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ABSTRACT

World supply, demand, and trade of ollseeds and oilseed products are projected
te 1980 under three alternative projection sets regarding eceonomic development and pro-
duction growth rates in the less developed countries [LDC's) Focus is centered on
world demand proswects for exports o the LDC's. The projections suggest that world
trade in oilseed products will continue to be highly comwetitive. With a continuation
of recent supply and demand trends and policies, world prices for vegetable olils would
decline and prices for oilcakes would remain stable. TIf LDC's inereased their export-
able supplies, world nrices of both vegetable oil and oilcakes would decline, net earn-
sl

ings of [DC's from oilcskes would greatly increase, but combined net trade earnings from
cilseed products would decrease.

World import markets for oileakes will continue to be found almost exclusively in
developed countries. Tncreased nroduction in many IDC's would be absorbed by internal
demand. Imnort demand for vegetable oils will become much greater in the LNC's. Per

caplta nutritional levels will improve in IDC's. There igs an implied need for contin-
ued concessional sales of vegetable oll to importing LDC's. IDC's inelude both import-

ing and exporting countries, making it difficult Tor them to achieve among themselves

Lower world prices for oilseed products would
benefit importing countries bul would adversely affecl earninegs of exporting countries.

a consensus on policy cobjectives.

Key words:

0ilseeds, vegetable oil, oilecake, world supply and demand, projections,
foreign trade.
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FOREWORD

Cilseeds and their products are some of the primory agricultural commodities traded
on the world market. Not only is the volume of trade large, but alsc it grew substan—
tielly in the decade of the sixties. Further growth is expected due to rising levels
of income and population growth,

This anelysis focuses upon the expected long-term demand for ollseeds and their
derlvatives, especially from the perspective of potential exports of less developed
countries (IDC's). Due to the independence of vegetable oil and oilseed meal markels,,
separate demand estimates are made under three sets of assumptions. Under these, the

net trade earnings of LDC's are projected to be at lower levels in 1980 than they were
in the 1963-65 base period,

Attention is ealled to several of the conclusions of the analysis. World trade
is expected to continue to be highly competitive. Prices of vegetable oils will most
likely decline end those of oilmeal remain relatively stable. The import demand for
vegetable cils in IDC's and for oilmeal in developed countries will experience the
greatest expansion. Increases in production will meet increased internal demand in
nany LDC's, several of which are importers of these commodities.

This study was part of a research project on "Demand Prospects for Agricultural
Products of Less Developed Countries" conducted by the Economic Research Service under
a participating agency service agreement Tor the Agency for International Development.

The research on demand prospects for agricultural products of less develgped
countries was conducted under the direction of an ERS Technical Advisory Committee,

with Louis F. Herrmann as Chairman. Arthur B. Mackie and Anthony S. Rojko served as
advisors and research leaders.
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SUMMARY

¥With rising levels of population and income, world production and trade of oil-
seeds and oilseed products are expected to continuve to grow. Worla supply and demand
projections show that by 1980, the level of vegetable oil demand will increese gsube—
stantially over the 1963-65 level, with over half the expansion among the less devil-
oped countries (LDC's). Oilcake demand will alsoc increase over 1963-65 levels, wiith
developed countries meking the greatest use of the commodity. World trade in oilseed
products wiil continue to be highly competitive.

Projections of production, consumption, trade, and prices in this report vary
acecording to alternative assumptions about trade poliecies, agricultural productivity,
and economic growth.

With constant 1963-65 prices, a continuation of present trends and policies, and
moderate gains in productivity in the LDC's (projection set I), 1980 world supply and
demand for oilcakes would be in balance. However, under set T, the vegetable o0il price
would need to drop by about 20 percent te bring world demand in line with supply. Be-
cause cilcakes are principally used as a protein supplement to livestock feed, an
inerease in import demand would occeur primarily in developed countries, where there
is a high effective demand for animal products.

Projected earnings from vegetable oil by exporting LDC's would increase moderately
over the 1963-65 level, while costs to importing LDC's would increase substantially
because of ravid projected increases of vegetable oil imports by these countries. HNet
earnings of the LDC's from vegetable oil exports would be substantially below the level
of net earnings during the mid-1960's. On the other hand, total LDC earnings from oil-
cakes would increase by 1980. Combined net trade earnings of the LDC's from vegetable
0il and oilcakes, however, would be lower in 1980 than they were in 1963-65.

Projection set II assumes a higher level of economic growth and agricultural
productivity in the IDC's., Their annual growth rate in oilseed production is assumed
to be M0 percent higher than under set I. To bring world demand in line with the in-
creased preduction, a 3l-percent decline in vegetable oil prices and a 13-percent
decline in oilcake prices are projected from the 1963-65 price levels. With higher
income levels in the LDBC's, their demand Tor vegetable oil would increase considerably.
As a result, vegetable oil import costs would rise sbove and export earnings would drop
below those of set I. LIC export earnings from oilcakes, however, would greatly in-
crease. Consequently, IDC net export earnings from oilseed products would be greater
under set II than under set T, but still lower than the 1963-65 level.

