...... - Apreduni2) 32 28 21 43 27 22
Oth countriss 554  55GF 3474 L AL
WoRLD, ... i Ve 12480 10380 a0 12030 11320 YiNab

{5)8ulk of harvastiag tims, [.a. (irst of tha 3pllt yaars In tne cass of (11} and
sscond In the cass of {(2). (9)Commarcial cutyut. {clilhad, Congo snd Central African
Emplrae. (d)"Commaerclalisation ament™, 71 3 of unshelled. {a}Exciudlng output from
non- white arezs {sbout 12 000 7 p.a.) (1375 3 ot vashellsd. (giThe oiflctal <rop
axtimatas of 470 for 1979 sng 20 for 1980 are Intomdiets. (0167 S of unsneiied.
({1Gansral nota: Shalled=70% of unshatiod ,except Sensgatl (718}, U,5.4, (750),

and Brazil (671). .

* Estimate
Source: 0il World Statistics Update, Mar, 1982
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Appendix Table 3 Peanut Export {quantity of shelled nut)

Shelled Basis: Total World Exports

(1,000 tons)

Oct uct <t uet uct Ocr
Sept Sept Sept Sept Sept Sept
B1/62F 80/81 19780 19/19 71418 16717
Belgium~Lux{a) ~ ¢, 7* 0.3 0.1 G.2 0.3
Oenmarkid).... - e . . ' .
Francelal..... 2.0% 1.9 0.9 G.9 1.2 1.0
lralyfa)..... . . . Q.5 . . G,
HeTther fands{a) 20,0t 14,8 11.6 9.1 18.7 12.6
UK. (ado..... R N LA I L 1.9 2.2 5.5 &, 4
Germany, FR (a 4.8 3.6 2.9 2.6 2.8 1.8
EC ciaiaiudiaes 25,7 23.1 17.9 4.3 23,3 5.2
Austrlalbl), ... C.it 0.1 o, . .
Finiand{a).... . . 0.1 . .
Spaintbl...... .1 . 0.2 a.1 0.2 0
Swadenial..... .. 0.1 0.1 0.4 . .
vWest Europe... 23.9 23.4 18,4 14,6 3.6 1.9
Camercenlal.,. 0.7 a.9* 0.5% 2.3" 4.2 i
Egyatlal....c. 12.0F  it.2e 3.6" 5.7 1z.4 11.8
Gampiatal..... 55.0¢ {6.2¢, 33,58 46,1 25.3 4G. 4
Guinea-dlssaulal) 5,0+ 4,7 7.4% 5.0% 7.1+ 15,2¢
Malawl{0)....." 18.0°¢ 10.9° 17.2° B.3 1.8 3.1
Mall{alorious Z.0" 2.5¢% 1.5 1.9¢ H_.O‘ 30, Gt
Mozamblguslal. i35 1. 5% 2.4x 3,80 2.5" 4,20
Higar{al...... - - - % - - .
Seneget{al.... - 1.0* Q.2¢ 4.0 172.2 1¢.8F 122,70
South Atricals) 0.8¢  51.0 25,8 ECL3r 35.9 16,7
Sudanfal)...... AT.0% 53.0¢ A 77.0% 179.9 172.2
WS A{a)a L 760.0% 13504 2401 3761 347.1 265.3
Mexiéolal.....  1.0°  0,8% Lodr o ter 2,854 (LB
Hicaragua..... L7 1,29 0.5 tL.o Gg.8* C.ge
Arzentinalb).. 47.0% &i.6 77.2 £2.% 4.5 12,1
Geazit{bl.o.... 25,00 370 7.2 2.0 t3.5 16,3
Paraquay...... 1.6t 3.5 3.9 1.9 1.8 £.3
Chlns, PR{CY. .. 120,0% 204, 5 51.9% 316.,9¢ Z1.i* 17,5
rong Xongla).. 24.%% - 37.5 9.0 1,2 S 2.0
lngiala)...... 43.0F 53,5 14,8+ 72,5 4.4 533
insorestaial,, 1.2¢ z2.0% f.C* L3 2.3 2.4
Israellal..... .2 5,1% 5.6% g.2% G 8.0¢
wast Mrioyslola® C.4&v . 0.5 c.3 .4 .3 c.1
Singasaralal., 13.5% 24,0 1.2 1.3 3.3 3.2
Thattangdlal... .00 5. 3¢ 2.9 $13.4 HA Y E.er
Turxsylald..... .o 2.1 1.8¢ 1.0 3.1 1.3
Austraita,.... 5,00 6.7 1.4 4.3 1.6 .3
Srher ctrs,...  1L.0¢ 13.00 14,G* ViLGH 12.5* 2L.2%
Total.e...... T RO&.B  749.0 abz.4 bik.z  38B.0
laiinoljedq basis. {blSnetied ang unsnelled, 71e! Zuet

wWlimports info ¥nown

inport

SNipping timg.

* Estimate

Source: Same as Appendix Table 2
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Appendix Table 4  Peanut 0il Production

(Unit 1,000 tons, crude oil)

81/82 80/8L  79/80_78/79 71/78_1976/77

.Beigium-Lux... - - - = .

Deomark..... o - % - e - - -
Feanclueevesss 59 . 28 48 . 3 o H 83
lreland....... - * - - - - -

[ 1-3 L 19 T 16 22% - 20% 33
Nether tands. ., - ® - - - - -
K. PN - & - - - o -
Germany, FR . - - - - . .
EC varavsnsnes 58 39 63 14 92 I
Portugal...... 54 1 6 18 22" 45
Spala..cea.e.s. I 4% G g b* ¥
.Skitzeriand(c) 7+ . 4w -9 152 . 1 Q% S 24r
West Europe... 8 48 37 13 V29 !N
Czechosiovak.. 2% 1% 1 2 2 12
Yugoslavia.... 28 1% ® L LR ] 3
U.5.5.R...uie . i . ® 1% 5% LT
Senegal.,..... 157 rA 159# i 78 165% . 271#
South Africa.. 524 300 32 36 -39 39
Sudan, ..... ‘e 176 - 154 172% LT 132 1350
U.S.A.ovuuss 53 35 87 70 - &5 142
Mexleorinis.us & 54 74 9 - L 6%
Argentinald),. 35* 32+ 5% 125%. 106t 419
Brazile....ous. 770 76% 120% gas 71w 7i%
China,PRte). .. B0 475% 415 327¢ Z64* 298¢#
Indla..eena. 1180 1044# 1208% 1309¥ 1219% 1104
Japan......... , C BN . . .
Taivan........ 12% g% 14¢ 12% 10* V4
Oth countrles, 299* 282+ 200 291 281 298%

Total..... ves. 2622 2303 651 274 2498 270¢

* Estimate

Source: Same as Appendix Table 2
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Appendix Table 5

Peanut 0il Exports

(1,000 tons)

Oct Oct Oct Oct Oct
Sept Sept Sept Sept Sept
N ) BO/BIF  79/80 18/19 17/18 16/77
Belgium-Lux...v.vs 15.6% 22.8 14.9 1.9 15,8
Denmark....oovees 0.1+ 0.1 0.1 0
France.....ovuaas 8.0% 16.5 16.4 16.8 21.4
lreland........ v . X . . .
Il ¥eusevinnanas 3.0% 2.6 . 4.6 2.8 .
Netherlands....... 15.0% 26,7 13.7 6.5 5.3
UKeoonnns P 0.3% 0.3 0.3 0.2 0.6
Germany, FR ... 9. 4% 6.7 5.5 4.0 3.1
FC o iiiinenvnannes 47,3 5.7 55.4 44.2 44,2
SWEAON . v v e . 0.4* 0.8 0.6 0.7 0.3
West Eurcpe..... .. 41,8 76.6 55.9 45.0 44,6
Goambla, .. vesnuars 14.0% 11,.8% 9.0% 14.9% 16,10
Maliseowwaronaaons G.5% 5.6% 5.5% 11.0% 7.04
Higerlc).. ... veas -k - ® 6.0*% - 5.8+
Nigeria{c)........ - 1.0# ~ & 0.2 0.9+
SQnégal.... ....... 25.0%  Q5.7¢ 11§,2% 135.6 199.8r
South Africa...... 19,0® 14,3%  21,2¢% 23.9% 14, 2%
Sudan. ..... e e 27.0* 26,5* 35.0% 39.0% 17.2
USA . ... e 14,0% 9.2 i3.5 45.4 33.0
Argentinaldl}...... 56.0% 100G.9* 100.2 i11.9 124.3
Brazil..... Ceae 89.0% 110.9 T8.4 6C.0 54.5
China,PR{c) ...,y 25.0* 12.7% 21, %% 6.9% 5,5%
- Hong Kong...... e 1.8% 1.6 1.5 Tod 1.2
indialch.......... - ® - % 13.5¢ . F .
viest Malaysia..... 1.4% 1.1 5.3 3.2 1.3
Singapore......... 2.5% 2.6 2.0 2.9 3.7
Thailand.......... 0.1 Lt 0.0 -G 6.8
Totalo.ooivnn... . 3723.5 4106 aRa s 010 527.9

* Bstimate

Source: 01l World
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Appendix Table 6  Peanut 0il Imports

(l;qu'tons)

' -Oct Oct Oet - Oct . Oct
Groundnut ol Sept  Sept Sept Sept Sept
imports: 80/81F "79/80 18/19 13/38 16/717
Belgium-Lux....veo 26.0¢ 40.8  29.3r 26.60  30.5r
Oenmark. ..o ovnas . -0.3% 0 0,5% 0.5 0.6 07
Frante.s.eveennsan 180.0% 231.7 208.0r 200.2 210.2
freland..ovsuieas . 0.2% 0.7 - 0.5 0.3 0.5
Ttaly.isinennrnans 22.0%  39.7 43.8 - 35.2 23.4
Netherfands,...... 18.0% 32.8 18.2 9.8 7.5
UKoooinnn PR 12.0* 16.4 14,2 15.5 15.8r
Germany, FR .v.vs. 26.0% 39,3 40.7 17.4 38.4
EC W ianesvsassnaes 287.6 401.9  355.1  325.6. 327.0
AUSTrid..ssseens . 2.0 2.6 2.2 2.3 2.5
Finland....... .. G2 .2 0.4 0.2 0.1
NOTWBY v unnenaas 0.7# 1.3 1.5 1.9 2.2
SPAIM. v erierees BGRE 0.6 2.4 0.1 0.4
Sweden....... . c.6* 0.9 1.0 0.7 1.0
Switzertond....... . 9.0% . 17.6% 16.5% i5.0¢ 5.8%
Wast Europe....... 300.2 - 425.% 379.2  345.7 340.0
Czechoslovek{c)... C.g¥% 1.0% 1.3% 0.5% 1,1
GDR/E Germanyl(c).. .51 0.4 0.3% 0.2¥ 0.3
Poland. ... ivvuenne 0.3 0.3% Q.7% 0.7% Q.8
Nigeria..... beraen .00 7.0¢% 5.3% G.0% 13,4
South Africa...... 0.7% 0.8* 0.5 0.9 4.2
Canada......ovvues 1or 4.5 6.0 6.5 1.5
U.S AL Lo vas .1 . . . .
Dominican Rep..... 0.1% 0.1# X 2.3 21, 3%
Brazitlc)...ooos. 2.0* - ¥ 0.7 - Co-
Yenezueld, ., .oooa.. 5.0 11,5¥ 44 ,0% 28.0% 100.,0¥
Hong Kong......... 19.0% 26.3 26.0 22.9 21.8
fndialc)evvninne, - F . ¥ - g, 2% 32.8
Japan....... ... car G.t 0.3 0.1 0.1
Wast Malaysia..... 2.0* 2.3 1.6 4.1 1.5
SinGapore......... 2.0% 3.0 1.9 2.4 2.6
Austratia......... 0.3# 0.2 1.8 i,2 2.9
Totaleeeiaewivran, 329.0 482.5 470.0 450.7 550.2

* Estimate

Source: Qil World
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{1~2~4-2] SUNFLOWER

A.  SUNFLOWER SEED PRODUCTION, EXPORTS AND IMPORTS

I, Production

The cultivation of sunflower is classified by use into twe groups:
ornamental flower cultivation and seed-collection cultivation. The
former is economically negligible, while the latter has two applica-
tions: for oll extraction and for food, The sunflower seed used for
the former application is the small-sized seed containing 42-50% oil,
while the latter application uses the large-gized seed containing
25-35% o0il, The vast majority of the sunflower cultivated throughout
the world is used for oil extraction.

sunflower can be cultivated in both the tropical and temperate
zones because it is highly adaptable to natural conditions. While
regular rain throughout the growing period is important, sunflower
also has the ability to resist dryness by drawing water from under the
ground with its extensive root system.

The harvestlﬁg period for sunflower seed is generally from
September to October in the northern hemisphere and frem March to July
in the southern hemisphere (in Italy and Spain, from July to August).

Statistics for area under cultivation and production of sunflower
seed by country (FAQ, Production Yearbook) are shown in Appendix Table
1. According to this Table, sunflower seed is produced in about fifry
countries; the USSR accounts for about one third of the total world
production, followed by the United States with 17%, then by Argentina
and China. These four major producing countries account for about 65%
of the total world production, Since in Romania, Hungary and Bulgaria
the production is also high, the East European bloc accounts for
nearly half of world production. :

From the point of view of trends in production in the 1970s, the
total world production rose by 39% from 9.82 million tons (the anpual
average over the period 1969-1971) to 13.76 million tons in 1981,
whereas the output in the largest producing country, the USSR, dropped
from & million tons to 4.6 million tons. On the other hand, the
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Sced

Table A-1  Harvesting Time for Sunflower
in Main Producing Countries
1. USSR September _
2. USA September to QOctober
3. Argentina March to April
4, Romania august to September'
5. China September to November
6. Turkey August to September
7. Hungary August to September
8. Spain July to hugust
9, Bulgaria rugust to Septenber
10. 8. Africa May to July
t1. France September to October
12. Canada august to October
13. India Qctober to December
14. Bustralia April to May
15. Italy July to August
Source: 0il World

output in the United States increased by 17 times,

million tons,

from 120,000 to 2,1

Trends in sunflower sgeed production since 1966 are shown in
hppendix Tables 2 and 3 on the bases of area under cultivation and
production for the main producing countries, res '
to these Tables, a large increase in the United States occurred in the

~second half of the 1970s, while the production in the USSR has con-
tinued to decline with some fluctuation since 1966.

reéspectively.

" According

In the USSR, both area under cultivation and yleld have fallen,

whereas in the United States, both have risen.

Thoigh production in China has shown a remarkable increase since

the middle of the
the United States.

1970s,

II. Exports and Imports

it is still far less than that of the USSR or

sunflower seed production is used paftiy for subsequent sowing,
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B,

as'a_fqod; and as feed for small birds, 1} but mostly for crushing.
The:seed is mostly crushed in the producing countries, but is also
exported as material for crushing. Amount and value of export of
sunflower seed are shown in the Appendix Table 4.

As shown in this Table, the average total world exports aver the
last three years (1978 to 1980) were 1.79 million tons. Compared with
the average total output in the same period, as shown in Appendix
Table 3, about 13% of production was exported. 2} this figure, however,
represents the ratio of exports to the total world production, and the
proportlon is very different in various countries. For example, aside
from the USSR, of the wmain producing countries, China and Romania
export none or almost none of their production, whereas the United
States exports about 57% of its production, accounting for 77% of the
total worlid exports (All calculations are based on the average ovey
the above three-year period)'(Appendix Table 4).

Acuordlng to Appendlx Table 5, which shows imports and correspond~
ing exports; the main importing countries are concentrated in BEurope,
with the FPederal’ Republlc of Germany the largest importer, and Mexico
the only main importing country outside Europe, In this regard,
almost all of the imports of sunflower seed and oil by Mexico are
pased on a governmental agreement with the United States {see Table 11
in the first part of thisg chapter, General Description on Olilseeds and
Oils}), It is a feature of sunflower seed as an international commod-~
ity that the United States {in exports) and Europe (in imports)
account for the majority of the trade.

SUNFLOWER ©I1, PRODUCTION, EXPORTS AND TMPORTS

sunflower oil extraction is carried out in almost the same manner

as for other oilseeds (see General Description on Oilseceds and 0ils

4.

2). Accordlngly,_mllls which crush soybean and cottonseed perform

1}

2)

The meal 1eft after oil extraction is used as a feedstuff, whereas
the raw seeds are used as feed fFor small birds and pets.

Though- there is a time lag between production and export, it is
assuried that there is no substantial discrepancies: mean production
and exports over this three-year pericd are used here.
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sunflower oil extraction as well, but in sunflower producing areas in
the United States, there are some oil mills exclusively fox sunflowar.

The husks covering.the sunflower seeds are usually removed before
crushing, Some wills crush seed in the husk in order to save time, in
which case the oil is poor in quality. The meal produced in this manner
contains much fiber, which is good for ruminants but too flthUq for

other animals' feed.

sunflower oil is used as a Frying 6il, a salad oil and as a mate-
rial for shortening and margarine, and it has. a unigque £lavor (Low Lino-
leic acid is saild to account for the good tlavox). In the United States
it is also used widely as a frying oil for potato chips. '

Since sunflower oil contains abundant'linolic acid {a polyunsatu—
rated fatty acid) and a-tocophercl (Vitamin I, which has beneficial phy-
siological effects), it is popular as a health food,

Asg previbusly stated, the majority of bunflower 011 is extracted in
suntlower geed producing. countries. Among the countrles which 1mport
seeds for crushing, the Federal Republic of Germany has the largest pro-
duction, South European countries such as France, Spain and Portugal
also crush seeds, both domestlc and imported. :

sunflower oil pxoductlon by country is llqted in Appendix Table
6, 1) and the production and exports by the main producing countries in
1981/82 are shown in Tahle B-1 bhelow,

As shown in the Table, the total world production of sunflower oil
is about 5 million tons and the total exports are about 1,12 million
tons; thus a large proporticn of sunfloWer o0il is consumed in the pro-
ducing countries, It may be said ‘that the USSR and’ China, which are the
major producing countries, consume ail the oil they produce, although
the USSR exports a small amournit of its oil, and imports more than that,
as described later. On the other hand, Argentina, the United States and
the Federal Republic of Germpany export half of their production or more,
and especially in the United States the export ratio is high,

Imports corresponding to the exports mentioned above are shown in
Appendix Table &, and the imports by main importing countries in recent

1) Appendix Table 6 is derived from the U.S, Department of Aquculture‘“
(USDA), Foreigh Agriculture Service (FOP 6-8, May 1982}. Statistics
for area under cultivation and production of sunflower seed shown in
this Table are different from those of FAO's Production Yearbook in’
Appendix Table 1 with regard to time period (Fa0 uses. calendar years
while USDA uses harvesting years), but mostly agree with each other,
Since FAOQ statistics are not available on oil and meal production,
USDA statistics are mainly used for the supply and demand analyses in

- this chapter. -
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years are shown Ln Table B-2 below. The USSR has been the largest
importing country since 1979, before which it was one of the main export-
ing countries (and largest exporting country in the 1976/1977 period}.
This reversal was caused by the decrease in production of sunflower
seeds,

Table B-1 Sunflower Oil Production and Exports
by Main Countries

{1,000 tons)

Production Exports

World total 5,075 1,124
USSR - 1,582 75
"Argentina 573 335
China 319

Romania 297

‘Turkey 228

Germany, FR 226 150
Mexico 210 '
Hungary 207 127
USA- 199 165
Spain 172

Bulgaria 162 25
S. Africa 121

France 115 12
Yyugoslavia 112

Source: EXéerpted from Appendix Table 6

Table B-2 Main Sunflower 0il Importing Countries

{1,000 tons}

USSR 225
France 126
Algeria 100
Venezuela 85
Cuba 75
Worlid total 296

Source: Excerpted from Appendix Table 6
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C. SUNFLOWER QIl, CONSUMPTION AND PRICE

I. Consumption

Sunflower
output, export
consumption in
1982) is shown

oll consumptibn by country, ag estimated from the oil
and import figures, is shown in Appendix Table 6, and
the main consuming countries in recent years (1981/

in comparison with production, in the following Table:

lfable C-1 sunflower Seed Production, 0il Production and
Consumption in Main Countries

{1,000 tons)

T Seed oil oil
production production consunption

World total 14,234 5,075 4,984
USSR 4,600 1,582 1,732
UsA 2,098 165 50
hrgentina 1,750 573 230
China 1,200 319 319
Romania 806 297 202
Turkey 575 228 235
Bulgaria 448 162 137
France 400 115 243
Yugoslavia 320 : 112 115
Spain 298 172 197
§. Africa 290 121 101
Portugal 7 106 111
Algeria - 0 100
Germany, FR 0 226 125
Source: Excerpted from Appendix Table 6

The above Table shows clearly that the greatest portion of sun-
flower ©0il consumption is suppllied by domestic preoduction, and any
deficiency or surplus, i.e,, the difference between production and
consumption, results in exporis or imports.

Consumption by country, as shown in the Table, however, does not
represent the level of consumption in each country., Consumptlon per
capita, which is calculated by dividing consumption by population, is
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an average of approximately 1.1 kg annually in world consumption, but
differs sharply hy countrles,

Bulgaria has the highest per capita consumption {15 kg), followed
by Romania with 9 kg. On the other hand, the main countries with the
lowest consumption are the United States with 0.2 kg and China with
0.24 kg, In the USSR and other East Furopean countries; the per
capita consumption is generally high,

I1., Price

As already mentioned, sunflower seed and oil are consumed mainly
within the producing country, and are distributed as international
commodities in small guantities; the largest supplying country of both
gseeds and oll in the world market is the United States. Since produc-
tion in the United States 1s concentrated in the northwest, Minneapo-
lis, the capital of Minnesota State, is the market center, and spot
and futures transactions in sunflower seed are conducted in the Minne-
apolis Grain Exchange. The price in Duluth, Minnesota, becomes the
standard export price and the standards set up by the Minnesota State
Department of Agriculture become the international standards, since
almost all of the export volume is shipped from that port.

As previously stated in General Description on Ollseeds and Qils,
there are strong correlations between the prices of various oilseeds
and those of oils; since sunfrower o0il has a strong correlation to
soybean oil, rapeseed oil, cottonseed oil and peanut oil, their prices
over the past decade are listed together in Table C-2 below.

As shown in the Table, the price of sunflower oil is lower than
those of peanut and cottonseed oils, and higher than those of soybean
and rapeseed oils.

Recent annual average prices and monthly prices are shown in
rables C-3 and C—4 and in Fig. C-1 in relation to soybean and rapeseed
0ils, which lead the world market prices for vegetable oils and have
the strongest influence on the price of sunflower oil.

The graph shows that the price of sunfiower oil moves with the
prices of soybean and rapeseed oils, but that its rise in the 1978/
1979 period was greater than that of soybean and rapeseed oil prices.
TIn this period, the prices of oils rose on the whole, and the USSR
reduced sunflower oll exports by about 100,000 tons and began to
import it for the first time, which may have raised the price of
sunflower oil higher than that of other oils. In the reactionary
price fall in the following 1979/1980 period, the price of sunflower
0il fell more sharply than other oils, because the United States
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Table C-3 Average Annual Prices of Sunflower, Soybean
and Rapeseed Oils

(US$/MT)

Soybean oil  Sunflower oil  Rapeseed oil

1977/78 578 618 580
(+40) (+38)

1978/79 654 768 628
{4+114) {+140)

1979/80 613 634 582
{+21} _ (+52)

1980/81 540 666 510
{+126) (+156)

(+111) (+124}

average
Note : The sign (+) refers to the premium of sunflower oil.

Source: 0il World

Table (-4  Monthly Average Prices of Sunflower, Soybean
and Rapeseed 0ils

(USS/MT)

Soybean oil sunflower 0il Rapeseed oil

Oct. 1979 671 725 598

Nov. " 670 700 627
Dec. 1980 647 660 625
Jan. " 609 643 590
Feb. u 610 653 595
Mar. H 580 609 560
Apr. " 552 553 540
May " 562 572 535
June " 570 562 545
July » 635 632 593
aAug. " 636 657 589
Sept. n 615 639 590
Average 613 634 582

Source: ©0il World
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Fig. C~1 Prices of Vegetable 0ils
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increased production in response to the high price in the preceding
year,

Though sunflower 0il is always more expensive than soybean and
rapeseed 0ils, sunflower meal is the cheapest of these three kinds of
meal. - There are price correlations between these three Xinds of meal,
but no price correlation is found between sunflower oil and sunflower
meal {In the case of soybean, the price of the meal has an effect on
that of the ¢il. See the preceding part of this chapter on soybeans).
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D.

SITUATION IN MAIN PRODUCING COUNTRIES

I. USSR

as already mentioned, the USSR ranks first in world sunflower
production, accounting for about 32% of the total world production
(1981/1982), although its production has declined since the 1970s.

Sunflower seed production in the USSR declined from an annnal
level of about 6 million tons in the 1960s to 5 million tons in the
19705 (but exceeded 6 million tons in the good harvest peried of 1973/
1974), and to 4 million tons in the 1980s. These decreases paralleled
decreases in area under cultivation and in yield.

The yield, as shown in Appendix Table 1, fell from 1.29 tons/ha
on the average in the 1969-1971 period to 1,08 tons/ha in 1980, &
comparison of the yleld in the USSR with the yield in other main
countries is shown below:

(tons/ha)
USA USSR Argentina China
1969/71 1,10 1.29 0.74 0.87
1981 1.32 1.08 0.98 1.61

This table shows that only the USSR had a decrease in yield,
whereas .other main producing countries registered increases. The low
crop yield is said to be attributable to the varieties., Unlike the
United States (referred to below in Subsection II) where the use of
hybrid-seed raised the yield, the USSR is still using ordinary
varieties,

Recent the USSR's production, exports and imports of main oil-
seeds and oils are shown in Table D-1 below. It can be seen that
despite the decrease in production mentioned above, sunflower still
remains an important source of oil, accounting for about one third of
the total oil output (including animal oil) in the USSR,

As a result of the decrease in the production of sunflower seed,
which is the most important cil material, oil supply and demand in the
USSR has become more stringent in recent years, and imports of soybean
for use as a material, and of soybean oil, palm oil, sunflower olil,
coconut oil, butter and so on have been increasing.
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Table D-t  Production and Trade of Oilseed,
0il and Meal in the USSR

e 11,000 -tons)
S LY [ P ke DR 1V L YRV TR R L AT A VE

UL thﬁ‘-r—\":_—_-f?-!"-——---—’--——-"--" - v s g e =
R Ul ‘ 5,277 5,904] 5.331 1,650 5,000
Cottonseed i 4,511 1,693 a4, Bl 5,300 5,000
Soyhoan 148 540 (R 590 560
Linsoad | sl oawm] e aso| - 250
Castorseed 4 \ 45 43 81 F-‘I
Rapeséed 145 12 20
Total 10,310 10,897
; i BN S
Soybean | 1,500
Peanut 30
Copra i 20
Sosaue i 10
Rapesecd t %
! Linseed i 3]
i Palm core ? 3
Total P14 266} 1,834 1,588
_ 4 R I ._.;[
2 47 13 ] 25 20 20
rotal | 2 17 41, 28 20 20
| Gross suppl 112,024 j12,400) 12,647 D11, 0e6 §12,360 ) 12,468
PPy i |
i preduction T T Ty e T
i Sunflowar oil Voi.ere ) 2,001 1 1,834 1 1,8%2 0 1,630 1,730
I Cottonsevd oil ! £a7 722 §37 1 665 775 735 {
i  Soybean oid L agT 721 15T 218 2211 290
i Linsced oil ; 23 17 [N 14 16 | w !
| Butter Por,se0 ) 1,472 1,469 i 1,350 ! 1,315 1,300 ;
| 1ars i a2 320 us? 826 809 oo |
! tallow/grease i 313 343 345 30 356 359
i Pigh oil I 76 gz ! B2 52 §2 82
{ Other oils ! 62 56 | 19 44 5 53
. Total 15,516 | 8,772) 3,471 [ 5,388 ! 2,201 5,340
Soyhean cil* & 167 2% 50 200, 2049 ¢
Palm oil 46 48 155 163 129 2o ¢
Coconut ¢il - : ¥z 5t iB 9l 80 199
Sunflower o0il o o 11 ] 125 125
Lirnseed oil S04 53 B 99 64 ki)
Butteyr . 62 32 174 24 100 125
Tallow/greass 14 44 69 1900 100 j3H
Lard 2! 4 i3} 10 Sl 12
Total 258 BELE! $26 {3 b qoesd  mse
il exyorty H . . i
Sunflowey oll 211 14 i3 1213 E 131} LOD
Total | 23 ps ! s 123 18] 100 |
Gross sugply 5,653 ] 5,367 ) 5,884 | 6,036 | 5,803] 6,090
011 vroduction - ; I E
Soybean# 1,563 " 999% 1,152 984 897} 1,300
Cottonsced 1,845 | 1,800 1,865 1,742 2,232 2,140
sunflowsr seed 1,342 2,173 1,962 1,967 1,71y 1,849
rish meal 57¢ 495 ! 50 512 515 20
oOther weal 126 113 wi L 115 119 25
Total | 5,055 | 5,600 4,589 1 5,320 ] 5,614 5,923
011 meal icports T
Soybean 4] ] 52 509 1,600 1,500
Cottongead 21 3 4 9 100 4 190
peanut 0 E 8 76 52 100 i 100
Total’ n 3 132 561 1 oy,2001 1,708
1 0il seal cxports I
Fish wmeal 18 21 20 18 20 20
i _Total 19 ] a1} 20 [ s f 2 0
Gross supply 5,057 1SRRI TS, 76T 5L B6T 16, T {"’F,’i.ué‘"
Proportion of irkorts ta i
grass supply (%)
Dilsecdpp ! a3 12.8 1.1 10.5 =).xg B4
oil* 8.1 5.3 12,8 15.1 15.48 16.9
0il meal* 5.8 11.5 3.4 2050 34.4
Grain 4.7 B0 6.7 17,14 18.3 1.6

* Including the production {rom imported seed,

Teh Products

Bouree: LA, Totiign ijtitﬂi‘d]ti!l Lervice, ¥
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As for sunflower oil, the USSR was the largest exporting country
in the world until the middle of the 1970s, but has bhecome cne of the

main importing countries in recent yearg (with much higher imports
than exporkts}.

- This has created a serious problem in the livestock industry in
the USSR, in that the decrease in sunfliower production resulted in a
shortage of oil and a shortage of vil meal for use as a protein feed.

Though the numbers of the major livestock in the USSR {i.e., bheef
cattle, dairy cattle, pigs, sheep and goats) has continued to increase
steadily, the production of such livestock products as beef, milk and
pork has generally fallen since 1978. This may mean that feed sup-
plies have been unfavorable and have resultad in a decrease in produc-
tion, since poor-guality feed can only maintain the curvent number of
cattle.

In thesge c¢ircumstances, the Government of the USSR is urgently
trying to increase the production of soybean and sunflower as oil
crops and for feed under a production plan as follows:

Table D-2  Production Plan of Soybean and Sunflower, USSR

{1,000 tons)

1976/80 1981/85 1986/90
average result plan plan
Soybean 500 1,400 2,200-2, 300
sunflower 5,300 6,700 7,200-7,300

Source: 0il World

In this plan, it seems that the target production level for
soybean is much higher than the present level, but that for sunflower
is npot much higher.

11. The United States

It was mentioned earlier that the United States is second to the
USSR in sunflower seed production, and stands first in world sunflower
seed and oil exports. Production and exports of sunflower seed and
o1l by the United States in the last six years are shown in Appendix
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Table 7, and it can be noted that the pxoductlon jumped to nearly
double, from 1.8 million tons in 1979 to 3.48 nillion tons in 1980,

In the following year, production returned to 1.8 million tons as the
result of an increase in stock (owing to the larye increase in. produc-
tion in the previocus year and to a fall in pxlce), but the normaliza-
tion of stock is resultlng in a further increase. fThis phenomenon
implies that 0.8, sunflowey producers ave strongly responsive to price
changes, and there is a strong possibility of production increases,
determined by price (i.e., position relative to other Crops).

The United States' sunflower production-is concentrated in three
northwestern states: North Dakota, South pakota and Minnesota, which
together account for 98% of national production. In particular, Morth
bakota accounts for 59% of the national production (1980).‘)

Certain features have made North Dakota the most prominent state
in american sunflower production: the low annual rainfall {360 to 510
mm) in this state is tolerable to sunflowers with strong drought resist-
ance; and labor and machines can be effectively used since wheat and
barley, which are crops also with drought resistance, are harvested in
Rugust, while sunflowers are harvested in September and October.

In North Dakota, sunflowers are generally cultivated .in rotation
with wheat and barley instead of in consecutive sunflower cultivation,
because sunflowers absorb more water and nutrients from the seil than
other crops.

he dissemination of hybrid seeds is considered to have brought
about a higher yield of sunflower in the latkter part of the 1970s in
the United States. There are about twenty companies preducing hybrid
seeds, some of which produce seeds not only for local use but also for
California State, Florida State and argentina, Hybrid seeds contri-
bute to increases not only in seed production but also in oil produc-
tion, since they provide a high rate of oil extraction.

Of all the sunflower seed produced in the United States, about
63% is exported and the rest is crushed within the country. BAbout 56%
of the oil extracted is exported and the rest goes for domestic con-
sumption,.2) All meal produced along with the oil goes for domestic use.

Thus, though the United States is the major sunflower producing
country, sunflower oii has a low rate of domestic use because more
than half of the products (seeds and oil) are exported, In the con-
sumption of vegetable oil in the United States, soybean oil occuples

1) USDA, Agriculture Statistics, 1981
2) Bince the export ratio fluctuates yearly, these figures were esti-
mated from the most recent three-year average,
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the largest share in {eneral, despite yearly changes, followed by palm
oil {imported), cotltonsecd oil, coconut oil {imported) and corn olil,
and the share of sunflower oil is almost negligible. Accordingly,
sunflower oil consumption per capita in the United States 1s quite low
compared with that in other sunflower producing countries,

ILI. Other Major Producing Countries

Producing counkries which follow -the USSR and the United States
are Argentina and China, both of which have shown growth in recent
vears (see Appendix Tables 2 and 3}).

Argentina exports part of the seed produced (with large yearly
changes), whereas China crushes all its seeds domestically.

China consunies all of the oil it produces within the country,
whereas Argentina exports almost half of its oil, beiny the largest
exporting country in the world, as already mentioned (see Apendix
Table 4), and alsc the major sunflower seed meal exporting country.

In contrast to the above-mentioned major producing countries,
the Federal Republic of Germany is typical of importing countries.
That is, the Federal Republic of Germany annually imports about
700,000 tons of'sunﬁlower seed to produce about 260,000 tons of sun-
flower oil. About 155,000 tons of the oil produced is exported,
mainly to neighboring countries; and there are some imports of oil
{all figures refer to the most recent three-year average).
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2,  CONCLUDING REMARKS

As shown above, the production and consumption of sunflower seed
and oil in the world have slowly increased in a parallel manner in
recent years, ‘These increases in the world and in each main country are
shown in Appendix Table 7.4} :

In the production of sunflower seed and oil, the USSR and the
United States hold a very large share, and future world supply and
demand may largely depend on trends in these two countries and in
Argentina, where production has recently grown,

aAs for production in the USSR, oil supply and demand problems will
be eased if the previously mentioned government planning, especially for
a large increase in soybean production, is carried out. 1In such a case,
the imports of soybeans and sunflower would decrease, but not to such an
extent as to provide a surplus for sunflower oil exports.