Projection set III assumes a lower level of economic growth and agricultursal pro-
ductivity in the IDBC's. Their oilseed production is assumed to droop 30 percent below
that projected under set I, With a decline in production and income, vegetable oil
prices would drop 13 percent below the 1963-65 level, and oilcake prices would increase
8 percent. Net LDC export earnings weuld be less under set III than under the two
cther alternatives--mainly because of the lower level of trade—-and such earnings
would alsc be below the 1963-65 level.

Given the projected world supply and demand conditions for vegetable oils and oil-
cakes, the following conclusions are evident:

-+.. Per capita nutritional levels will improve.

---. There is an implied need for continued concessional sales of vege—
tatle 0il to less developed importing countries.

ix
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LDC's include both importing and exporting countries, making it dif-
ficult for them to achieve among themselves a consensus on policy
cbjectives. Lover world prices for oilseed products would benefit
importers but would adversely affect earaings of exporting couniries.

With a continuation of present supply and demand trends and policies,
world prices for vegetable oils would decline and prices for oilcakes
would remain stable.

With higher production levels in the LDC’s, their efforts to increase
exportable supplies would result in reducing world prices of both
vegetable oil and oilcakes, bul net export earnings by the IDC's
would increase as a result of increased earnings from oilcakes.

Increased domestic production in many LDC's would be absorbed by
internal demand.

World import demand for vegetable oils will become much greater
in the LDC's.

World import markets for ocilcakes will continue to be found almost
exclusively in the developed countries.
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: : WORLD SUPPLY AND DEMAND PROSPECTS
: | FOR OILSEEDS AND OILSEED PRODUCTS IN 1980

: With Emphasis on Trade by the Less Developed Countries : 1
by
- LS Ivie T. Yoe and Malek M, Mohtadi, Agriculturel Economists
B . Toreirn Regionel Analysis Division, Econcmic Research Service ;I

PART L.--INTRODUCTION AND REVIEW OF PRICES

1,~—INTRODUCTION

The specific chjective of this study is to estimate long-term prospects for ) :
world trade in ocilseeds and oilseed products. . é

; Analysis is primarily divrected to demand and, to g lesser degree, supply. For :
i the less develcoped counbries (IDC's ), this report indicates the probable magnitude e
| of foreign exchange expenditures for and earnings from cilseeds and cllseed products. :

1 Most oilseeds yield both vegetable oil and oilseed meal in relatively fixed -iI

proportions. Markets for the two products are largely independent and the growth 4
; rates of demand for oil and for meal can very sharply. The complexity of the demand
3 for oilseeds is indicated in figure 1, a flow chart of the French fats and oils
economy during 1958-60.

Part IT of this report concenirates on demand for vegetable 0il and part ITI pri-
marily concerns demand for oilseed meals. Part IV Ymarries" the two snalyses, Gevelops
production projections, and presents the resulting trade implications.

The projections in this study are neither targets 1o be gimed at nor forecasts ; B :
of what will actually take place. Rather, they are estimates, based on specific ' ;
assumptions, of probable future demend for and supply of oilseeds and oilsgeed produects.

The assumptions used are meant, of course, to be as realistic as possible, and recent -5
. past experience is their point of departure. Therefore, the projections supply the :
Lasie for their own amendment in the future, should the underlying assumptions be . 4
changed as a result of new informsticn or new pelicies. In some instances, enough
statistical dats have not been available to permit analysis of various economic
relationships. Also, the relisbility of the availsble data is not always as high as
may be preferred. Finding enough reliasble data is especially difficult for oilseeds
because of the large number of crops involved.
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FLOW CHART OF THE FATS AND OIiS ECONOMY OF FRANCE,
AVERAGE 1958-60
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Basic Definitions 1/

Key terms used in this report are defined as follows:

Jilseeds

Unless otherwise indicated, "oilseeds" include soybeans, peanuts, cottonseed,
sunflowerseed, rapeseed, copra, and palm kernels. Since linseed oil is classified
gs an industrial oil, flaxseed is not included in this study's enalysis of vegetahble
oil demand. However, in the ansalysis of olilecske demand, flaxseed is included.

Vegetable 0ils

Unless otherwise indicated, "vegetable oils" include soybean oil, peanut oil,
cottenseed oil, sunflowerseed oil, rapeseed cil, coconut oil, palm kernel oil, palm
oil, and oliwve oll.

Qilcakes

The term "oilcakes" is applicable to both expeller cake (obtained from pressing
seeds and generally containing 3-T percent oil by weight) and extracted meals (obtained
from solvent extraction of seeds and generally containing less than 1 percent oil by
weight). The terms "oilcakes" and "meal" are thersfore synonymous in this report.