As aiready mentioned, since U.S. sunflower production fluctuates
according to price, there is large potential for .an increase in sun-
flower production, but such potential largely depends on the price rela-
tive to that of other competitive crops {wheat and barley} in main
producing countries, :

From the point of view of demand, sunflower oil has a strong sub-
stitutive relationship with soybean oil and rapeseed oil. There is a
possibility of a shift in demand from low-priced oils to sunflower oil
as a result of an increase in income, unless the premium on sunflower
0il becomes larger because of 1ts flavor or as a result of increased
propensity to consume polyunsaturated fatty acids in consumers who are
sensitive to cholestercl. Thus, it may be considered that sunflower oil
supply and demand will continue to increase slowly in parallel.

1) Appendix Pable 7 ig based mainly on USDAwFAg%étatistics in Appendix
Table 6, complemented by figures in 0il World. Since FAO statistics
{Appendix Table 1} carry figures for oiigégé“broduction but not for
0il production, USDA data were also used for production figures in

order to compare seed and oil production (Appendix Table 7}.
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appendix Table 6 (cont'd.)
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Appendix Table 6 (cont'd.)

{1,000 2
1976711 1917s70 1948/479 12719/ 440 3936{81 INTIFFY
cyoING STOCKS 3/

UHIYCD STATES 0 3 7 73 41 2%
AR %Y 9 = ¥ G R 8
ARGINTINA 21 15 3¢ 27 17 a5
CHlLT L i 5 3 0 ?
FRALCE 11 1T 22 25 ag g
FEp, REP. GERMANY 0 H [ 25 17 5
11aLY o s e S 5 5
%2 THERLANDS 3 2 2 10 1a 5
PIRT G AL 2 L] by " o [
SPalN S a i z 2 2 ?
TURLLY ¢ r R 31 57 50
TUSHSLEVIA 18 2= 3 1h E 13
GARL 4 o e 1 1 3 5
To1 AL 55 ap 116 228 188 151

1/ ALL DATA ARE SHOWN OH 4 MARK

ETING YEAR BASIS. SPLIT YEAR IKILUGES NORTHERN dLHISPHERE CROPS

HARVESTED 10 THE LATZ MONTHS OF THE FIRST YEAR SHOUN COHBINED J1TH SQOUTHERK PEMISPHERE CRDPS

HARYISTED TN THE EARLY HONTHS OF
FOR CLLH COUNTRY HAY BE FOUND TIX
SUNFLOCRICED AND SUHFLOWEISELED
2/ SCRLD EXPCRTIS MILL NCT FQUAL
37 STGIXS DATA BRE MNOT THILUTED

THE FALLOWING YZAR. A LTISTING 2F THE MONTHT INCLUDED IN THE SPLIT 1o
FAP 5-8{  ®REFIRTHCE TASLES Oh 74T FAJOR PROCUCERS AND CONSUMERS Of
PRODUCTS " HAY 1381, B

THACRTS. AS NOT ALL TRASING E2UNTRIES MAVE BUEK IDEHTIFICD.

FOR LL COUNTRIES ANO WHERE INCLUDEIS ART, IW HOST CASES, ESTIKATCS,

WEFRZ teD STZCA ESTINATES 28T SVATLASLEs CHANGEL 4%% [MNCLUDES TN COHSUMPTION.

Source: USDA, Foreign Agricultural Service, Oilseeds and Products
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{1-2-4-3} COTTONSEED

A. INTRODUCTION

Cottonseed is a byproduct of cotton production. In other words,
the cotton plant provides staple cotton as the primary product, and
linter and cottonseed as byproducts, the latter providing cottonseed oil
and meal.

Linters are the short fibers attached to the seeds left after the
removal of staple cotton; the short fiber linters of the first out are
used as materials for mats-and coarse yarns, and cellulose, which is the
principal chemical component of the linters of the second and subsequent
cuts, is used for various kinds of chemicals (e.qg., acetate rayon,
plastics and gunpowder).

Crude oil is obtained from the seed after linter removal by means
of crushing or by solvent extraction. In the former case, 3.5 to 7% of
the oil remains in the meal, and in the latter case, the oil content of
the meal is 1% or less.

Cottonseed oil is used.almoét exclusively for food, and only the
sub-standard goods and goap~stock produced during refining are used in
the non~food industries.

Cottonseed oil is used mainly as cooking oil and salad oil in the
home and in restaurants, and also as a material for processed oil pro-
ducts such as mavgarine, shortening and mayonnaise (mentioned later).

" Phe meal obtained after cottonseed oil extraction is used as pro-
tein feed.

Although cotton cultivation and industry in the world have a long
history, the history of the cottonseed industry is short, beginning when
the cotton gin was invented. Cottonseed treatment, especially the
linters removal method, was developed at the end of the eighteenth cen-
tury, and it was only at the beginning of this century that the cot-
tonseed industry began to develop into a true industry. It developed
first in the United States and then spread gradually to other cotton
cultivating countries. Until the development of the cottonseed oil

[1)-391



industry, cotton mills disposed of the cottonseed produced, which
created an environmental pollution problew. Tn. the 18708, some cotton
cultivating states in the United States regulated the disposal of cot-

tonseed into rivers by state laws.

B, COTTONSEED PRODUCTION AND EXPORTS

Since cottonseed is a byproduct. of cotton, its production roughly
parallels cotton production, Area under cultivation, yleld and produc—
tion of cotton by country are shown in Appendix Tahle 1, 1} and cotton-
seed production is shown in Appendix Table 2.

According to Appendix Table 1, the USSR, the United States and
China are the major cotton producing countries, accounting for the
majority of the world production., As for cotton yield, the USSR has a
particularly high yield (seed cotton, 3.1 tons/ha), which is nearly
twice as bigh as that in the United States and Chlna.z) The yield in
India is 0.5 tons/ha, the lowest.

In cobtonseed production, as in staple cotton production, the USSR,
the United States and China are the three major producing countries,
followed by India, Pakistan and Brazil. Together these_Six couhtries
account for nearly 80% of world cottonseed production. The production
of these six countries is shown as a three-year average (1979-1982) in
Table B-1 below:

1} The unit of cotton in Appendix Table 1 is seed cotton., The unit of

cotton in Appendix Tables of other chapter (i.e., [5] Cotton) is
‘staple cotton or ginned cotton, The sources for staple cotton sta-
tistics is different from those used for seed cotton. .

2) The reason for the high y;eld in the USSR is that since Central Asian
republics {(Uzbek, Turkmen and Kazakh), which are the major stajple
cotton producing areas in the country, have high temperatures and are
dry, cultivation is done with well-equipped irrigation systems which
collect water from rivers and canals. Also, it is said that a sharp
difference in temperature between night and daytime is favorable to
cotton cultivation.
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Table B-1 Cottonseed Production in Main Producing Countries

{1,000 tons)
Other World

USSR USA China India Pakistan Brazil ;
_ countries total
5,271 5,001 4,865 2,623 1,435 1,150 5,848 26,223

(20.1%) (19.2%) (18.6%) (10.0%) (5.5%) {4.4%) (22.2%) {100%)

source: . From Appendix Table 2-(1)

The cottonseed produced is mostly crushed in the producing coun-
tries and is partly exported in the form of seed. World exports in the
form of seed account for 1% or less of the total production.

In addition to being crushed in the producing countries, some seed
is used ‘as feed and as fuel, the quantity of which is estimated at 25%
or less of preduction.

Cottonseed exports by country are listed in Appendix Table 2-(2),
which shows that only the United States and the USSR are exporters among
the main producing countries, and together account for theé largest part
of exports, the rest of which is shared by many other producing coun-
tries with a small amount of exports each. In small producing countries
also, there has been a tendent¢y for the amount crushed domestically to
increase and for cottonseed exports to decrease.

The averayge exports over the past three years by major producing
countries are shown as follows:
. Pable B-2 Cottonseed Exports by Major Producing Countries

(1,000 tons)
Other Worlid

USA Thailand USSR Mali countries total
74 39 36 19 32 200
(37.0%) {(19.5%) (18.0%) (9.5%) (16.0%) (100%)

The largest importing countries are Japan and Mexico, accounting
together for a little more than 70% of the world imports.
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C. COTTONSEED OIL PRODUCTION AND

BXPORTS

Three countries, the USSR, China and the United States, which are
major cottonseed producing countries, are also major cottonseed oil pro-

ducing countries,
seed oll production.

Among these three countries,
production and China exports only
whereas the United States exports

together accounting for the majority of world cotton-

the USSR consumes almost all of its
a winor part of its production,
almost half, being the largest cotton-

seed oll exporting country in the world.

The exporting country second to the United States is Brazil, which
exports about 40% of its production. In addition to these, there are
many exporting countries such as Paraguay, Argentina and Israel, where
the export ratio is generally high, :

The production and exports and imports of cottonseed oil are shown
in Aappendix Tables 2-{3) and 2-(4), respectively, and the oil production,
exports and imports in the main producing countries (averages in 1979-
1981) are shown in Tables C~1, C-2 and C~3 below:

Table C~1 Cottonseed 01l Production and Share of Main Countries
(1,000 tons)
USSR USA China  India Brazil Pakistan  Other  World
countries total
648 599 417 272 150 138 718 3,002
(21.6%) (20.0%) {13.9%) (9.1%) {5.0%) {(4.6%) {100%)

{25.8%)

Table C-2 Cottonseed 0il Exports and Share of Main Countries

{1,000 tons)

UsA Brazil Otheg World
: countriesg total

321 61 44 426
(75.4%) {14.3%} {(10.3%) (100%)
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Table C--3 Cottonseed 01l Imports and Share of Main Countries

L (1,000 tons)
Egypt Venezuela Japan Domini?an Othe? World
L Republic  countries total

180 : 83 : 37 32 94 426
(42.3%) (19.5%) (8.7%) {7.5%) (22%) {100%)

D.  COYTTONSEED OIL CONSUMPTION AND iIMPORYS

Cottonseed oil is used as cooking oil, as salad oil, and in mayon-
naise, margarine and shortening., Wwhen it is used as a material for mar—
garine and shortening, it is cured by hydrogenation to raise the melting
peint. It is also used in canned foods, especially oil-preserved sar-
dines and tuna.

Cottonseed oil consunption by year and country is derived from the
disappearance, which is calculated by using the formula: Beginning
stock + Production + Imports - Exports - Ending stock = Disappearance.

the disappearance estimated by 011 World and by the U.S. Department
of Agriculture (USDA) is shown in Appendix Tables 2-(5) and 3, respec-
tively, the latter showing disappearance in the main countries,

Accordinyg to these estimates, cottonseed and cottonseed oil produc-
ing countries have a high consumption of cottonseed oil., The latest
USLA statistics on the consumpticon of cottonseed oil as an edible oil by
country (1981} show that the USSR, which uses almost all of its produc-
tion within the country, and China have the highest consumption (USSR
690,000 tons, China 590,000 tons), but the United States, which exports
more than half of its production, has a consumption of about 250,000
tons, Consumption as an edible oil is from 100,000 to 200,000 tons in
India, Pakistan and Brazil. It is noted that Egypt, which imports cot-
tonseed ¢il to supplement its domestic production, has a consumption of
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330,000 tons, more than that of the United States. Mexico, which
imports the oil to supplement that from domestic cottonseed crushing,
has a consumption of about 100,000 tons, '

Cottonseed non-producing countries consume little cottonseed oil.
Among cottonseed non-producing countries, Japan is the largest consuming
country, Japan imports both cottonseed for crushing, and cottonseed
oil,

Since trends in Japan's cottonseed oil consumption provide a good
model of the consumption patterns of cottongeed oil, they are described
 below,

In Japan, cotton was cultivated domestically until the end of the
last century, and cottonseed oil has been used since long age. At the
beginning of this century, cotton cultivation in Japan almoest stopped,
and consequently Japan began to depend on cottun imports for material
for cotton spinning, and simultanecusly to import cottonseed tor oil
extraction. Imports gradually increased, and Japan has becowme the
largest importer of cottonseed in the world,

However, in the latter half of the 1960s, and especially in the
1970s, as cottonseed producing countries increased their domestic oil
extraction, Japan has had inereasing difficulty in obtaining materials,
which has led Japan £o turn to various sources of imports. 4The trends
are shown as follows,

Table -1 Japan's Cottonseed Imports by Urigin

— o . (roms)
1976 1977 1878 1979 1980 1981
Thai land ' 3,645 4,733 - 18,852 21,988 42,454 49,892
Philippines 168 690 942 1,120 3,474 6,959
Indonesia 495 2,357 100 670 1,892 5,494
USSR 51.%43 43,482 34,106 25,123 - 8,749 -
USh : - 3,33 14,738 2,138 34,278 2,152
Nicaragua 998 - - - - -
S. Africa 4,720 - - - - -
Ethiopia 2,625 9,429 6,780 - - -
Other African -
countries 30,2?4 30,548 15,238 21,019 - 1,996
Other countries 580 92 366 234 - -
Total 94,988 94,667 91,622 72,292 90,845 66,493

Source: Ministry of Finance, Customs and Tariff Bureau, Government
of Japan
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Table D~2 Japan's Annual Cottonseed 0il Supply

o {tons)
1976 1977 1978 1979 1980 1981
Material treated : 90,322 92,673 92,486 74,359 77,713 73,0M

Cottonseed oil output 18,216 18,123 19,083 14,078 13,433 13,178
cottonseed oil imports 12,745 22,644 31,071 36,599 32,181 42,534
Gross supply 30,961 40,767 50,154 50,677 45,614 55,722

Source: Ministry of Agriculture, Forestry and Fisheries; and
Customs and Tariff Bureau, Government of Japan

~As shown in the above Tables, the difficulty in obhtaining cotton-
seed caused a decrease in domestic crushing and an increase in oil
imports, and the Jdomestic supply has continued to increase on the whole.
This increase is due to the increase in the use of cottonseed oil as a
home cooking oil and as a salad oil, but with regard to its use in pro-
cessed foods such as shortening and margarine, oil consumption has
decreased. This is attributed te changes in the average family's eating
habits, especially the adoption of salad dishes, and to the substitution
of other oils for cottonseed oil in processed foods.

Table D-3  Japan's Cottonseed 0il Sales by Use

{tons)
1977 1978 1979 1980 1981
Canned food 4,496(10) 4,060( 9)  3,922( 8) 4,180( 9)  4,413( 9)
Hargarine & 8,022(20) 11,398(24) 11,737(23)  6,995(14)  6,468(12)
shortening _
Mayonnaise 6,425(16) 7,649(16)  7,916(16)  6,032(12)  5,340(10)

General household
and other uses

Total 41,087(100) 46,753(100) 50,488(100) 48,495(100) 52,348{(100)

22,144(54) 23,646(51) 26,913(53) 31,288{65) 36,127(69)

Note : Figures in parentheses refer to percentages.

Source: . The Association of Japan Cottonseed Industry
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3. COTTONSEED O1h PRICE

Cottonseed 0il, which is one of the so-called premium oils, is the
second most expensive edible oil, almost equal in price to sunflower
oil, following peanut oil. The following Table. shows the annual average
price of cottonseed oil over the past decade,

Table B-1 Annual Average Price of Cottonseed 0Oil

(USS/MT CIF Rotterdam).

1960 235 1970 354
1961, 305 1971 392
1962 266 1972 324
1963 243 1973 500
1964 250 1974 939
1965 278 1975 726
1966 333 1976 593
1967 378 1977 622
1968 305 1978 661
1969 291 1979 798
1980 657

Source: 01l World Digest

It goes without saying that the price is determined fundamentally
by the balance of .supply and demand; and moreover, regarding the supply
of vegetable oils, the fluctuation in the productidn of oilseeds is the
major factor. &s already stated in the section of General Description
on Oilseeds and 0Oils of this chapter, the production of perennial crops
such as palm and coconut palm is more stable in supply than that of
annual crops. Ollseed production from annual crops is generally more
responsive to price than that from perennial crops. 1In other words, a
rise or fall in price encourages or discourages the producers wWith
regard to producticn in the followinq'year.

However, cottonseed and cottonseed oil are somewhat different from
other vegetable oils in price formation due to khelr being byproducts of
staple cotton production, ‘“That is, cottonseed production is strongly
bound to staple cotton price rather than to the prices of cottonseed and
cottonseed oil. This means that cottonseed production has extremely
weak, i1f any, responsiveness to price.
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I*, CONCLUDING REMARKS

As already stated, cottonseed oil, which is a high-quality edible
oil, one of the "premium o0ils", as is peanut oil, holds a strong posi-
tion in its use as a salad oil and cooking oil, as does peanut oil.
Accordingly, it may he considered that its future prospects tfor demand
are the same as those for peanut oil, as considered in the preceding
part of this chapter. A difference, however, is that peanut is used as
a Food as well as for crushing, whereas cottonsesd is used exclusively
for erushing.

From the point of view of production, cottonseed depends on the
production of staple cotton as previously mentioned, and as considered
in other parts of this Study (the chapter on Cotrton), i1f the production
of staple cotton continues to slowly increase in the future, ccttonseed
production will increase at about the same rate. If the supply
increases at such a rate, the share held by cottonseed o0il in the vege-
table oil market would decrease.

as already stated in the section of General Description on Oilseeds
and 0ils, in the case of oil plants in general, production trends are
subject to the governmental policies of the producing country, such as
price support and production control and encouragement, as well as to
economic factors; bubt in the case of cottonseed, the production trends
are subject to similar policies on cotton in the producing country.

The United States adopts such pelicies as production control and
price support for staple cotton, as it does for main grains and for
peanuts, and many producing countries also use price supports or produc-
tion subsidies in some form (see the chapter on Cotton).

If cottonseed production increases along with the production of
cotton, some countries may export cotton but crush the cottonseed and
consume the oil within the country, while some countries may do the
opposite, Thus future cottonseed supply and demand will vary depending
on which area or country increases or decreases production of cotten in
the future.

As mentioned in the section of General Description on Ollseeds and
Oils, though future oil consumption is forecasted to grow greatly in
developing countries, it is not expected that these countries will
import such an expensive oil as cottonseed oil for consumption, except
for such countries as Egypt, where cottonsged oil is deomestically pro-
duced to some extent and where the people have avquired a taste for it
for a long time, If a developing country, however, expands production
of cotton, with a resulting increase in cottonsewvd production, an
increase in the consumption of cottonseed oil would be possible in that
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country. On this point, Thailand, the Philippines and Indonesia are of
interest, These three countries, although their lands are not suitable
for growing cotten plants, plan to increase production of cotton as part
of their agricultural policies.

These three countries aim to achieve For self-sufficiency in raw
cotton by increasing the production of -staple colton, since they depend
almost entirely on imports for cotton, though their spinning industries
have already developed considerably with the advince of industrializa-
tion. As a result of such policies, the production of cottonseed as ' a
byproduct is expanding in these countries, and ccttonseed exports to
Japan from Thailand and the Philippines have recently soared.

In summary, it seems that world production of cottonseed oil will
slowly increase along with the slow increase in the production of
cotton, and regarding consumption, cottonseed oil may be replaced by.
soybean o0il and others in the processed oil sector (margarine and shor-
tening), but it will maintain its position as a cooking oil and salad
0il, allowinyg the increase in production to be al.sorbed in consumption.
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appendix Table 1-(1) {cont'd.)
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Appendix Table 1-(2) {cont'd.)
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Appendix Table 2-{1) Cottonseed Production

(1,000 tons)
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{1,000 tons)

Conttonseed 0il Exports and Imports
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{1,000 tons)

Cottonseed 0Ll Disappearance

Appendix Table 2-~{5)
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Appendix Table 3 Cottonseed Oil, Supply

in Major Countries

and Consumption

(1,000 tons
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Appendix Table 3 {(cont'd.)

{1,000 tons)
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appendix Table 3 {cont'd.)

(1,000 tons)
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f1-2-4-4] CORN OIL

A, INTRODUCTION

As corn oil is obtained from corn germ {a byproduact of the corn
processing industry, from the production of such items as cornstarch),
it'is to be called more precisely as “corn germ oil",

The proportion of oil in corn is 2.5 to 3,0%, a very low guantity,
as shown in Fig. &-1. An increase in dewmand for cornstarch necessarlly
leads to an increase in the production of the material corn germ, lead-
ing to an increase in corn oil production.

Fig. A-1 Components of Corn

Corn starch 606% .

Gluten_meali 5% 2

Corn gluten feed 15% 5

I -

A

bry germ (Corn oil 2.3 - 3.6%}

0i1 extraction is carried out in or near cornstarch mills, since
corn germ deteriorates in quality (e.g. by oxidation) if it is left
unused for a long time. Accordingly, there ig little marketing of corn
germ for use in oil extraction.

Features of corn oil are that it contains a relatively high propor-

tion of nonsaponifiable matter and a very high proportion of unsaturated
fatty acids, as do other germ oils. Unsaturated fatty acids account for

[11~414



§0% or more of the total. Of the unsaturated fatty acid content, 50 to
60% 18 lincleic acid and. the rest is oleic¢ acid with no linolenic acid;
thus, corn oil may be said to be an oleic-lincleic type oil. Tt is
known that polyunsaturated fatty acids such as linoleic acid are effica-
c¢ious in inhibiting the rise of cholesterol, bul it has been said
recently that the phytostercls in nonsaponifiable material also have an
important function. Corn oll also contains 0.1% of tocopherols, or
vitamin E,; of which 80 to 90% is -type, which is highly anti-oxidative.
This is why. it keeps for a relatively long period and has good thermal
stability, although it contains much unsaturated fatty acid,

Thus the. image of corn oil as a health foed is very familiar to
consumers, and corn oll now holds a stable position as one of the pre-
mium olls throughout the world, with its bright yellow color, distinc-
tive flavor and taste, Especially in the United States, which is the
largest producing and consuming country, there is a deep-rooted demand
for corn 0il as an expensive edible oil,.

Corn o0il is used mainly as a food, as a high-quality salad oil, in
margarine, in shortening, in mayonnaise and as a frying oil; in addi-
tion, a small amount is used in medicines,

B. PRODUGCTION

Phe fact that it is the byproducts which are used as materials for
extraction, as is also true- for rice meal oil and cottonseed oil, limits
the number of corn cil producing countries. The following pages
describe production on the basis of U.$. and Japanese data {Appendix
Table 1), and production during the 1972-1977 pericd based on the FAO
Food Balance Sheet,

According to USDA data, the world production of corn oil nearly
doubled from 277,000 tons in 1969/70 to 525,000 tons in 1981/82. During
this perioed, the annual average rate of increase was 5.5%, showing steady
growth, although production fell in 1974/75 and socared in 1975/76. The
decrease in 1974/75 is attributed to the decrease in production in the
United States {by 30,000 tons from the previcus year), due to a severe
drought which caused a sharp decrease in corn production in that country.
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The share of corn oil in world edible. vegetable oil produgtion
(USDA data) showed a decreasing trend, from 1.13% in the First half of
the 1970s to 0.98% in 1975, but singe 1976, it has renained at around
1.3%, and this level of production is expected to continue in the future,
Fundamentally; however, production may depend on’ trends in the produc-
tion of corn and cornstalch in the Un1ted btateb.- : :

Awong the producing countries, the United States produces hy far
the most . corn-oil, According to USDA data, this country has held a
share of 71 to 78% of world production for thirteen years.. ‘'lhis is
because the United States is the top corn producing country in the
world, and cornstarch production is high, The uses of corn, except as a
feed, in this country are as listed below, and around 70% goes to wetl

milling (cornstarch production).

Table B-1 Uses of Corn in the United States
- excluding feed

(1,000 tonS)__

1974/75 1975/76  1976/77  1977/78

Wet milling 8,000 8,712 9,195 9,652
Alcohol 1,651 1,803 1,880 2,007
Grits, flake 864 889 B8Y 8849
Others 787 838 864 889

Total 11,303 12,243 12,827 13,437

Source: USDA

The share held by the United States of world corn oil production
fell from around 77% in the early 1970s to around 72% in recent YeAars.
This indicates an expansion of producticon in other countries.

According to FAQ data, the country following the United States in
output is South Africa, which produced 50,000 tons in the 1972-1974
period {three-year average} and 100,000 tons in the 1975-1977 period
{same). South Africa is also one of the main corn producing and expori-
ing countries and has had a cornstarch industry since relatxvely early
days. :

Japan's corn production is relatively high, and according to MAFF

data, was in the range of 25,000 to 30,000 tons without any major
increase until 1975, but as a result of the substantial increase in
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cornstarch production after 1976, corn oil production expanded remark-
ably in the second half of the 1970s, and reached 71,000 tons in 1981.
The increase in covnstarch production after 1976 was due to the
increaded demand for starch for saccharification in the production of
sugars such as glucose and isomerized sugar, and at present 70% or more
of the demand for starch {including saccharified starch) is met by corn-
starch. The uses of corn in Japan, except as feed, are shown below.
Around 75% is supplied to the cornstarch industry,

Table B-2 Corn Germ for Crushing and Corn 0il Production in Japan

{1,000 tons}

Corn oil

“Corn germ for Ratio to

crushing production previous year

1970 53 25

197 49 23 92%

1972 56 24 104

1973 60 29 121

1974 62 30 103

1975 60 31 103

1976 76 41 132

1977 100 48 M7

1978 113 54 113

1979 128 61 113

1980 140 66 108

1981 146 71 108

Source: Ministry of Agriculture, Forastry and
Figheries, Government of Japan

Table B-3 Uses of Corn in Japan other than Feed

{1,000 tons)

1974 1975 1976 1977 1978 1979

Corngstarch 1,233 1,030 1,238 1,420 1,408 743
Alcohol 42 90 104 112 110 55
Grits, Flake 239 244 234 248 147
Others 104 86 56 27 33 19
Total 1,635 1,446 1,642 1,793 1,800 963

Source: Same

ag Table B-2

{
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Other producing countries are the Federal Republic of Germany,
Belgium, Luxemburg, France, the Netherlands, Italy and the United
Kingdom in Western Europe, -Yugoslavia and Créchoslovakia in Eastern.
Furope, and in South Amerlca, venezuéla, a country whose produotxon
exceeded 10,000 tons in the 1975-1977 perlod {three-year average; FAO
datal. :

C. CONSUMPTION

The greatest portion of corn oil consumption is as-a food. Corn
0il is established as one of the premium oils and is traded at high pri-
ces in developed countries, According to FAD's Food Balance Sheet,
however, the food to non-food ratio of world corn oll consumption, which
was 89 to 11 in the 1972-1974 period, and 82 to 18 in the 1975-1977
period, shows a tendency for non-food consumption to be slightly on the
increase,

Table C-1 Consumption by Country

_ {1,000 M)
1972-74 1975-77
J-year average 3-year average
usa 213 _ 242
S. Africa | 46 95 -
Japan 28 36
Garmany, FR 23 27
Belgilum 17 ' 24
Canada . 14 : 21
Italy . 16 : 16

Source: FAO, Food Balance Sheet
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Corn oil consumption by country most closely follows production in
the cage of the United States, which has maintained a production of
240,000 to 300,000 tons since the middle of the 1970s. It is only since
the mid-1970s that corn oil consumption grew in this country, having
leveled off at around 190,000 to 200,000 tons in the 1960s and the firs
half of the 1970s. The greatest proportion is used as food. Direct use
as & food is the largest, occupying 49 to 69% of corn oil consumption in
the past decadeé. Consumptlon of the oil as a material for margarine is
also establlshed, at around 100,000 tons over the past five years. The
share held by corn oil among the oils used for margarine was 10 to 12%
from 1970- 1980; and consumption in this area has increased at an average
annual rate of" 1.8%. .In addition, corn oil is used as a material for
shortening, but this use has been decreasing since the peak of 6,000
tons at the end of the 1%60s. Consumption of corn oil in the non-food
sector leveled off at a little less than 20,000 tons in the 1970s.

According to FAO data, South Africa, the consuming country second
only to the United States, doubled its corn oil consumption from 46,000
tons in the 1972-1974 period (three-year average) to 95,000 tons in the
19765-1977 periced (same). Although the ratio of non-food to food uses of
corn oil was 91 to 9 in 1972/74 and 78 to 22 in 1975/77 {three-year
averagesg; FAO data), the recent trend in consumption is said to be cen-
tered on the food sector.

Japan's corn oil chsumption has expanded since 1976 as a result of
the expansion in oil production accompanying an increase in the produc-
tion of corn ‘germ, and reached 65,000 tons in 1981. Consumption stood
at 27,000 tons in 1975, before which it was much less, and doubled in
the second half of the 1970s: Corn oil in Japan had been regarded as
low-class o0il, equal to or lower than soybean oil until the first half
of the 19703, and had been principally used as an extender to increase
the volume of food oil. For some bime before that, corn germ had been
used as feed without extracting oil.

The growth of consumption in the second half of the 1970s was due
to the increase in corn oil preduction resulting from expansion in the
corngtarch industry. Another factor is that linoleic acid was favorably
evaluated and sellers promoted the image of corn oil as a health food.

A little less than 70% of corn oil is consumed as edible oil, not mixed
- with other oils, and about 30% is used as a material for margarine and
shortening.
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.

TRADE AND PRICE

I. Trade

It is only since 1980 that FAO Trade Yearbook have coverei corn
0il, because the absolute volume of its trade is very small, though
the proportion of trade to production is relatively high. According
to the statistics, krade in corn oil has shown a gradual increase from
150,000 to 220,000 tons over the past three years.

On the basis of FAO data and USDA's, the main countries' exports
and imports of corn oil are described helow,

The United States is the largest exportlng country; its exports
have vapidly increased in the past three years, with its share of
world exports increasing from 25.2% in 1978 to 31.5% in 1980 (FAO
data). According to USDA data, exports in the 1980-1981 period were
82,100 tons, 206% times the level of exports in 1977~1978, at 39,900
tonig., The growth of exports since the second half of the 1970s is

remarkable,

According to the U.S, Department of Commerce's data, the coun-
tries of destination of Unlited States exports are developed and
petroleuwm-producing countries such as Canada, the Netherlands and
Saudi Arabia., The United States is an exporter of sovheans, soybean
oil and various other kinds of oilseeds and oils, and the share of
corn oil in the sum of these exports showed a tendency to increase an
the whole, despite yearly fluctuations, in the period between the
second half of the 1970s and the beginning of the 1980s, from 3.9% in
1975 to 6.6% in 1981 (Appendix Tables 3 and 4).

Following the United States, South Africa, Singapdre, France,
BelgiquLuxemburg and the MNetherlands had exports exceeding 10,000
tons in the past three years, and these countries, including the
United States, accounted for 88% of world exports in 1980 (FAO data).
Besides these countries, Brazil, the Pederal Republic of Germany,
sweden and Zlmbabwe, which export cokn oil, are new producing
countries. :

Imports are large to such petroleum-producing countries as Saudi
Arabia, the United Arab Emirates and Kuwait, which together accounted
for 31% of the total in 1980. Their share, which was 21.6% in 1978,
has shown a rapid increase since the latter half of the 19708, Othex
major importing countries, except for Italy; Canada and long Kong, not
only consume the imported oil but also re- export it.

{11422
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II. Price

Since there is no intérnational corn oil exchange, there is no
guiding international prices for corn oil, However, the trading price
in the UnJLed States; which is the greatest producing, consuming and
exportlng country, 1ntluenCLq the world corn oil price. Among dealers,
the ex-mill price in Midwest Mills at the center of the United States!
procﬁ?slng industry, prov1des a gquide for the trading price,

Trends ‘in the price of corn, which is the primary material (as
the source of both corn oil and corn germ), and in the price of corn-
starch, which prov1des corn germ as a material for corn oil, need to
be considered, in addition to corn oil supply and demand and trends in
other edible vegetable oils, as determinants of the corn oil price.

Factors related to the corn price are: a. supply and.demand in
the United States and Chicago markets; b. purchases by centrally
planned economies such as the USSR and China; ¢, the climate in the
corn belt in the United States; and d. the development of the use of
corn for alcchol fuel in the United States. Factors related to the
cornstarch price are: a. the demand for isomerized sugar; b. the devel-
opment of new uses for processed starch; c. competition with potato
starch in Europe; and d. developments in the production of starch from
cassava, sweet potato, sago palm and the like.

The United States export prices of corn oil and soybean oil, and
the conditions of the Chicago corn market are shown in Appendix Table
5 and Appendix Fig. 1. Although <orn oil holds a special position,
its price movements are similar to those of soybean oil and other
edible oils. The price correlation between corn as the primary mate-
rial and corn o©il is not strong in the United States, but may be
stronger in corn oil producing countries which are dependent on
imports of corn for the primary material.
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E. CONCLUDING RAMARKS

Corn oil has come to be highly regarded due to a recent improvement
of the image of vegetable oils (centered around linolic acid) as health
foods, in contrast to the past image of corn oil as merely one of the
mixing oils, receiving little attention. However, the increase in pro-
duction iz not necessarily the result of an expansion in demand, but
rather demonstrates the character of corn oil as a byproduct similar to
cottongeed oil. : ' - E

Bcecordingly,. future trends in corn oil supply and demand may depend
on the balance of supply and demand for cornstarch, which is the primary
product. That is, if corn oil production increases as a result of :an
increase in cornstarch production,'and_exceeds demand, the price will
fall below that of other premium vegetable oils, and as a result, con-
sumption of corn oil as a substitute for other premium oils will grow.
Conversely, if the price of corn oil rises, the other premium oils will
be used as substitutes for corn oil. '
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Appendix Table 1

Corn 011 Production

. : (1,000 MT)
USh Japan Others

peried Year  (in the period {(in the year (in the period World
o 2} gshown in 1) shown in 2) shown in 1)

1963/64 1964 187

1964/65 1965 197

1965/66- 1966 204

1966/67 1967 202

1967/68 1968 - 201

1968/69 - 1969 212

1969770 1970 215 25 2) 277
1970/71 1971 220 23 2) 289
1971/72 1972 226 24 2) 292
1972/73. 1973 237 29 2} 309
1973774 1974 240 30 2) 317
1974/75. 1975 211 31 2) 297
1975/76 1976 292 41 2) 412
1976/77 1977 305 48 105 1) 410
1977/78 ..1978 327 54 133 1) 460
1978779 1979 337 61 129 1) 466
1979/80 1980 368 66 144 1) 512
1980/81 1981 373 71 145 1) 518
1981/82 1982 380 145 1} 525
Source: USA, Others, World: USDA

Japan: Ministry of Agriculture,

Government of Japan

(11-427

Forestry and Fisheries,



[s] 6L X3

bl X2 €1
. *g°qQ *s°a
BHI| L1 ¥d | £L-SL6L Wl zez ud
: WI
“slzsjoixa] wZ.°s'a L oxooas [T Te “s°a
oz WI | €2 ¥4 | LL~Si6l '""pz WX
{~ LT *8*d [£z "s°q
Lz ¥ LL-Si61 €7 ¥4
| 9L _*s-Q I 82 *s°q
{ ot a4 LL~GLEL I 8T g
Foy =z} 6 . "S5°d | g 9y *S°Q
Xd
(i oLl a& LL=-5e6t | 0% 4d
L WI
| gz _xm 1} 1l TYL _*s°C
L i 692 44
1 szzoduT Y
91 hvuomxmwﬂ .ﬂ €17 Ar1ddns DI3ssuo(
[ \Aﬁ 67¢ UCTIONDPOIg
(IW 000* " o