Unless otherwise indicated, "oilcakes" include the meal and cake from soybeans,
peanuts, cottonseed, sunflowerseed, rapeseed, copra, palm kernels, and linseed.

0il-Eguivalent Basis

The quantity of oil contained in ocilseeds produced and in oilseeds traded is
converted to an oil-equivalent basis. For example, to obtain a total oll trade figure
for a region, the guantity of vegetable oil shipped in the form of oilseeds, or oil-
equivalent, is added to the guantity of vegetable oil traded as =such.

Meal-Equivalent Basis

The quantity of meal contained in oilseeds produced and in oilseeds traded is
converted to a meal-equivalent basis., For example, to obtain & total meal trade
figure for a region, the quantity of meal shipped in the form of oilseeds, or meal-
equivalent, is added to the quantity of meal traded as meal.

Units of Measurement

Metric tons are used unless otherwise noted.

Time Reference

Trade, produciion, and consumption are on a calendar year basis.

1/ A more detajled discussion of ocilseeds and cilseed products and their uses
appears in app. C, pp. 191.-200.




For vegetable olls, the world

pelitical, and geographic criteria.

Developed
1. United States
2. Canads
3. FEuropean Commwniby ..........
b, United Kingdom
5. Other Western Burope ........
6. Japen
7. Australiz and Wew Zealand
8. Republic of South Africa

Central Plan

g.

1G.
11.

Less

Eastern Europe ...... I

USSR
Communist Asig ..veivuronsans

Developed

iz.

13,

1h,

15.

Regional Grouping

ig divided into 18 regions, based on economic,

eevnr... Belgium-Luxembourg, France, Federal Repub-
i lic of Cermany, Italy, and the Netherlands.

weveer.. dustria, Denmark, Finland, Greece, Iceland,
Ireland, Malta, Norway, Portugal, Spain,
Sweden, and Switzerland.

vev... Albania, Bulgaria, Czechoslovakia, East
Germany, Hungary, Poland, Romania, and
Yugoslavia.

weveess. Mainland China, Mongelia, North Korea,
and North Vietnam.

Central America and Mexico .......... British Honduras; Carribbean including

South fAmeric8 .o iviviveanns

Bagt and West Africa ........

Horth Africa and West Asia ..

Cuba, Costa Rica, Bl Salvador, Guatemala,
Hondurses, Mexico, Nicaragua, and Panama.

vesvs... Arpentina, Bolivia, Brazil, French CGuiana,
Parapguay, Surinam, Urugusy, Venezuela,
Chile, Colombia, Ecuador, Peru, and Guyana,

wev+.... Botswana, Burundi, Ethiopia, Kenva, Lesotho,
Malagasy Republic, Malawi, Mauritiuvs, Mozam-
bigue, Bhodesia, Rvanda, Somalia, Swaziland,
Tapzania, Uganda, and Zambia.

Angola, Cameroon, Ceptral African Repubtlie,
Chad, Congo (Kinshasa), Congo {Braz.),
Dahomey , Gabon, Gambia, thana, GCuinea,
Ivory Coast, Liberia, Maeli, Msurilania,
Niger, Migerias, Portuguese Guine#, Sene-
gal, Bierra Leone, Togo, Upper Volta and
Qther Portuguese West Africa.

e AMlgeria, U,A.R. {Egypt}, Libya, Moroecco,
Sudan, Tunisia, Bahrein, Cyprus, Iran, Iraq,
Israel, Jorden, Kuwait, Debanon, Muscat and

L
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Oman, Qatar, Saudi Arabia, South Yemen,
Syria, Trucial States, Turkey, and Yemen,
16. South #sia ......... e tea e Afghanistan, Bhutan, Ceylon, India, Nepal,
and Takistan.
% 17. BSoutheast Asia ...... e Cretaaeas Burma, Cerbodia, Laos, South Vietnam, and
i Thailand.
i
i 18. East Asia and Pacific Islands ....... Brunei, China {Taiwan), Hong Kong, Indo-
2 i nesia, South Korea, Macao, Malaysia, New
i i Cuinea, Pacific Islands, Papus, Philippines,
3 i and Singapore.
o %‘ For oileakes, the world is divided intoc 13 rather than 18 regions--nine regions {
H ; used in the vegetable oil analysis were combined into four regions for the oilcake
; i anelysis:
i3
. E Republic of South Africe
i Australia and New Zealand
f South America ;
B Central America and Mexico
: Fast and West Africn
{ North Africa and West Asia
: Scuth Asia
: Southeast Asis
: East Asia and Pacifiec Tslands g
; a
i :
!
|
1
;
i :
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3 ; 3]
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2.-—EXPORT EARNINGS, IMPORT COSTS, AND PRICES OF GILSEEDS AND OILSEED PRODUCTS

Export Earnings or Import Costs

World export earnings from the oilseeds and oilseed products of primery concern
to this report averaged some $2,901 million during 1963-66. Trade in oilseeds was
valued at $1,458 million; trade in vegetable oil amounted to $898 million and trade in
oilseed meals, to $5B5 million (table 1).