{s21I3Uuned uTew }}) puewsg pue ATddng 110 Uaoen

z sTael xtprusddy

VL-TL6L

vL-TL6L

PL-ZL6L 4 'Auruasn

VL-TLEL

Vi-ZLisl

AW LL-SL6L

“AY dL-CLel

Banquexny

ROTIIY *§

[1]-428



g uc]
bistal

[ 7L ¥a ] LL-5L6L
[et7s7q]

9i*5-d
9l ¥d
L XX

| Li-SL6L

| LL-SLB1L

Li=Sl6l

| LL-SLEL

ShenUS SoURTRYg POOS YOV

wn
*
[&]

Gl ¥4

ple)
o

L

si*s d

l

U}
8]

-

01X

L]
O]
]

L

pur] X
[=]
o
u

¥

¥L"5*d

WI

w Y

4d

VL-ZLGL

YL-TLEL

YL-2L61L

PL-TLEL

YL-TLEL

1201008

BIYRAOTS
—QUDBED

BTARTSODNR

ATe3l

SpuBRTISYIBN

epRUR)

(*p.auc2) 7 srael xTrpusddy

[11-429



TASn IASANOG

D CJIT0wN 0w ¥& €103

*34re CIALSS 40 SITAILNYAN TVeMT ICAAIRT srw CBLLY TL wolve sy
*plet ®dizT CATHISZ¥SD AMJlvwra3s row st
: RRHUEA ) 3
CKTZELES STLYHIACERLH LATRYlived nuu.:_Jm,uwl:,'r.. HT DMINKNIZIZ s
' CYLYC C30mMC¥Nd wO¥4 CDiN4wGd TIungis  :3LCN
ICLHTIE*T L 6EFAETTI*T [E-ERE A LR LeTHITE L .mITeTYL PILTIG TV 1 TTLrTHL SmedssmacunmaEeeqrIg)
RL0eEL TYTELY bR AR+ g1Tegy’ Arrees LTSRN LR 4+ EGEL TN SomTre-ssiosasesieseyiuad
[3S1E -1 (272147 foLtet LBHTLT AR [ 33N [ A H4-EH MmusdmA T easmemtan g 03ITNIALINGG
TICvL Z2T4CY 120h 56 6Z5 T Tireel Tl 0TLeIT . [ ERE ) B R R ALt ¥ 321
& o - ﬁ. & Dﬂﬂ . Jh— uﬁ huﬂ L A R R R WA ) l‘llll&ll\m -n- ,I.h
Ffﬂ.nh ﬂuﬂ-ﬂﬂ ﬂﬂﬂ-h ﬁﬂ".'l.ﬂ - “ﬁ.ﬂ.J_ NHJ.i lmﬂ-ﬂﬂ ﬂﬂdnﬂa lll.!i'lll!(llll.lll‘ll-!l.lOLUﬂle—
[2ZAL | A5-R+ “Erre [2 ol g wvEt L BIT L walty R e R e IR e
£Tg~21 b L YRR LaC 4 L&fTeer ge70LT 08T 6w (T4 ERA1 A ERE T4 e L L R R e LR R ENY T I ]
[RELE ¥4 T6v9z7 BIFITRL sLet 98t TUT Lt 0T EET BRE LAY A LR TS At AR AL EEELEY-5 b I T IR~
LI X0 4% TSN L] POYIRTL S6T469C Qrre e LCOTGAE LEH*EYL FIGLLEY #eotdesriaesdradennanasaysy NITRLIDT
ja$4-
e ez it BLET LLET BT 6T LeT
TEAR Lasl oLs ‘ COAY ERDR-DATI
(0c0’ T S0
. SNTEA ‘SI0ONPOIJ PUB SPOISTTIC J0 53x0dXE *S'n ¥ oTqel xTpusddy
IPET A
Fri/visa )
IINIWUOD L0 IHIWLINYLID *ETR 13DwnO0L
*ANYRIWNIIINE ST
=MINE TY QINIGHOD D QINIZAY ONY JEANS  FI
TYIVG SIoKNOWNN WOWJ DILALNOD IINAOIL  TIiex
LIEa N1 TLTU LY Tei1vle wFLtOY [23- L334 L{eris iytel [IX 23 14 AR Rl L FT'P
Rt cretil Teét¥ £V g [FIEF LRI Trety L4 b AL L LR LR LERLIVSS
LLERN: 3 TR T34 LA I¢n'y Lys's L1332 X" [ R4 R3] bl “e-tiylogyey IcheT
ti64er EAT LD [$L20 ] 166t zIasg Yo oL P& L. AReAneuTRsar s et e CANTIRINL TN
334 its 9L 113 Tt [ T e (181 bbb it bbb AL T LT ITT R & ]
Tin [T3-247 ¥4 174 Taw 108 1§13 L3 SemiteuTubecndensantsndsanivnr 1R ANX
273 et L L 39 Y1y [T i T1] P EL T R e T T
‘thof ﬂﬂhl“ ﬂdﬂh‘ .ﬂhqnf ﬁﬂu-ﬂ 3 . d @hdr” S dimasthu s s R TR " l.lUi!i.-thihH
[ 2] 4 154645 iy Tzt 9L F&44 TR Bt e L N R I L'}
HYGE4] [ ¥R LR 44 L3301t L7493 40641T 1944 PG R eI AR AL LRI L T S P E
b4 a 131 [ &1 5L 3] 1134 1] bbb bbb b mersesevOnKY e
150%4 vzl €% A LI RAK4 pLant Leptt LAT RN L1153 bk S T 1 T-3- R P LA S LE RS 3
T ies DEAT e [7%31 LLEt 46T LT RLGT=GLET INGLIYMILEZ0 40 L¥IRRED
< IAY KrZa~3A14
(W)
L86L-5L61
(Tenuuy ) UOTIBUTIISDY JOo A13uno) Aq siiodxd *S+n t/y TTIO ux0D £ 8T7del xypusddy

[1)-430



Appendix Table 5 Corn 0il Spot Price, Crude, FOB

Midwest Millsg {Tank Cars) Soybean oil Cottongeed oil

High Cheap Average 1S, FOB, Us, PBSY, CIFR,

price price Decatur Rotterdam
1969/70 36.2 30,2 33.5 1970 30.7 35 .4
1970/ 71 60.6 37.5 44,3 7 32.3 39,2
1971/72 41,9 32.0 37.3 72 27.0 32.4
1972/73 77.2 34.8 43.7 73 46.5 50.0
1973/74 104.7 52,9 80.5 74 79.0 93,9
1974/75 99,2 58.4 79.8 75 56.0 72.6
1975/76 717 43.7 58.0 76 41.4 59.3
1976/71 79.4 51.1 65.5 77 52,3 6242
1977/78 - 97.0 58.4 78.0 78 56.7 6641
1978/79 17.2 66.1 72.3 79 60.8 79.8
1979/80 72.3 44,1 60.4 80 51,9 65.7

1980/81 6147 47.4 55.6 a1 46.4 64.9

Sources: Corn oil: Commodity Yearbook
Soybean oil and cottonseed oitl: 93} World
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[1-2-4-5] CASTOR BREANS

A. INTRODUCTION

Castor {(scientific name : Riginus communis) is a plant which falls
under Buphorbiaceae. Its origin is said to be Africa, and it had been
already cultivated to obtain fuel oil in Egypt in the pre-Christian era.
It was for castor oil as a medicine (purgative) that castor began to be
widely cultivated throughout the world. However, today castor is used
mostly in industry.

Castor is an annual herb in the temperate zone, but is a perennial
in the form of an evergreen shrub in the tropical zone. The length of
the stem is between 1 m and 7 m, but some stems exceed 10 m in the tro-
pical zone. '

Although high temperatures are favorable to castor, it is culti-
vated not only in the tropical zone but also in the temperate zZones. In
the latter, it reguires a growing period of 140 to 180 days without
frost. Areas with too much rain and waterlogged areas are unsuitable
for castor.

As shown in Appendix Table 1, castor is widely cultivated all over
the world, although three countries, Brazil, India and China, account
for 76% of the world area under cultivation. Appendix Table 1 also
shows that the yield per unit area varies greatly from country to
country: Brazil and Thailand produce a crop of about 700 kg/ha, whereas
India produces the lowest crop (230 kg/ha), with China (432 kg/ha) and
the USSR (432 kg/ha) occupying the middle position.

The castor cultivation is generally of small-scale, though there
are large-scale plantations in Brazil and China. Since the difficulty
in mechanizing the harvesting of the beans necessitates hand harvesting,
the merit of large-gcale plantations is small. 1In the United States,
however, mechanised large-scale cultivation is carried out using dwarf
hybrid suitable for mechanical harvesting. In the wet tropical zone
{e.qg., Thailand, Indonesia), harmful insects, particularly the insect
called American drmy Worm {(Arhaea janata), are a great enemy of castor,
and large-scale cultivation is more vulnerable to such danger.
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The harvesting time for castor varies by country. The standard
narvesting time in the major producing countries is shown in the follow-

ing Table,

Table A-1 Harvesting Time of Castor Beans by Country

Country Harvesting time
Romania July to September
USSR July to September

" Ethiopia October  to Lecember
Sudan February to May
Tanzania May to August
Mexico" July to Movember
Brazil May to September
Ecuador September to December
Paraguay May to September
China July to danuary
India - : December to May
Pakistan ~ December to May
Philippines September to lecember
Thai land September to December

Source: (0il World

B, CASTOR BEAN PRODUCTION, EXBORTS AND IMPORTS

Brazil, India and China are the three major producing counktries in
terms of the area under cultivation, accounting for 76% of the worlid
area under cultivation and 75%% of the world production. The USSR,
Thailand, the Philippines and Paraguay are the other main producing
countries (Appendix Table 1}.

According to the graph of trends in production over the last five
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years, shown in Fig. B-1l, although world production increased from about
700,000 tens in 1976/77 to 900,000 tons in 1980/81, this increase was
achigved in-the first half of the period {from 1976/77 to 1978/79), and
production leveled off in the second half, ’

Figi B-1 Trends in World Castor Beans Production in 1976-1981

{1,000 MT}
1,000~ o T e 1,000
L s .
e World
production
World
N production
500} - 500
/ India
L Brazilrdﬂd;”‘,»,fw—— =
' India
| _’______._——————""‘/——'_l China N
- M
Chlnaaﬂ_ﬁu_Mﬂ_ﬂ_amh____dﬂ_a*_,_—f—~"”‘““"“"‘“*—°USSR
USSR
1 | i . I t 0

76/77 77/78 78/79 79/80 86}81

Source: Figures taken from 0Oil World

In Brazil, which is the largest producing country, the production

increased remarkably in the first half of the above period, but tended

to decrease in the second half,

In India and China, production slowly increased through the entire
period,; . In the USSR, the increase was marked in the second half. All
producing countries increased their production except for Thailand and
Pakistan, which registered decreases in the above five-year period,
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The continued decrease in production in Thailand in 1978/79 and
1979/80 can be attributed to ban on castor bean exports imposed by the
governnent Lo accomodate the nawly-built domestic castor oil extraction
wills, which caused the domestic price to fall and discouraged farmers
from producing castor.

Castor hean exports and imports over the last five years are shown
in Tables B-1 and B-2, raespectively.

Table B-~1 Castor Bean Exports by Main Producing Country

. {1,000 MT, %)

1976/77 1977/78 1978/79- 1979/80 1980/81

Brazil -~ - - - - - - -

India - - - - - - - -
China 1.0 (1.1} O {0.1) 9.8 {(13.8) 17.5 (28,3) 14.0 (22.7)

USSR - - - - - ~ - = = -

Thailand 62.4 (66.3) 44.6 (60.8) 278 (39.3} 2.1 (3.4) - -
Philippines 4.9 {5.2) 8.5 (11.:6) 10.8 {15.3) 17.4 (28.1) 21.0 (34.1)
Paraguay 5.1 (5:4) 11-1 {15.‘) 9.9 (14-0) 10-0 (1‘602) 11.0 (1709)
Total 73.4 (78.0) 64.3 (87.7) 58.3 (82.3) 47.0 (75.9) 46.0 (74.7)
Others 20.7 (22.0) 9.0 (12.3) 12.5 (17.7) 14.9 {2d.1) 1%.6 (25,3}
World total 94.1 (100} 73.3 (100) 70.8 61.9 (100) 61.6 (100)

(100}

Comparing exports with production in recent years (1980-198L), the
total world production was'about 900,000 tons, whereas exports stood at
around 60,000 tons, accounting for only 6.6% of the total production.
This means that almost all castor bean is crushed in the producing
countries.

Brazil, India and the USSR, which are major producing countries, do
not export castor bean at all. Although Thailand had been the. largest
exporter until several vears ago, its exports have been zero since 1979/
80 as ?)result of the introduction of domestic crushing as mentioned
above. :

1} Brazil and India have banned castor bean exports for some time, but
. Thailand was exporting its entire castor bean production because of
the lack of crushing facilities.  In 1979, however, Thai Castor Oil
Industries Co. (TCO) was set up.as a joint venture between the West
German Boley Co. and Thailand, and castor bean exports are novw
controlled by an export license system. In the subscription of capi-
tal for TCO, the ratio of Thai to West German capital is 65 to 35.
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Table B-2

1976/77

Castor Bean Imports by Main Importing Country

{1,000 MT, %)

1977/78

1978/79 1979/80 1980/81
Brazll 10.0 (9.5} 7.4 (7.7) 7.3 (10.5%) 9.2 (11.0) 13.0 (16.4)
india - - - - - - - - - -
China - - - - - - - - - -
USSR - - - - - - - - - -
Japan C 41,5 (39.5) 36.3 (37.9) 30.0 {43.2) 33.6 (40.2) 31.0 (39.1)
Germany, PR 27.9 (26.5) 31.6 (33.0) 22.3 (32.1) 30.1 (36.0) 25.0 (31.5)
Thailand - - - - T~ - - - - -
Total 79.4 (75.5) 75.3 (78.6) 59.6 (85.9) 72.9 (87.3) 69.0 (87.0)
others 25.7 (24.5) 20,5 (21.4) 9.8 (14.1) 10.6 {12.7) 10.3 (13.0)
World total 105.1 (100) 95.8 {100) 69.4 (100) 83.5 {(100) 79.3 (100}
Source: Oil World

As shown in Table B-2, the main importing countries are the EC
countries (especially the Federal Republic of Germany)}, Japan and
Brazil. Although Brazil is the major producing country of castor bean,
it compensates for shortages in the supply of materials for domestic
crushing with imports. The EC countries and Japan do not produce castor
bean and depend entirely on imports.

Since the castor bean preducing countries have converted from
castor exports to oil exports (which have higher value), countries
dependent on imports of castor, such as the EC countries and Japan, have
had incfeasing difficulty obtaining castor for crushing. As a recent
example, the Japanese industries which depended largely on Thailand for
castor bean have recently purchased bean from other sources, especially
the Philippines and China, as Thailand stopped the export of castor hean.

Recent changes in sources of castor bean imports to Japan are shown
in Tables B-3 and B-4 below, In this context, Appendix Table 1 shows
that production in the Philippines has rapidly increased as a result of
Japan's purchases.

the Federal Republic of Germany, which like Japan, depends on
imports for its supply of castor bean, used to depend mainly on Paraguay
as its source of supply, but recently has been purchasing from the

Philippines as well,
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Table B-3 Sources of Castor Bean Imports-_into Japan

_ " {tons)
Supplier 1977 1978 1979 1980 1981
Thailand 32,237 21,544 - 19,109 S0 0
China : - - 2,272 8,935 4,727
Indonesia 863 588 %70 331 938
Pakistan 5,222 1,340 2,487 1,977 a78
Ethiopia 392 723 504 49 0
Phi lippines 4,736 6,802 11,605 17,442 17,894
Others 56 191_ 44 26 871

Total 43,506 31,188 36,589 28,760 25,408

Source: Ministry of Finance, Customs and Tariff Bureau,
Government of Japan

Table B-4 Sources of Castor Bean Imports
into Germany, FR

(1,000 tons)"

1980 1981
Kenya 1.3 1.7
Sudan 2.0
Paraguay 13.7 6.4
China 4.8 - 4.0
Philippines - 4.6
Others 3.6 1.9

Source: O0il WOrég
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C. CASTOR OIL PRODUCTION, EXPORTS AND IMPORTS

1. Propertiés and Uses of Castor 0il

‘Castor beans contain the toxic protein ricin and the alkaloid
"yicinin, and 30 to 60% of oil. '

Castor oil is a non~drying oil containing 80 to 90% linolenic
acid, and it has special uses different from other vegetable oils
because of its linolenic acid content. The meal, which is a byproduct
of oil extraction, is too toxic to be used directly as a feed, but is
used as a fertilizer.1)

Castor oil has been known for its medicinal (purgative) proper-
ties since ancient times, but today its use as a medicine is neqligi-
pble; and it is almost exclusively used as a material for industry.?)

_ ‘the principal properties of castor oil as an industrial material
‘are as follows:

a, Viscosity: It has much higher viscosity than other oils, and forms
a good lubricative surface.

b. Stability: It is relatively stable in sunlight, air and heat,

‘©. Flectrical properties: It has good values in specific inductive
- capacity, volume resistivity and dielectric power factor.

d. Resin solubility: It is soluble in many Yesins such as nitro-
cellulose, rosin, shellac and polyamides.

e, Solvent sblubility: One of the features of castor oil is that it
is highly soluble in alcohol, ketonic ether and esters, especially
in alcohol.

f, Hydrophilic properties: Castor oil is the most hydrophilic of the
' vegetable oils, which is favorable for the protection of skin and

hair.

1) The removal of harmful components from the meal can be done relati-
vely simply by heating, and the detoxicated meal can be used as

fertilizer. )
2) The removal of hydroxyl groups from caster oil by chemical treat-

ment provides-high—quality edible o0il, but is costly.
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These properties pr0v1de a range of mastot 0il uses for industry
which is very wide and divarse. Aan outline lg shown below, althouqh
the proportion of each use varles with oountry and time. - In Japan,
for example; applications in paints and-in textile processing (as a
dveing solvent) account for a large proportion (about 30% each), but

in France, almost all castor oil is nsed as material for 1l-Bylon
{trade name "Rilsem") by ATO Chemical co.1) (Appendix Fig. 1),

1I.

Castor 0il Production

Castor beans are treated (cxushed) in both the produc1ng and the
1mportlng countries, and volume of crushing in the world and in the

main countries is shown in Table C—l.
the largest followed by India. and China. .

The volume crushed in Brazil is

In othe1 words, the major

producing countries of castor bean are also the major c¢rushing coun-

tries,

Republic of Germany are the main crushing countries.

hmong castor bean. importing countries, Japan and. the Federal

Table C-1 Castor Bean Crushed by Main Country (Demand)
{1,000 M7, %)
1976777 1977/78 1978/79 1979/80 1980/81
Brazil 280.0(39.6) 330.0(420.5) 395.0(47.2) 340.0(40.5) 320.0(38.7)
Iindia 166.5(23.6). 186.7 (24.0) 214.3(25.6) 222,3(26.5) 225.0(27.2)
China 62.3 (8.8) 73.5 {9.5) '81.4 (9.7) 83.7(10.0) '90.0{10.9)
USSR 40.0 (5.7) 39.1 (5.0} 36.0 (4.3} 50,5 {6.0) 52.0 (6.3)
Japan 42.5 (6.0)  38.3 (4.9) 27.4 (3.3} 35.0 (4.2} 33.0 (4.0)
Germany, FR 28,0 (4,0) 31.0 (4.0) 23.0 {(2.7). 30.1 {3.6) 24.0 (2.9)
Thailand 0.5 (0.1) 0.5 (0.1} 0.5 (0.1) 19.8 {2.4) 26.4 (3.2)
Total 619.8(87.7) 699.1 (90,0} 777.6(92.8) 781.4(93.0) 770.4(93.1)
Others 86.7(12.3) 77.9 {10.0) 59.9 (7.2) 58.8 (7.0) 57.5 (6.9)
World ' : : '
rotal 706.5 (100) 777.0 (100} 837.5 (100) 840.2 {100} 827.9 (100)
Source: Oil World

3) In Japan also, castor oil is used as_a_material‘for nylon;
sebacic acid type 6-10 Nylon used mainly for fishing nets.

in the
Japan

also imports 1l-Nylon from France for use in pipes in automobiles.
l11-Nylon is said to be more flexible and more suitable than poly-
vinyl chloride as the material for such pipes.
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0il production-corresponds to the crushing mentioned above, and
Trends in production in

is shown by main couhtries in Table C-2,

recent years are shown in Plg, C-1,

Table C-2 Castor Oil Production by Main Country

(1,000 MT, %)

C1976/77 1971/78 1978/79 1979/80 1980/81
Brazil 123 (40.6) 145 (43.8) 174 (48.9) 150 {41.9) 141 (40.2)
India - 64 (21.1) 72 (21.8) 83 (23.3) 86 (24.0) 87 (24.8)
China 27 {8.9) 32 (9.7) 35 (9.8) 36 (10.1) 39 {(11.1)
USSR 19 {6.3) 17 (5.1) 16 (4.5) 22 {6.1) 237 (6.6}
Japan 19 (6.3} 17 (5.1) 13 (3.7) 16 (4.5) 15 (4.3)
“Thailand - - - - - - 9 {2.5}) 12 (3.4)
Germany, FR 13 (4.3) 13 (3.9) 10 (2.8} 14 (3.9} 10 (2.8)
italy 4 (1.3) 3 (0.9) 2 {0.8) 3 (0.8) 3 (0.9)
UK 2 (0.7 2 (0.6} 2 {(0.6) 2 {0.6) t (0.3)

France 5 {1.7}) 4 (1.2) - - - - - -
Total 276 (91.1) 305 (92.1) 335 {94.1) 338 (94.4) 331 (94.3)
COthers 21 (8.9} 26 (7.9) 21 (5.9) 20 (5.86) 20 (5.7)
World total 303 (100) 331 (1003 356 (100G} 358 (100} 351 (100}

Source: 0il World

Fig. C-1 Castor (il Production in the World and
(1,000 HT}
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The above graph naturally shows almost the same movements as the
graph of c¢astor bean production in Fig, B-1:  production rose in 1976~
1978, after which it fell in Brazil and leveled off in India. - The
large increase in Brazil in 1978/79 was the result of a heavy crop of

castor bean in Brazil in that year.

ITIX.

Castor Oil Exports and Imports

Castor oil exports and imports are.shown in Tables C-3 and C-4,
In exports too, Brazil ranks first, accounting for 60% of the total.
Brazil and India (which ranks second) together account for 90% of the

total.

China began to export castor oil.{d,ooo tons) in 1977/78, and
subsequently, China's exports increased from 6,000 tonsg to 8,000 tons.

In castor oil imports, the United_Stdtes ranks first, followed by

France, The United States and France annually import about 50,000
tons of castor oil, and the USSR imports slightly less than 30,000
tons. :
Table C-3 Castor 01}l Exporis by Main Country
_ (1,000 MT, %)
1976/77 1977/78 1978779 1979/80 1980/81
Brazil 112.4{(68.5) 117.7(66.5) 156.9(69.8) 100.5(61.1) .104.0(58.3}
India 35.0(21.3) 43.0(24.3) 47.2(21.0)° 39.0(23.7) 45.0(25.2)
China - - 4.0 (2:3) 6.2 (2.8) 6.0 (3.6) 8.0 (4.5)
Ecuador 3.8 (2.3) 3.4 {1.9) 5.0 (2.2} 3.6 {2.2) 4.0 (2.2)
Germany, FR 2.5 (1.5} 2.9 {1.6) 5.0 {(2,2) 3.7 {2.2) 3.0(1.7)
Netherlands 1.5 (0,9) 1.9 (1.1) 1.5 (0.7) 1.8 (1.1) 0.6 {0.3)
France 0.9 (0.5} 0.9 (0.5) 0.7 (0.3} 0.6 (0.4) 0.4 {0.2})
Hong Kong - - 0.4.(0.2) 0.6 (0.3) 0.3 (0.2) 0.4 (0.2)
Japan 1.1 {0.7) 0.7 (0.4) 0.8 (0.4) 0.4 (0.2) 0.4 {0.2)
UK 0.4 {0.2) 0.8 {0.5) 0.5 (0.2) 0.4 {0.2) 0.3 {0.2)
Total 157.6(96.1) 176.1(99.5) 219,4(97.6) 156.3(95.0) 166.1(93.1)
Others 6.4 (3.9) 0.8 (0.5) 5.4 (2.4) 8.3 (5.0) 12.3 (6.9)

World total

164,0 (100) 176.9 (100) 224.8 (100) 164.6 (100) 178.4 (100)

Source;

01l World
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Table C-4

Castor 01l Imports by Main Country

{1,000 MT, %)

1976/77

1977/78

1978/79 1979/80 1980/81
USA 51f1(30.3) 46.3(30.5) 52.5(23.3) 46.0(28.0) 46.0(26.9)
France 36.7(21.7)  27.1{17.8) 48.5(21.5) 35.1(21.4) 40.0(23.4)
USSR 29.0(17.2)  25.2(16.6) 45.5(20.2) 27.7(16.9) 29.0{17.0)
germany, FR 8.3 (4.9) 10.4 (6.8) 21.2 (9.4) 12.1 {7.4) 15.0 (8.8)
K _ 15.8 (9.4) 13.4 (8.8) 19.6 (8.7) 10.2 (6.2) 9,0 (5.3)
poland 4.6 (2.7 5.5 (3.8) 3.7 (1.6) 5.5 (3.3) 5.0 {2.9)
Japan 0.6 (0.4) 2.0 (1.3} 9.8 {4.3) 4.8 (2.9) 5.0 {2.9)
Spain 2.5 {1.,5) 2.2 (1.4) 301 (1.4) 3.0 (1.8) 2.5 (1.5)
Ttaly 1.3 (0.8) 1.6 (1.1). 3.8 (1.7) 3.3 (2.0) 2.5 (1.,5)
Nethérlands 2.9 {1.7) 3.4 (2.2) 2.8 .(1.2) 2.7 (1.6) 2.0 {1.2)
Yugoslavia 17 (1.0) 1.8 (1.2) 2.0 (0.9) 2.0 {1.2) 1.9 (1.1)
Bene lux 2.3.(1.4) 1.2 (0.8) 1.9 (0.8) 1.6 {1.0) 1.7 {1.0)
Canada ot (0.7) 0 1.5 (1.0) 1.8 (0.8) 1.4 (0.9) 1.5 (0.9)
Total 157.8(93.5) 141.6{93.2) 216.2(95.8) 155.4(94.6) 161.1({94.4)
Others 11.0 {6.5) 10.3 (6.8) 9.4 (4.2) 8.9 (5.4) 9.6 (5.6)
world total 151.9 (100) 225.6 (100) 164.3 (100) 170.7 (100)

168.8 (100)

Source:

iv.

Castor ‘oil demand V) after the adjustment of castor oil exports and

imports is shown in Table €-5. The total world demand 1s about 340,000

0il World

Castor 0il bemand

tons, and there has been no major change in the last five years,

Since castor
alized countries,
largest share,
meet their demand

as

and the EC,
shown in Table C-5.
by importing the oil or the bean.

0il is used for industry, demand comes from industri-
the United States and the USSR hold the

These industrialized countries
Although the USSR

is one of the major producing countries of castor bean, demand there is
met by supplementing domestic production with imports.

Brazil, China and India, which are major producing countries of
both castor bean and oil, meet their own domestic demand and export

their surplus oil.

in these countries, domestic demand has tended to

gradually increase along with the advance of industrialization, in
contrast to the stagnation or decrease in demand seen in the industri-
alized countries.

1} The demand by country was estimated by using the formula:
Beginning stock + Output + Imports - Exports - Ending stock.
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Tabla C-5 Cagtor 0il Demand by Maln Country
L L ‘ (1,000 MT, %)
1976/77 197?/78_ 1878/79 197%/80 1980/81
EC _ 85 (26.0) 81 (23.4) 93 {27.,3) 88 (25.7) 80 (23.5)
Other Western o _
European - 4 {1.2) 5 {1.5) 5 (0.4) 5 (1.4) 4 {1,4)
countries _ K o
Total of 89 (27.2) 86 (24.9) 98 (28.7) 93 (27.1) 84 (24.6)
Western Burope _ . :
Poland 5 (1.5) 6 (1.7 4 {(1.2) 6 (1.7) 5 {1.5)
USSR A6 (14.1) 47 .(13.6) ST (15.0) 51 (14.9) 52 {15.2)
USA 57 (17.4) 52 (15.0) 56 (16.4) 44 {12.8) 45 {13.2)
Brazil 23 (7.0)_ 26 (7.5) 27 S {749) 31 i (9.0_) __34 {10.0)
China. 27 (8.3) 28 (8.1) 29 (8.5) 30 (8.7) 3V (9.1)
India 28 (8;6_) ~21 {6.1) 30 (8.8} 39 {11.4) 43 (_12.6)
Japan 20 (6.17 19 (5.5} 21 (6.2} 20 (5.8) 20 (5.9)
Total 295 {90,2) 285 (82.4) 316 (92.7) 314 (91'.5) 314 (92.1)
Others 42 (9.8) 61 (17.6) 25 (7.3} 29 (8.5) 27 (7.9)
World total 327 (100} 346 (100) 341 (100) 243 (100) 341 (‘IOO)
Source: O0il World
Fig. C-2 Castor 0il Demand by Main Countries
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A comparison of the total world production and demand for castor

0i} is shown in Table C-6 and Fig, C-3,

In the last five years, pro-

duction has changed by a factor of 6.1%, wherecas demand has only

gtightly changed by a factor of 1.,93%,

This indicates that castor oil

demand has been stable during that five-year period,

Table C-6 Total World Castor 011 Proguction and Demand
L {1,000 MT)
Castor oil Castor oil
] output demands
1976/77 303 3127
19777718 331 346
1978/79 356 341
1979/80 358 343
1280/ 81 351 341
Average 339.8 339.6
Maximum 358 346
Minimum 303 327
Range 55 19
% 16.18% 5.59%
Standard 20.74 6.56
deviation
Change factor 6.10 1.93%

Source: Oil Worid

Fig. C-3
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D. CASTOR OIL PRICE

Ex-tank price at Rotterdam is generally used as the standard inter-
national wmarket price of castor oil, Monthly and annual average prices
since 1969 are shown in Appendix Table 2. These prices and world castor
0il production are graphed in Appendix Fig. 2.

As shown in the price graph, thére was an unusual rise in 1973,
which was the result of a thain reaction of the coil crisis, a rise in
the prices of petroleum products having a substitutive relati@hship with
castor oil, and difficulty in procuring transport tankers. .This price
increase stimulated production, which soared. to more than 1 million tons
in 1974. The excessive supply which resulted from this increased pro-
duction caused the price to fall, resulting in production dropping to a
low of 620,000 tons in 1976. Subsequenly, both the price and the pro-
duction level recovered, and have shown no major change since.

There are strong substitutive relationships between the various
vegetable oils, and the price of soybean oil in particular has a large
influence on the prices of other oils, as already mentioned. Since
castor o0il is, however, not used for food but only in industry, it has
little substitutive relation with other oils, and hence its price is
independent of the prices of other oils. '

In attempts which were made to estimate the correlation coefficient
in the monthly average price between Qctober 1979 and September 1980, no
correlation was found between soybean oil and castor e¢il {chosen to
represent vegetable oils), as shown in Table D-1,

Castor oil is an expensive oil, second only to olive oil in price
among the vegetable oils, Average prices of oils in 1980 were as
follows:

Olive oil $2,500/MT
Castor oil ' 1,114 '
Peanut oil 863
Palim oil 674
Coconut oil 673
Cottonseed oil 657
Sunflower oil 632
Soybean oil 598

Source: Excerpted from Appendix Table 3 in General Descfiption
of Oilseeds and Oils.
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Table D-1 Castor 0il Monthly Average Price and
Soybean 0il Price in 1979/80

Soybean oil Castor oil

(1) (2}

1879/10 671 1,184

i1 670 1,156

12 647 1,175

1980/ 1 609 IR

2 610 1,168

3 580 1,163

4 552 1,170

5 h62 v,128

) 570 1,021

7 635 1,025

8 636 1,036

9 615 970

Annual 613 1,114
average

Note: USDA-FAS (US$/MT)
(1) CIF Rotterdam
{2) CIP Rotterdam
Coef ficient of correlation of {1} to (2}
= -0,013156%

E. CONCLUDING REMARKS

As mentioned above, castor vil has a specialized demand from indus-
try because of its properties, and since there is little substitutive
relationship with other oils (vegetable and animal oils), castor oil
demand is relatively stable.

In terms of its uses in industry, however, castor oil has a substi-
tutive relationship with petrochemical products, and in some areas,
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cagstor oll demand increases or ‘decreases accoridng to its price relative
to that of petroleum products.: For.example;'ll-uylon, made from castor
0il, has a competitive relationship with 12-Nylon made frow petroleun,
because they have common uses. The uses of castor oil,'hOWGVer;_have
been diversified over the years as already stated, and castor oil
appears to have potential for new uses through future development.

On the other hand, the production in the world and in the main pro-
ducing countries has tended to increase slowly. As shown recently in
the Philippines, there is a possibility of rapid growth of production in
the tropical developing countries provided that they can secure markets.

Thus, it may be considered that world production and demand for
castor bean will continue ko increase slowly in the future.
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Appendix Table 1 Area under Cultivation, Yield and Production
of Castor Bean

Area undey

. - l 00 3 . L
Cultivation (000 ha  Yield kg/ha Production {1,000 MTY
] . 1
1969-71 1975 19863 1985 | 156911 1979 1980 941 | 196e-11 1931 [LE® 1201
- - : . - i
WORLO 1434 1all | 1oy 1490 B9 [SE! sst | 544 854 894 808 | 810
] ) : i
AFRICA 104 14 l- 11 17 548 525, 53 37 ' 43 44 44
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Appendix Fig. 1 Uses of Castor 01l

Heptaldeh?ﬁéh— Synthetic luﬁficant,
e - __acid Synthetic perfume
Pyrolysis e
- [ o Undecylenic 11-nylon, Sanitizer,
: acid Synthetic perfume
Octancne~2 L Lubrlca?t, Plasticizers,
| { Synthetic perfume
{ Alkali _
R pyrolysis - 1 6.10-nylon, Alkyd resin,
Sebacic Polyester resin, ILubricant,
acid "] Plasticizers, Cosmetics,

Synthetic perfume,
Rust prevention oil

4] oxidation- I Blown ~ 1 [ plasticizers,
polymerization castor oll Caulking compound, Adhesive

Grease, S51lip adhesive,

L ["Cured caster oil] | Flectrical insulating com-
Hydro- | | 12-hydro- | | pound, Crayon, Shoe polish,

generaton xystearate Cosmetics, Medicine, Paint,

Metal processing oil

Heat insulator, Paint,
Clothing, Adhesive,

Shock absorber, Elastomer,
Caulking compound

i Ure.thé.lne I Polyurethane }"
reaction

0il for dielectric materials |
in condensers, Medicine,

Castor | Cosmetics, Stationery, Paint,
! 0il Leather caulking compound,
T Brake fluid, Lubricant,

Pigment industry,
Rubber industry, Factice

[Ricinoleic aciad PVC stabilizer, Copy

c o . Castor oil paper, Alkyd resin,
Saponification Fatty acid Surface-active agent
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Appendix Fig. 1 (cont’d.)