The less developed countries earned an average of $1,34k million in foreign ex-
change from oilseeds and their products during 1963-66. Imports for the LDC's averaged
$421 million. Thus, net exports were $923 million. LDC's exported $268 million worth
of oilseed meals, while imports averaged only 37 million. Their vegetable oil exports
were $440 million, while imports were $269 million to bring about net exports of $171
million. LBC's exports of oilseeds, as such, averaged $636 million; imports amounted -
to $145 million.

Developed countries provide the bulk of the market for oilseed exports of the
LDC's. During 1963-66, the developed countries' imports of oilseeds and oilseed
products averaged $2,405 million a year. This is approximetely 80 percent of total
world imports.

By region, average annual net export earnings from oilseeds and oilseed products
during 1963-66 were greatest for the United States——$864 million. Such net exports
provided the East and West Africa region with $473 million a year, while the East Asia
and Pacific Islands region earned $341 million. Trading pattern differences wibhin
regions are, naturally, reflected in export earnings. For instance, South America
was a net importer of cilseeds and vegetable oils but a net exporter of meals, so on .
balance the region was a net exporter.

during 1963-66 averaged some 3993 million. The United Kingdom's net imports averaged
$292 million, while Japan's averaged $283 million. Net imports of the Other Western
Eurcpe {(0.W.E.} region amounted to $327 million. Individual regional trade in oilseeds
and oilseed products for 1963-66 is presented in appendix A.

Fer the European Community (EC), net imports of oilseeds and oilseed products -I

On a commnodity basis, the largest export earner among the oilseeds in 1966 was
soybeans, $859 million, followed by peanuts, $295 million, and copra, $245 million
(table 2}. The major vegetable oils traded in 1966 were sunflowerseed oil, $175 mil-
lion, end soybean o0il, $160 million, followed by peanut oil, coconut oil, and palm oil,
which were all arcund $1h3 million. Palm kernel oil was the least important--$28 mil-
lion. d

By value, soybean meal was the most important meal exported in 1966. Soybean
meal exports, vhich totaled $297 million, were Pfollowed by peanut meal, $129 million,
and cottonseed meal, $71 million.




Prices

The profitsbility of trade is primarily determined by the level of prices received.
) 1 The price of copra, palm kernels, and peanuts has consisbently heen well above the price
; i of soybeans, while rapeseed, sunfloverseed, and cottonseed prices have been relatively
close to the soybean price, especially in recent years (table 3).

The price levels of oilseeds are determined by the price of their oil and meal com—
4 ponents, The combined value of the meal and the cil is greater than the price per ton
of the parent product since 0il end meal values include, among other things, crushing

; costs and margins., [uong the oilseed products, the velue of soybean meal is greater

; than the value of soybean oil per ton of the product. The price for copra, palm ker-

i nels, rapeseed, and flaxseed is determined meinly by the value of the oil contained in
[ each. The value of peanut oil has been two to three times as great as the value of
peanut meal, The oil value in sunflowerseeds has been about twice as large as the meal S
value, while for cottonseed, the meal and oil values have been relatively eqgual. IS  !

" - During 1955-68, the value of soybeans, copra, and palm kernels generally increased,
5 while the value of pesnuts, sunflowerseed, cotionseed, rapeseed, and flaxseed declined.
i During the same period, the oil component value declined for all of the oilseeds except
copre and palm kernels. Conversely; the value of the meal has been increasing for all

A commodities except sunflowerseed.

; The main component determining the price of the parent product strongly infTluences

2 the future price prospects of an cilseed product. For example, soybean meal ceonsbitutes
the bulk of soybean value and while soybean oil prices have been declining, meal prices
have been increasing. As & consequence, the price for soybeans has been relatively firm,
For peanuts, the price of meal has also been increasing, while the price of peanut oil
has been trending down. Since the major portion of the value of peanuts is in the oil,

: peanut prices have been declining.

Vegetaple 0il Prices

i The price levels that bring supply and demand into eguilibrium on the world market ]
i represent the total effect of decisions teken by & large number of individuals, com- i
‘ panies, and organizations that make up the fats and oils market. TInbernational market '
1 ; prices of fats and oils move freely in response to changes in supply end demand within

" this highly complex market. To date, they have operated satisfectorily in providing a
X filexible process for bringing supply and demand into equilibriun, although at declining
; prices.

B Price developments of individual oilseeds and vegetable oils cannobt be explained
primarily by changes in supply and demand on the markets of the individual commodities.
Short—term fluctuations in prieges result largely from changes in the supply of each
individual oilsee@ commodity and in the prices of substitutable oils and fats. Prices

5 are also debermined by changes in supplies from domestic production in the main import-

: ing countries as well as price changes on the world markei. Alsc, price chanpes for

D oilseeds may differ significantly from price changes for vegelable oils-—for reasons

" i thet have to do with the policies of crushers, the policies of the governments of im-

v ! porting and exporting couatries, and the demand for byproducts {cakes and meals) {26,

- p. 55). 2/ F
% Tachnical and economic factors influence the substitutability of flats and olls. %

. From the bechnicel poink of view, most individual fats end oils are interchangeable

2/ Underscored numbers in parentheses refer to references listed al the end of this '
report.
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since the various characteristics of the oils can be altered by processing. As indi-
cated in appendix C, soft oils csn be hardensd and flavors can be added, moderated, or
entirely removed, for example. All of the soft oils used Tor rooking or for salad
oils are substantially interchangeable and additicnally, butter, lard, and the palm
olls are used as cooking fats. For the manufacture of margarine and shortening, sll
the soft oils, palm oils, and lard are substitutable to a large degree,

The chief economic factors influencing interchangeability, spart from consumer
preferences, are the availability of different kinds of fats and oils and, where sub-
stitution is not too Aifficult, their relative prices. The possibility of storing
?ilseeds,)oils and fats, and their products enhances the scope for interchangeability

15, p. 7).

The utilization of any individual oil cannot be considered without reference to
the end use in which it is incorporated because the margin on different products can
vary widely. TFor some products, a small incisase in price in any individuwal oil might
mean its elimination from usage because of the close degree of substitutability of a
cheaper oil. On the other hand, to obtain a premium product, the continued use of
the specific oil might be considered worthwhile despite the price increase. Thus, it
is difficult to indicate with any degree of accuracy how wide the margin must be between
the various oils and fats to encourage a greater use of one over ancther.

F

Advances in technology have made it possible to use a wider variety of oils and
fats as subsbtitutes. Changes in the composition of margarine in recent years are an
example., A study of the changing composition of margarine in a group of Western Euro-
pean countries during 1958-63 indicated substantial increases in use of marine oils,
animal fats, and soybean oil (gg). By contrast, there were decreases in use of laurie
oils (coconut and palm kernel), palm 0il, and peanut oil., Once technology comes into
play, prices are more significant in determining the use of various vegetable oils.

Increasing interchangesbility among fats and oils has had two discernible effects
on their prices over time: (a} The scatter or spread of prices of the various kinds has
become narrower over a long period because the inereasing scope for substituting cheaper
for more expensive kinds tends to raise the long-term price level of the former and lower
the price level cf the latter, in relative terms; and (b) over a long period, short-term
divergences in prices of one kind of fal or o¢il from their own trend or from the general
average of many kinds become smaller and briefer since users of an oil that temporarily
becomes unusually expensive can more easily and quicklvy substitute an oil whose price
hag not risen or has not risen as much.

The degree 4o which the prieces of different vegetable oils have moved together
is a good indication of their substitutability. Such movements can conveniently be
expressed in terms of correlation coefficients, In a recent report (;i), a matrix of
price correlation ceoefficients was calculated for four soft oils and the two lauric
oils (coconut and palm kernel), covering data for 1950-66. To complete the matrix
for the vegetable oils under consideration in the present report, correlation coef-
Ficients were compubed for the remaining oils for the same time period. A summary of
the results is given in teble k. R

These calculations clearly show that while the prices of the two lauric oils are
very closely related, they hear no significant relationship to the prices of any of the
other seven oils. This is not surprising in view of the distinct qualitites of the ¥
lauric oils (see app. C).

Olive oil prices also displayed a low correlation with other vegetable oil prices.,
This was probably due in part to the sharp variations in annual production of olive
il and in part to the distinet demand for the cil, especially in the Mediterranean
countries, despite its high price level,
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Among the soft oils and palm 0il, there is a network of close price relationships.
This close linkage is as expected in view of the high degree of substitutability of
these oils,

Price Flexibilities

This section measures the factors affecting the level of international prices for
selected vegetable oils, To permit comparisens of the price responsiveness of these
oils, price flexibilities were computed. Price Jlexibility is defined as the percentape
change in the price of a commodity associated with a l-percent change in the quantity
produced of that commodity or a related variable, all else remaining constant. 3/

In the development of price flexibilities, the two lauric oils are considered by
themselves because of their low price correlation with the prices oF the other oils.
For similar reasons, olive oil is considered by itself. The remaining six oils are
grouped teogether and are called "other oils" for the purposes of this section.

Multiple regressinn analysis is used with the international market price as the
dependent variable., Quantities produwced in the current year, quantities produced in
the previous year, and income are the independent varisbles, A lagged production var-
iable was introdnced because of the absence of stock data. When the data are expressed
in logarithms, the regression coefficients can be viewed as price Tlexibility estimates.