]

. . olymerlzed DCO
Dehydratlon Maleination B
: Styrenation

Soluble synthetic resin
(electrodeposition Ffinish),

‘Metal bakingffinish, Weather-
‘proof quick-drying paint,

Electrical insulating varnish,
caulking compound,
Printing ink, Mold release
Agent for casting

—{ Sulfatlon

Soluble -
castor oil

Dyeing compound, Agri-
cultural chemical emulsifier,
Soluble cutting

Sodlum
reduction

! Rlclnoleyl
alcohol

Cosmetics,

Surface-active agent

‘Lubricant,

Esterification }NL__ ster '

Metal processing
oil, Spinning and weaving
compound, Plasticzer,
Cosmetics, Slip. adhesive,

.Rubber industry, Brake fluia

: i ;
Halogenation _}- }aloqe?atlng
7 eil

Flame-resistant heat
insulator, Intermediate

E. 0. addition

P. 0. addition
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[1-3) STRUCTURE OF PROJECTION MODEL AND PROJECTED RESULTS

[1-3-1] EXISTING PROJECTION MODELS CONCERNING FATS AND O1LS

among the models that examine agricultural products, particularly
0il crops and their products, there are a small number that make projec-
tion of production, consumption and trade on a worldwide scale. Of
these models, those developed by the World Bank and USDA will be
outlinéd here.

A, THE WORLD BANK; WORLD FATS AND OILS ECONOQMY

The World Bank has developed simulation models for the world cover-
ing a number of primary products. Of these models, that which examined
vilseeds and their products will be reviewed here. The outline is as
follows: '

1. Objectives of the Model

Forecast of long-term movements of oils and fats, and of high-
protein meals in the world markets.

2. Basic Factors of the Model

Before a model is constructed, it is necessary to identify the
complex variables that interact in the current market of the commodity
that is to be examined. To a great extent, the degree of emphasis
that is placed on the numerous relationships within a model depends on
the subjective judgment of the designer of the model.

In the construction of this model, emphasis was placed on the
following factors:
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~First, most ollseeds have, in generalized terms, two products —
fats and'oils,.and~hiqh“protein meals, fThe demand for faté and olls
and that for high=proteln meals can be considered as virtually inde-
pendent. The two levels of demand influence the production of oil-
geeds independently. In view of the result, however, demand for both
commodities and production of oilseed are closely related.

Secondly, in terms of their use as stock feed, high-protein meals
and other feed crops are closely related.

Thirdly, as fats and oils are used for a variety of purposes,
there is substitutability among oilseeds to some extent,

Fou:thly, vegetable fats and oils are extracted from either
annual oxr perennial (tree) crops. These two crop varieties differ . in
the way their production reacts to the market prices,

3. Agricultural Products Examined

a. Oilseeds {five annual crops and three perennial crops)

I, Fats and oils {those obtained from the oilseeds under examination)

¢, High-protein meal (those obtained from the oilseeds under
examination)

Also, animal fats and oils and their meals are briefly discussed.

4. Classification of the Regions
The world is divided into eight regions, as follows:

Developing. countries
East Africa
West Africa
Middle and Near East, North Africa
‘Latin America
East Asia
South Asia
Developed countries
Countries with centrally planned economies

5. Data Used in the Model
Data on oilseed crops published by FAO and USDA are used. These

data are converted into an oil base and a meal base to meet the co?"
venience of mutual comparison between crops and between fats and oils
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and meals. Bach conversion factor assumes the same numerical. value
regardless of time or region, The conversion factors are listed in
Table A-1.

Table A~1 0il and Meal Yields

Oilseced Crop , o1l Yield ' Meal Yield

~{percent) : —
Soybeans - 18.0 79.5
Sunflower Seeds 42.0 35.0
Cottonseeds 17.5 ' 59.0
Groundnuts 44,5 ' 55.0.
Rapeseeds 38.5 ' 59,0
Copra 63.5 _ 36.0
Palm Kernels 46.5 ) 52.5
Linseeds 34.0 63.0

The same oll and meal contents were used to convert oilseed supplies iato
their oill and meal equivalents. . Thus, world fats and ofls supplies 1is the
total of the oil equivalents of the various oiflseeds and the world
supplies of o0ils, such as palm oll or olive oll, which are extracted from
a raw material that bas no significant meal component.

Source: - 0il World Weekly as cited by the World Bank

6. Model Structure

This model describes three markets; oilseeds, oils and fats and
high-protein meals., Sub-models are constructed for these three
markets, Each sub-model consists of three blocks (demand block,
supply block and trade block) with the same basic structure (Fig. A-1).

Herlovian type supply function is ehployed in the supply block as
follows:

-QOS% = fl(post_k, Qost_1,.zt)

_whe;e

Qost = world production of i oilseed
Posl = price of i oilseed :
Zt = quantity of supply shift

-k

time lag
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FaufQils
Frade

Fig. A-1 Structure of Model
’ Qilsead Supply
Fats/Qilg Meafs
Supply Supply

\

Aeals
Trade

F.ntsJ'O:Is | FatsfOils Meals Meaty
Price Index Stocks Stocks Price tndex
Fats/Oits MNeals

Oemand Demand
‘FasiOils teals
Prices Prices
Oilseed #

Prices

When the formula is applied for sovbeans, the result is as
follows:

SOYSy = -11824,9 + 73,1638 SOYPt.q + 0.913350YS_q ~ 10658.9 Dys
+ 12440.8 Dog

(R2 = 0,97 S.E.E. = 2242 D.W. = 1.23)
where

SOYS = world production of soybeans (1,000 MT)
SOYP = soybean price

D75 = dummy variable set to | for 1975
Dy = dummy variable set to 1 for 1976

- Furthermore, a distinction is made between annual crops and tree
crops whereby the price variable from the previous year is used in the
supply function for annual crops, and a price variable taken from
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several years previously is used in the supply function for tree crops
(Price variables from nine years time lag for olive and palm kernel
0ils; and price variables from six years time lag for palm oil and
seven years for copra 0il).

In the demand block the demand functlons are formulatﬂd for each
commodity in each regional bloc.

The estimation of conqumptlon is computed from dlsappearance per
capita. Per capita disappearance of fats and 0ils is obtained by the
following method., FWirstly,. the domest1c supply is estimated by adding
the imports to and subtracting the exports from the overall regional
productlon of oilseeds. Then, the overall quantlty of oil avallable
for domestic consumption is caloulated from the quantlty of oilseeds
for extraction and the yleld rate, - The overall quant1ty_1s further
adjusted by incorporating export and/or import figures for oil, and the
final quantity of oil available for domestic consumption is derived.
Therefore, the guantity per capita is found by leLdlng the final
quantity of oil available by population and can be called per capita
disappearance, which is used as a proxy for per ‘capita LOHSUmQLlQn.

In this model, another important factor to capture the behavior
of the fats and oils markets is considered the demand for high protein
meals, which is largely a reflection of the demand for animal feeds by
the livestock industry. Income is the main economic factor determin-
ing the demand for livestock products together with meal prices., This
relationship for high protein meal demand is presented below.

Do = o + BPt_1 + YG + 6Dm.t—1
where . .

Dmt:: - demand for high-protein meals (protein equivalent)
P : price index of hlgh proteln meal {1974 = 100)

G : GNP

a, B, v, §;: estimated parameters

Besides the supply and demand blocks, another characteristic of
this model is the inclusién of the total stock of fats and oils and
meal. Corresponding to the first consideration in the construction of
the model, as mentioned in Section 2, this factor has been included to
observe the way demands for fats and oils and high-protein meals
influence production, It aims at evaluating movements in demand for
fats and oils and high-protein meal in terms of the fluctuations in
the s5tock of each .commodity, thereby asseSSLng how the demands
lnfluences production and price levels

Regarding the third consideration in the construction of the
model - the substitutability among different kinds of fats and oils -
substitutability is finally adjusted by the relative price {(price
1ndex) between the different fats. and oils, Most fats and olls can be
substituted for another but the degree of substitution depends upon
their refining cost and exactly the type of 0il or fat wanted by the
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CONSUMEY . Fats and oals have specific properties, physical {odor,
color, ‘and melting point, ete.) and chemical {fatty acid content, etc.)
which indicate their advantages and disadvantages from the viewpoint
of competition with other fats and oils, Consequently, each fat and
oil has two markets: firstly, the market in which quality (low sub-
stitutability) is the reason for purchase, and secondly, the market in
which the fat and ©il is s0ld in competition with other fats and oilsg.
price elasticity is considered to be smaller in the first market than
in the second.

Theoretically, the demand for each fat and oil is calculated by
the following formula:

Q} = FT (P], pz, P pk, ?'.1)
o Fo (Pys Pyr «ov Pxs Z3)

It

g{ -’;Fk(p]; Poy vos Pk Zk}

where

0;+ demand for the ith fat or oil
P;: price of the ith fat or oil
Z;: demand shift of i eguation

Parameters estimated by this equation system are cross price
elasticity values. Some fats and oils and meal, however, show strong
interdependence as indicated in Tables A-2 and A-3, As a result, the
problem of multicolinerarity makes it difficult to estimate these
parameters. To overcome this problem in the model, the prices of
individual fats and oils are incorporated into a single comprehensive
price index.

Piy = Fj (QFOXjy, PFOy)

where

Py : price of i fat or oil for t period

QFOXji¢: international market guantity of i fat or 01l for t period
PFO. : price index of all fats and oils for t period

PFO, is indicated by the following formula;

Pit.QFOXjt . VFOXt

PFOy. =
t Py 74-0F0K; 7y VFOXy,

where )
Pi 74: price of i fat or oil in 1974
VFOXy: export value of fat or oil for t period

7. Projected Results

one of the projected results is shown in Tables A-4 and A-5. It
is said that the validity of the basic model was confirmed quantita-
tively, after investigating the projected results, It was shown that
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the demand for high-protein neal exceeds that. for fats and oils,
increases stocks when demand inéreases, and creates a situation in
which the overall price level of the fats and oils is lowared. Au a
result, the productlon of 0il crops with high ©il content falls.
Further, the demand for fats and oils in: the developlng countries
increases., The World Bank believes this reduces the stock level of
fats and oils and, towards the end of the pLO]ectlon perlod, raises
the overall price level of fats and oils,

as indicated in Tables A-4 and A-5, for the period 1981-85, the
production of fats and olls exceeds consumption world-wide but; con-
versely, in the pericd 1986-90, consUmption overtakes production,

The Tables also show production of vegetable 0119 will reach
39,485,000 tons in the 1981-85 period and 42,334,000 tons in the
1986-90 period. The World Bank revised its forecast by u51ng the
model based on the revised input data (see, "Fats and Oils" of Price
Prospects for Major Primary Commodities, Vel II: Food products and
Fextlllzers, 1982). The main results are shown in Tables A<6, A-7 and
A-8. These tables show that by 1990, oilseed production will reach
62.6 million tons {(oil- ~hage), of which 20.9 million tons . (33.,4% of
world production) will be produced in the developed countries, 37.0
million tons {%9.l% of world production} in the developing coﬁntries
and 4.7 million tons (7.5%) in the countries with centrally planned
SCONOMIBS .

Similar to projections of the Study Team outlined later, the
World Bank's forecast of world production will remain at virtually the
same level until 1985 but, thereafter, its forecast of production is
higher than our projection,
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B.

USDA MODEL; WORLD SUPPLY AND DEMAND PROSPECTS FOR OILSEEDS AND
OTLSEED PRODUCTS IN 1980 (with emphasis ou trade by leqs developed
countries)’

" The United States is the 1arqeét~agricultural producer in the world

and therefore any fluctuations in its énnua]'harvest, or changes in
agricultural policy exert an enormous influence on- the world food supply.
The situation is the same for oil ¢rops. The United States has always
been huge supplier of the main oilseeds such as soybean, peanut, and
cottonseed. The USDA has, from its early days, sought to develop a
model of world agrlculture in line w;th its pos1t10n ag the major sup-
plier of agricultural products.. . The data cdollected and.analysed in the
USDA are regarded with egual qlgnlflcance as the FAO- data. One aspect
‘of those data will now be discussed viz., the progevtlon model of pro-~
duction and trade for oilseeds and theitr byproducts,

t. Objectives of the Model

One of the main reasons that this progectlon model was con-
structed, as indicated earlier, is to obtain projections for the pro-
duction of and trade in, oilseeds in developing countries,.

2. Basic Factors of the Model

fnvestment,_and-increases or reductions, in oilseed production
depend on the size of the return producers expect., Agricultural poli-
cies, particularly, price-support ones adopted by individual countries
are a very important factor in oilseed production,

The first basic consideration, therefore, is to. develop a model
that reflects these policies. ' :

The sSecond consideration, though negative, involves the diffi-
culty of estimating the relationship between price and supply of oil-
seeds. In detail, methods to utilize'priqe’elasticity values for
supply are inappropriate for commodities such as oilseed which have a
variety of uses. Therefore, the projection of oilseed production is
based on the analysis of trends in the period 1955-68 by crop and by
region (The projection based on the'trend in the period 1962-68 is
also made, when necessary). BAn assumption taken in this case is that
the forces influencing the past trend of cultivated area and unit
yield will continue in the same dlrectlon and dimension-in the future
also. Furthermore, when values extrapolated from the trends are
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judged to be inappropriate, correclion is made by introducing institu-
tional and economic factors of the production level in the region in
guestion (see Table B-2 concerning the projection of trends and

adjusted results).

The third_considération, as mentioned earlier, involves deter-
mining the prospects of production of, and trade in, oilseeds and
oilseed Qroqucts in the developing countries, as well as estimating
the profits the developing countries obtain from the trade in fats and
oils, by investigating and comparing price, productiocn, consumption
and trade levels assuming three different situations.

The three different situations are classified as Projection Set
1, Set II and Set IIL.

projection Set I _ _
On: the assumption that the present policy for production and trade
continues into the future, this set assumes that productivity in
developing countries will rise steadily.

projection Set II |
. This set fixes agricultural productivity and economic growth rates
in the developing countries in 1980 higher than those in Set I.

Projection Set IIT
The agricultural productivity and economic growth rates in the
developing countries in 1980 are fixed lower than those in Set I,

As for economic development and agricultural productivity in the
developed countries and countries with centrally planned economies,
a single set of assumptions was applied in the three classifications
above.

The "préjectibn sets” are based on the third consideration which,
naturally, must include the policies undertaken by developing coun-
tries,. As such, the first consideration ig alsc incorporated into the
projection seks.-

The Ffourth consideration is the effect of aid, provided in the
U.S. W Public Law 480, which exerts on the international price.
Through PL 480, a large gquantity of vegetable fats and oils is granted
to the developing countries. For example, a large quantity of oil
{about 350,000 tons) was despatched in 1965 as a concessional shipment.
The amount of the aid, taken intec consideration with the substituta-
bility of fats and oils, has a big bearing on the world trade in fats
and oils, '
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‘3. The Agricultural Products Examined

0ilseeds: _ _ B . _ |
soybean, peanult, cottonseed, sunflower seed, rapeseed, copra and

oil palm

Fats and Oils: _ : . :
soybean, peanut, cottonseed, sunflower seed, rapesced, codonut,
palm, palm-kernel and olive o s : :

01Y Meal: .
Meals obtained after extraction of olils indicated above.

4, Classification of the Regions

For vegetable cils, the world is divided into eighteen regions as
indicated in Table B-1. Furthermore, subtotals are provided for the
developed countries, the centrally planned economies and the develop-
ing countries respectively. For oil cake, the eighteen regional divi-
sions used for vegetable o0ils are reclassified into- thirteen (By the
numbers in Table B-1, regions 7 + 8, 12 + 13, 14 + 15, 16 + 17 + 18
are combined). :

Table B-1  Regional Division (USDA Model)

Peveloped -

1. United States

2. Canada : _ .
3. European Community .................. Belgium-Luxembourg, France; Federal Repub-
lic of Germany, Italy, and the Netherlands.

L4, United Kingdom _
5. Other Western Europe ..... C e «+., hustria, Denmark, ¥inland, Greece, Iceland,
’ Ireland, Malta, iforway, Portugal, Spain,
Sweden, and Switzerland.

6. Japan
T. Australia and lew Zealand

. 8. FRepublic of Scuth Africa
Central Flan

9. Fastern Burope ...... e Albania, Bulgaria, Czechoslovaekia, East

Germany, Hungary, Foland, Bomania, and
Yugosliavia.

10, US3R o

11, Communist Asia .............. +ore.... MainYand China, Mongolia, North Korea,

and North Vietnam,
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fable B-1 {cont'd.)

- narica a 4exi SES! SRdis i i 13
12, Central Amer nd ¥exice .......... British Monduras; Carribbean including
Cuba, Costa Rica, E) Salvador, GCuatemala,
Honduras, Mexico, Nicarapua, and Panama.

- . . . - . ) . . . .

13, South America ... . v i, .+« Argentira, Pelivie, Brazil, French Guiaaa,
Paraguay, Surinam, Yruguay, Venezuela,

Chile, Colorbin, Ecuador, Peru, and Guyana.

th, Fast and West Africa ................ Botswana, Burundi, Ethiopia, Kenya, Lesotho,
" Malagasy Repudblic, Malawi, Mauritius, Mozam-
bique, Rhodesia, iwanda, Somalia, Swaziland,

Tanzania, Uganda, and Zarbia.

Angola, Caweroon, Central African Republic,
Chad, Conpo (r1n¢”aau) Congo {Br z.),
Dahcrmey , Cabon, Garbia, Chana, G
ivory Coast, ulheria Hali, Mauritania,
Miger, litgoria, lO[‘L‘l rUCS e annca Sene~
gal, Sierra Leeone, Topo, Upper Vclta and
Giher Portuguese Mest Alrica.

15, HNorth Africa and West Asia .......... &lgeria, U.AGH. {Egypt), Libya, Moroceco,
Sudan, Tunisia, Bahrein, Cyprus, Tran, drag,
Israel, Jordan, Kuwait, Lebanon, Muscal mal

Oman, Qatar, Saudi Arabia, South Yemen,
Syria, Trucial States, Turkey, and Yemen.