Several regressions were developed with 1955-68 data, for the lauric oils, olive
oil, and the other oils. The folloving regressions were selected on the basis of con-—
firmation of the estimabted coefficients to a priori knowledge derived from economic
theory and on the basis of their "t," "F," and "R2" values:

{a) Lauric oils:

Log Py = 5.16 - 2.357 Log l + 1,145 Log 9+ 0.616 Log I,
(1.99) (0.91) -+ {(1.20)

F=1Lk0o0 RE = L3 B
{p) Olive oil:

Log PO = 5.b77 - 0.821 Log @0 - 0.31k Tog Q° . + 0.395 Log I,
¢ (4.60) a7 =1 (1.75)

2

F=17.h R = .71
{c] Other oils:

Log PO° = L.607 - 0.5911 Log Q°°
t (2.51} t

2

F=6.3 R* = ,36

3/ Price flexibilities are discussed in {30, pp. 53-55).
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P% = weightedly international price of coconut oil and pelm kernel oil

Q% = current quantity of world lauric ocils production

Q%—l = lagged quantity of world lauric oils production

It = national product index of developed countries §
Fg = international price of olive ofl

Qg = current quantity of world olive oil rroduction

Qg—l = lagged quantity of world olive oil production N
PEO = weightedﬁf international price of the six other vegetable oils

ng = current quantity of other vegetable oils produced, world basis ¥

The estimated "t" values appear “n parentheses below the estimated coefficients.

The estimated price Flexibility of lauric oils indicates that a 1.0-percent change
in the quantity produced would be associated with about a 2.h-percent change in the
price in the opposite direction, other things remaining equal. This means that opposite
price movements more than offset the effect of quantity changes. 1In sharp contrast, the
estimated price flexibility for olive cil indicates about a 0.8-percent price decline
with a 1,0-percent production increase. 2/ For the other oils, the estimated price
flexibility indicates that during 1955-68, the price declined about 0.5 percent with
each 1.0-percent quantity increase.

The reciprocal of the price Tlexibility estimate may be considered as an approxi-
mation of the price elasticity of demand (30), Based on the price flexibilities, the
implied price elasticities of demand were computed to be ~0.4 for lauric oils, -1.2 for
olive oil, and -2.0 Por the other ocils. In view of the inelastic price elasticity for
lauric oils, one would, of course, expect a change in price greater than the rate of
change in production, The converse would be true for olive cil and the other oils.

Effects of U.S. Public Law 480 on World Prices

The effect on world prices of large-scale P.L. 480 concessional shipments of vege-
table oil is important in view of the high degree of substitutability among ve jetable
oils.

Soybean and cottonseed oils are the major cils under the provisions of P.L. h&qg.
Soybean oil shipments are the most important; in 1965, they totaled some 350,000 tons.

Coar

A recent study of the world soybean market included an analysis of the impact on
the market of P.L. 480 exports of soybean oil {31). The study concluded that Yeconces-
sional exports of soybean oil under P.L. k80 have done much to sustain prices and in-
comes of growers in the soybean sector since the mid-fifties and the abandonment of

these shipments in 1965 would have depressed oil prices an estimated 2 or 3 cents per gf

pound, and bean prices by as much as 28 cents per bushel.” Reworded, P.L. 480 shipments

of soybean o¢il in 1965 increassed the price of soybean oil on the normal U.S. commercial v
market by about 20 percent above what it would have been in the absence of such ship-

ments. The United Nations Food and Agriculture Orgenization {FAD) has stated that since

1/ Weighted by the volume of world trade of each oil (table 2} and the international
price of each o0il {table 3).

5/ Dr. Al-Zand, using 1950-66 data, obtained a price flexibility of -0.835 for olive
oil { 2, p. 126},
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soybean oil is the mejor vegetable oil traded in the world, it seems reasonsble to
assume that the market prices of other oils, particularly those most interchangeahle
with soybean oil, were higher than they would have been had the P.L. 480 vegetable
oil shipments been placed on the commercisl market (19, p.5 ).

Oileake Prices

International prices for oilcakes have trended upward in the past decade as =&
result of & sustained increase in demand. The inecresse in demend has been primerily
due to an increase in livestock production and the feeding of more concentrate rations
per unit of livestock output. The increased production of animal products has occurred
mainly because of increases in per capita income and population and changes in dietary
habits in many economicslly advanced countries of the world.

With respect to demand Ffor different typas of oilcakes, substitutability does
exist in varying degrees even though chemical and biological characteristics of the

oilcakes differ (see app. C)}. A study of the structure of the soybean export market
stetes:

Tndividuel high-protein feeds, for example soybean mzal and lin-
seed meal, are substitutable in varying degrees in mixed feeds with other
high~protein feeds such as the mesls of peanut, cotionszud, copre, fish-
meal, elfalfe, meat scraps, and tankage,

The practicality of such substitution depends on a number of fac—
tors, including reletive Prices, growth rate for the consuming animal,
and ability of the meals to meet their amino-scid requirements, As a
consequence of such substitution, the elasticity of demand for any given
high-protein feed may be expected to be greater than the elasticity of
demand for high-protein feeds in the aggregate (Y, pp. 19-20) .

The degree to which prices of the diffevent oileakes have moved together, as ex-
pressed in terms of correlabicn coefficients, was used to measure the substitutability
of different ocilcakes (table S). Data for prices of mix oilseed meals and fishmeal for
1955-66 are given in tgble 3.

As expected, the calculations indieaste that prices of the varicus oilcakes are
closely related. The verying degrees of price correlation among the various oileakes,
apart from supply constraints, are partly due to differences in the crude protein con-
tent and to differences in the essential amino-acid composition of such protein., For
example, sunflowerseed meal contains sbout 28 percent protein, while soybesn meal is
nearly b6 percent crude pbrotein. Soybean meal and peanut mesal are nearly identical with
respect Lo crude protein content, but soybeean meal is prefersble--mainly because its
lysine content, one of the more restricting essentiel amino-acids, is about 65 percent
greater than that of peanut meal. The essential amino-acid pattern of protein in var-
ious meels is contained in appendix table (-1,

Price Flexibilities

As with vegetable oils, price flexibilities for oilecakes were computed to estimate
price responsiveness to changes in supply. Because there were no sharp disparities in
the price correlation coefficients of the different oilecskes, price fiexibility estimgtes
vere developed with 1955-66 deta for 21l mesls combined. The following three regressions
were developed:

{a) Loeg P = 1.354 - 0,393 Log g - 0.578 108
{(0.64) mto(q,21) S

11
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+ 1,45 Log I

{2.58)
= 2 _
F = 13.h4 R® = .83
(b} LogP = ,702 - 0.579 Log Qpy + 1,120 Log I
(0.96) (2.23)
F=18.4 R® = .80
(¢) LogP = 1,062 - 0.1k2 Log Qpy - 0.522 Log Q
{0.23) (1.60) &
+ 1.051 Leg T
(2.25)
F = 15.2 RZ = .85
where:

P = international prices of peanut, coconut, palm kernel, soybean, cotton-
seed, linseed, sunflower, and rapeseed meals. The prices are welghted by
the volume of world trade of each meal

Q = current quantity of world oileake production

Qpt-1= lasgged guantity of world cilcake production

I = national product index of developed countries éj

Q = current quantity of world corn, barley, and oats productiocn

The estimeted "t" values eppear in parentheses below the estimated coefficients.

In equation {a), world production and lagged world production of oilcakes were
not good explanatory variables, but the income variable was gignificant. This is not
surprising becguse sharp increases in demand gbsorbed production inereases during 1955-
66. The estimated price flexivility indicates that a 1.0-percent change in production
would be associated with an approximz.e .h-percent change in the price of oilcakes in
the opposite direction, other things remaining equel.

Equation (b) is the same as equation (a} with the exceptlon of lagged preduction.
The lag varimble was deleted to see if the preduction verieble would show any statis-
tical significance. The "t" value for the production coefficient increased but it
still was not a good explanatory variable.

In equation (c), world grain production was added as an independent wvariable to
measure its significance on mesl prices. World production of grain was significant at
the 10-percent level. The eguation indicates that a l-percent increase in world grain
production would reduce world meal prices by 0.5 percent, other things remaining equal.
The equation elso indicates that on the world level, olilcakes and grain are substitutes.
However, within certain price limits, the two tend to be complementary rather than sub-
stitutes in the compound feed industry. As technological sdvances are continued in
the mixed-feed industry, the tendency to substitute is likely to incresse.