16. South Asia v.vvewaeronn.. e Afghanistan, Bhutan, Teylen, India, Hepal,
' and Pakistan,

17, Southeast ASia v..veivnviiiianne Burma, Casbodia, Lacs, South Vietnam, and
' Thailand.

18. East Asia ond Pacific Islands ...... . Brunei, China (Teivan), Hong Kong, Indo-
' nesia, South Korea, Macao, Malaysia, New
Guiren, Pacific Islands, Papua, Philippines,

and Singapore.

5. Data Used in the ¥odel

The basic data have been taken from both the USDA and FAaO.

For soybean production, estimates from the University of
MlnneboLa are used. For cottonseed production, the proiected values
from Economic Research Service of USDA are used (World Demand Pros-
pects for Cotton in 1980, USDA, Fconomic Research Service, Foreign

Agriculture Report, January 1971).
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Table B-2 Projection Results of .0ildeed Production by USDA

Tread_anaiysis oF

158

]

1

, : ;iR h
degian g ites U , tomstant . Coefficlent ; pariod : ."{:::. 3 ; :‘:g?;::: .
1 . B
Unitel Siates: i . .
Pearats {1,000 p2re3d.iioieeaa i LLAVOLL 3.1 1955-64 1,280 . -
peanuty (1,870 aacastoicninnaniansat 1 h2000 3.0 196268 182 1,00
Peanuta (107 7ared oo 133000 132 1995-68 2 :
Pearatd (b3 frcre) i F1,574.0 92,0 1962-68 2,671 2,510
Loybénna (1,002 weres) . ciinn,y 3,272.6 Bhia.T 1933-68 - 37,803
Toyuenns 13,00% arres), . on.e 3 WREL 2hoa.b 1942-48 61,064 45,030
Saybteers {ou faredLiiiiiiiinadedd .9 -8 ] 1935-(8 25.6
Sayaeany (Bufeere) iiiiiaiarigranat 2.6 0,316 19£2-64 2.1 2.1
TR P I £ 11 BER 1955-£8 518 543
1
Craades . i . . . .
Soygenns, .,... 185,5 6.5 195568 ¢ ¢
Repeaend kil 36,0 C 195508 Sk 04
Rapcieed, .. 55,1 61.9 19£2-68 1,53
sunfloverse 1.6 0.0% 196263 20 ]
Flonneed,, .va.. 518.% 5T 195568 [} H 130
g .
Fedauth . .uuans . 9.8 N 1935-69 ) L)
Rapeseed... . ni.g g 1995-64 92
Rapsseed . ceervirasneal w2b, 6 83.3 1¢62-64 Lk 1,000
sunfloverseed, . vvasaanarad 19,2 X 3 1g5563 L% b
VLEvE OfL. crvvnn. riveeaaad 35002 16,2 193565 61} ot
Plexieed .t 10.0 1.6 195568 103 0
0. E: ' N : .
Peanuts., W «0.1) 193585 11 1%
Bajetced. Y 11k 193544 shiz .
Aspeiced.. . LT 15.1 1952-68 b LS 500
‘Bunfloversesd. ..., 2.7 o5 195568 ? ie
oilve Oll.., .., A7.6 4.5 195558 [£.F] 56
L 1.5 —0.53% 195564 ] a
|
Jupan 1 . -
Adpeseed..iiiiaaiaan. ereiiear 200 20,0 1995-54 o 0
Flaxgeedervrorainnna, eiant 3.4 -o.17 194468 0 (-]
- . , Trend snalvaiy &7 ae 1 19% 1780
Regizn ard izex 3y A - t trens adusted
N Corstant Corfficient Fericd : esticale h aatizate I
Ceryral Aresicts & vealio: ’
Pranuil;,, ., 159:6 2.4 1055-£8 20% frarel
6.4 -9.6 1955-£4 t 5
57.1 19.2 193363 373 450
3., .y 1982.€3 1&g
203.6 1.6 1953-68 LT 214
Faln kerrels., .. L] 0.7 1955-£8 i o
Felm oil_, 20.1 1.1 155566 1he tho
Plaxsesd, ., a0 7.8 9.1 1955-68 H 2D
320 .8 154568 *1,536 41,900
3.2 3.0 195505 1 100
6.7 53.1 195563 1,397
563.6 74.8 1952-65 3,746 1,500
RS .6 T 1555-68 "L
9.3 B8k 1962-48 *2,20% +),800
g 0.3 195%-€2 ) 129
8,0 0.4 1555-L3 "y 123}
19%.2 6.2 199524 20 300
3.8 a2.% 195503 nz 0
FLenseedyosyareeineeninnionnans 121,k 2.6 1555-68 e The
Zaat and Weat Africa: !
Peanuty, .- 129.9 1934569 6,173
Pesiubiloes 37,5 1562-64 & 988 £,h00
Fageseed. o ~1.% 195452 o -
[0 LT TR G ¥ 1935-54 % 3
Zunfloversesd. 2.2 1955-53 16 L
1.7 193563 L] 00
-15.0 154964 *hah 890
-1k, 5 195568 *414
-35.2 1962-€3 w2 0\ 50
9.5 193568 & 1]
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Table B~2 {cont'd.)}

Vo Fxend Aradyssa & B 7 15
o e s 20 1 1980
fegton sod ttea U , Comswsat | Gorffictent | bures | treet po 1 djusted
' - : P alimale tit]asly
North Africs and Wezt Asier . t
Peanatd.,iyiaan, TP Wby 2.7 1555-68 \
Peanuts, 385.3 9.6 1962-£3 }20 136
Rapesaed b1 9.3 1235-43 1% 13
UL Y C X.b N3 195568 § 10
Sunfloversand. 119,1 L8 195163 280
Sunfloverseet. 158,9 1.5 196263 3k Wwo
) 220.% L3 19558 )
229.6 5.8 1962-£8 328 39
sk -0.2 1955-63 % s

" Soutn Aaixr

Peanuba, .. 6 1.3 1945-63 6,229 9,823
o4 8.3 1962-E8 3,511
.3 g 1955498 2,093 2,500
3 -12.8 1955-68 LIS 1,000
3 -0.% 1355-63 kot A
Southemat Axle:’ s
Peanuts, ..., Mieesbearadnsirnanenaeal .1 19.4 1455-68 230 330
.4 0.3 195563 \ 5
COPr A, viesimranncsnstintnnennnssl 23T\ 0.5 1955-63 Qo 259
Fast Asla wnd Pacific-1a
Peunuts. .. .. Nevan & 4.6 1955-68 1i8 125
Rapeseed 2 1.0 1955-63 26 23
S0YLEARY Liiaian ? 11.9 1955-£3 822 8350
Capra.i.,.. 1 9.6 1955-63 0,073
CoTra, [ vvrrans 3 1.6 1952468 €1,k96 *,500
Yalz kernels,, .. 4 2.6 1935-63 12 . %130
Pulo Gilaevseees 3 -1k 1555-54 1543
3 25.9 15£2-63 134 00

1/ Except for the U.S., unit is 1,000 MT.

éy't = 0 at midyear

3/ Mainly 1979 production which will be crushed in 1980 unless
" designated by an asterisk.

6. Model Structure

The overall structure of this model is indicated in Fig. B-i. In
the group of objective variables, the innitial figqures of production
are obtaiped by conducting trend projection based on a linear regres-
sion formula. Values of trend projection of adjusted projection are

shown in Table B-2.

The model is a linear simultaneous equation model and, as indi~
cated in Table B-5, is composed of behavioral, technical and equilib-
rium equations for both exporting and importing regions. Tables B-3
and B-4 describe all endogeneous and exogenaous variables used in the

nodel.

As indicated in Fig. B-~1, the model incorporates a simplified
structure to represent the market by dividing it into expo?ting and
importing'regions, and computing the demand for fats and oils as well
as for meal by region. The variables 1n this model, however, are
numerous and the exogeneous variables, 1n particular, cover a vast
range of factors., It is noted that among the exogeneous variables;
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the guantity of aid, provided through PL 480, 'i's-'included as PLL, ana
also that the beginning stocks of oil and meal are put ing. )

Fig. B-1 Structu_re of USDA Model

r

SIMPLIFIED MARKET STRU(TURE FOR OILSEEDS MEAL AND ()II.T

E\(FOR TIRG REGIGHS . [MPORTING REGIOHS
[ ! Cpi
Qoy _ R

a9

. . o bij
Che ! . ‘ '/Q

Qli

o

.T\
CRUSHING esi
™y

-

For symbols, see Tables B-3 and B-4.

- Since the export and import functions of oilseeds, fats and oils
and meals are represen‘ced by the eguilibrium equations, progected
fiqures for them alway agree each other.
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9.
10.
11.
12,
13.
1k,

15.

16.

7.
18,
19,

20.

Table B-3 Description of Endogenous Variables

it

qri
i}
pi
QO
qP®
QE®

14
%

ee
QOS

Quantity of oil demanded {n fmporting regions.
Quantity of meal demanded {n importing regions,

Quantity of oilseed produced in importing regions.

_Endipg stock of meal in importing regions,

Ending gtock of oil in importing regions.
Quantity of ollseeds crushed in importing regions.
Qunhtiﬁy of oil dEmandéd in exporting regions,
Quantity of meal demanded Iin exporting regions.
Quantity of oilseed produced in exporting regions.
Ending stock of ollseced in the exporting regions.
Ending stock of oil in the experting regions.
Ending stock of meal in the exporting reéions.
Qunntity of oilseed crushed in the experting regicns.
Price of oil in the importing regions.

Price of meal in the importing rvegiens,

Price of oilseed in the importing regiens.

Price of oil in the exporting regions.

Frice of nmeal in the exporting regions.

Prigce of oilseed in the exporting regions.
Quantity of meel produced in importing regions.
GQuentity of oil produced in importing regions,
Quantity of neal preoduced in exporting reglons.
Quantibty of oil produced in exporting regions.
Quantily of meal exported in exporting regions.
Quantity of oil exported in exporting regions.
Quantity of oilsaed exported in exporting regions.
Quontity of meal imported in {mporting regions.
Quantity of oil imporied in importing regions.

Quantity ef cilscad tmported in importling regions.
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wable B-4 Description of Exogenous Variables -

‘= Price of substiiute_in importing-regions.
= Index of pefsonal income in importing rvegions.
= PL HBD shipments to importing reéions.
= Quﬁnti;y of rat imported for importing rcgions;
o5l . peginning stock of‘fat.iﬁ importing regiots.
= Numbér of.animnl units in importing regions,
= Quantity of feedprain produced in importing regions.
p-1= Price 1aé, oflseed.
= Price of substitute fo1 oOilseeds in importing regions.
= Crushing margin, importing regions.
= Price of substitute in éxpOrting regions.
= Index of personal income in exportiﬁg regions.
=  Yumber of animai units in exporting régions.
= Quantity of feedgrain produced in experting regions.

¢y~ Last year price of oilseed in exporting regions.

yoin

= Beginninz stock of meal in importing regions.

= Begloning stock of o0il in importing regions.

@

=  Beginning stoek of vilseed in exporting rogions,
= Crushing margin, exporting régions.

= Transfer costs Tor oilseeds,

= Transfer costs for megl.

= Trensfer costé for oil,

= Time {trend variables),

= Frice of tenkage.

= Gupply of commercial oilseeds.
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Table B-5 World Model for 0ilseeds, Meal, and 0il

Importing Regions

Behavioral Relationship

1. Demend for eils {(eg’, ph; vl . 1i, pif, i1, ghsi

o} Pops £ orrrreennneg)
2. Demand for meal: £(QR, Phs A1, @bi, Pl ey
3. Préaﬁétibn.of oilseeds f(Qgi; Pis 1, ?ib’ T ereinns e . .93)
4. Crushing eguation: f(Qgé, Pés, Pé, Pé; Mé St e e ......eh)
5, Ending stock of meal: f(QﬁSi, Pé; QS L e eg)

6. Ending stock of oil: f(QgSi, Pi;'Qggi, PL% e

.....................eé)

Technical Relaticnship

[ i impe i . gPE 4 gii - ged
7. Production and import f{or oilseed: Qos + Qos Qos

ci

s hi - of . = poPl _ pi
8. Crushing for oilseed: Q o = bQDL + {(1-v) Q.

- i sl i3 éi esi
. Market clearing for meal:; QDY + 0S% 4 g1 - +
g arke ing Q S o QU Qm
16. Market clearing for oil: QB + QSSI +Qil = qgl 1 QESl

3 ; . i i . qpel _ i
11. Price linkage:. Poa Hc bPL + (1-b) P

Zyporting Regions
LAPOVLANE SERIONS
Behaviora: Relationshio

12, Demand for oil: f(Qge, Pe, PE, I°, Q%i, QS L ey
13, Pemand for meal: flofe, PE; Ply, A%, %3, Py B eys)
ih, Productioﬁ of oilseeds: f(Qg§1 PZS o1 PG, T el e e 316) =
15, Crushing eguationf r{ gg; Pgs* Pg, PEL ME e seeyq)
16, Ending stock of oilseeds: f(nge, Pgs' Qz: ......... e e 818)
7. Ending stock of oil: f(QE%, PE, Q5% Looiiii s beeveii€ygl =
18, Endiﬁg stock of meal: f(Q;SE, P;; Q;e e et N Y,

Technical Relationship

. ) . “Abse _ ca pe ese
19. Supply for oilseed: ng + Qos - Qos * Qs Y

. ' e
20. Crushing for ojlseed: Qg: = aQSE + {1-a) QE

. . d o se
21, Harﬁet ¢learing for mesl: Qge * Qﬁse = Qme +Qee o+ Q;
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Table B-5 {(cont'd.)

22,

23,

d ee se
Market clearing for oil: Qge + QEGE = Qoe + Qo +.Qg

‘Price linkage: P+ ME = aPp + (1-a) P

Regional Relationships

Fguilibrium Conditions

7.

ee . i1
Qos - Qos

.4

G =Gy
ee _ il
Q" = oyt

i L pe
P = Pos + T

oS 0S5
i . opey

P o T,
i 2 pe g

s Fo* T

Projected Results

Projection Set I

Under the assumption of the Projection Set I, the results are as

follows:

da.

The South America region shifts from being a net exporter to net
importer.,

Exports from the region of East and West Africa, and East Asian/
Pacific region increase at the annual rate of 1.0% and 2.1%
respectively.

Japan, Central America, North America,; West Asia and South Asia
increase their demands for imports.

Eastern Burope is a medium-sized importing region.

The USSR, a major exporter in the 1960s is in the 1980s neither an
exporker nor importer. '

The Asian countries with centrally planned economies, exporters in
the 1963-65 period, become importers.
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g. Canada, an importer in the 1963-65 period becomes an exporter of
vegatable fats and oils in the 1980s,

h. South Africa, an exporter in the 1963-65 period becomes an importer
of vegetable fats and oils in the 1980s,

i, The developed countries who are importers are still a major market
for vegetable fats and oils but the growth rate falls to as low as
1.9% annually,

j. The increase.in exports from the United States is assessed at 7.,2%
annually., . That is, 1.2 million tons in the 1963-65 period to 3.6
million tons by 1980,

projection Set IX

Projection Set II assumes that the projected growth rate of
oitlseed production in the developing countries is 402 higher than that
of Set I.. Under this assumption; the results are as follows:

a. The increase in oilseed production in the developing countries
contributes Lo the reduction in the world prices for vegetable
fats, olils and oil cakes to a greater extent than in the Set I.

b. The rise in incomes in the developing countries is assumed to bhe
greater than in Set I so that the demand for vegetable oils
increases.  In the developed countries, the demand for them
inereases only slightly.

¢, In world trade, importing countries increase their volume of
imports. Exports rise only slightly in the developed countries,
but rise rapidly in the developing countries.

Projection Set 111

Projection Set I[II assumes that agricultural production and econo-
mic growth in the developing countries are at a lower level than in
Set I (Agricultural production is 30% lower). Under this assumption,
the results are as follows:

a. The production of vegetable fats and oils declines almost to the
production level of Set I, Demand for vegetable fats and oils is

low in the developing countries.

b. The effects of higher prices caused by the reduction in vegetable
fats and oils production are to some extent offset assuming a
reduction in earnings in the developing countries. world prices
for veyetable fats and oils, however, are assessed higher than in

Set I,
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c. ‘the level of trades among reqlonal bloas is c]ose to thaL in Set.I,

fables B-6 and B-7 indicate the results projected by Set I and
Table B-8 shows the compalison between the results pro;ected by Sets
I, IT and III.

The aid. to the devaloplng countries arising from us public Law
480 is judged to have s1gn1E1cant effects on world prlces for fats and
oils.1}

With regards to earnings and expenditures related to the trade in
fats and oils in the developing countries, it was shown that, under
the conditions prevailing in Projection Set IX, the earnings of the
exporting reglons ave just slightly higher than under Projection Set
1. This is because the growth in domestic consumption nearly offsets
the increase in production. On the other hand, for the developing
countries who are importers, the level of demand is greater than
domestic production, and - the amount of nmoney required to purchase
imports inereases dramatically to exceed the revenue from exports. 1In
Projection Set III, however, the above results is reversed.

By assuming the earnings ‘and outlays of foreign currency by fats,
oils and oil ¢ake trade in the period 1963-65 to be $905 million and
$92 million respectively, the overall earnings and outlays of deve-
loping countries for the three sets are as follows:

projection Set I  ...., Earnings $1,058 million
Outlays $607 "
Projection Set II ...,. Earnings $,1269’ ar

Qutlays 5697 "

Projection Set III ..... Earnings $952 "
OQutlays $522 n

1) In the case of oversupply, the supply is Eightened relative to the
demand by reducing the stock by providing the aid, and by the
lowering of the guantity able to be supplied through ordinary tran-
sactions so that a conspicuous decline in price can be avoided.
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by Commodity

Alternative 1280 Projection of Vegetable 01l Production,
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