éj Index constructed from Moe's population study (BE).
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Tahle 3.--Price series of major oilseeds, fata and oils, and oilseed meals, L9GL5-08
Ttem & . 1955 . 1956 | 1957 | 2958 | 1959 ; 1960 ; 1961 | 1962 | 1963 | 1964 | 1965 - 1966 , 1967 | 1968
e e Dollers per webriec ton — - = — — — — - o _ _ . _ _ _
T Oilseeds: :
; Peanuts.............: 190 208 =20b 165 18 138 196 171 113 187 206 187 2182 27168
: Cotbtonseed........ o1 106 3108 98 8g 90 97 - 99 Bg g2 98 1oh 1ol T 99 T 102
% Soybean.............: 111 112 106 ok 96 111 101 110 111 117 128 11k 111
] Sunfloversced,...,..: 110 118 111 96 109 6L 106 108 108 103 124 138 117 109
i Rapeseed............: 11 152 136 114 128 128 175 107 1107 116 124 133 122 10k
i COPra. s e ciiiaacnssn : 186 183 179 205 249 20T 170 166 186 198 225 187 =207 232
El Paim kernels........: 243  1hh 141 153 100 164 136 136 152 151 179 156 164 17k
; Flaxseed..,......... =155 1t3  1k2 1bs 153 1ks 150 149 136 136 133 128 136 143
i :
f* Vegetable oils: :
| Peanut oil..... cesvax 28T 360 358 275 300 326 339 2Tk 269 313 323 296 287 269
i Cottonseed ofl......: 265 335 323 291 252 235 305 266 243 250 278 333 278 3/269
; Soybegn oil...... een 295 3ML 0 390 260 233 225 283 218 215 298 265 259 216 178
- Sunflowerseed oil...: 293 355 345 268 269  ohk 316 241 236 25k 292 852 9212 19k
El Rapeseed oil........: 308 37 358 261 oo 219 280 22r 215 258 263 ohh 206 161
i Coconut oil.........: 260 26b 271 %6 378 317 25k 252 g3 266 360 311 332 1393
g Palm kernel oil,....: 259 262 267 296 358 305 253 249 279 29h 350 292 256 3/330
i Olive oil....... «e..x 608 952 760 6hh 58 62k sET 651 923 SB5 663 660 689 &8
! Palm oil........... «1 240 2358 252 200 238 224 298 2lo 218 23k 269 233 L/226 h/1ko
K Linseed oll........o: 2b7 320 271 266 226 254 280 @5 213 237 213 191 202 T 23h
. Other oils and fats :
K Butter..............: 970 882 772 o8 ou8 853 <06 B2 900 930 911 838 7161 768
i Lard...veeeeinvaunnt — - 36h 345 269 253 2kky =17 213 a5y 292 282 205 170
Fish oil..........v00 198 218 214 185 171 155 138 99 164 2oh 217 192 127 99
Whale oil.........oor 22 209 2k 21h 215 206 192 132 195 225 239 233 167 127
Oilseesd meals H
Peanut.......... veeet 1120 210 o8 8r 101 98 93 102 06 108 119 111 111 105
: CotLonseed, . .,...... e Bo 78 65 . By 79 78 83 93 102 g6 94 n.a. n.a.
i Soybean...... I 1 g8 90 972 a5 91 100 106 113 112 5 12h 118 a1go
; Sunfloverseed meal..: 101 91 T 67 17 GG 67 81 4o 88 34 a3 8z T0
COpPras.e.cveveaennn.: 8k a6 70 72 89 88 T1 77 o.a. 76 H6 103 98 n.a,
Linseed.............: 10k 10% 8 75 o7 a8 85 95 1or 100 103 121 108 108
148 182 175 15k 13k

1/ The pricc series used.for each item is:

; Qilseeds Oils and Fats con's,

f Peanuts: Nigerian, ghelled, Fish oil: Peruvian, semi-refined.

i Cottonseed: Sudanese, bulk, Whale oil: Crude

i Soybeans : U.5. Mo, 2 yellow. Linseed oil: Argentine-Uruguayan, c.i.f.

H Sunflowersved: East African, pure. U.K.

: Rapeseed: Cenadian, Y0 percent bulk.

} Copra: Straits. Dilsesd Meals:

i Pulm kernels: Nigerian, Peanut meal: Higerian, 56 percent.

i Flaxseed: Canadian, No. 1, 2 1/2 per- Cottonseed meal: Argentine, 44/LS percent.
y cent bulk, c.i.f. U.K. Soybean meal: Canadian, 45 percent.

; Sunflowerseed meal: Arpentine. 37/38

N Qils and Fats percent.

i Peanut oil: Higerian 3-6 percent bulk. Copra meal: Indian, 30 percent.

0 Loltongeed oil: American, crude, bulk. Linseed meal: Argeutine, 37/38 percent,
: Soybeans: Any origin, crude. Fish meal: Peruvien, 65 percent

: Sunflower oil: Argentine, semi-relined, hbulk.

i Rapeseed nil: Any origin, ex-tank Rolterdam, 2/ Nigerian.

i Coconut oil: White Ceylon, 1 percent buik, 3/ Estimated.

} Palm kernel oil: Net, naked, ex-mil) Londeon. E} Malayan, 5-percent bulk.,

! Blive oil: Bpanish, edible, 1 percent drums,

i F.o.b.

3 Palm oil' Nigerian, 5 percent e.i.f., U.K. {veekly
But.ter: New Zealand finest, ex-sbore, London, tions).
Lard: U.K., American, bulk,
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Sources: Unilever [td. and the Public Ledger

U.¥. paper of market quota-
All prices ¢.i.f, Furope

unless otherwise stated.
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Tsble H,-—Correlation matrix of vegetable oil prices E} L
L
: Soft oils : Hard oils r |
0Oils : s Cotton- i oun- : : : Palm : Palm ’ .
Peanuts . seed . {1ljuer . Soybean :Rapeseed . Olive . il : Kernel : Coconutb i' |
Soft oils: : : E %
Peanubt....oovnuuanat 1.00 0.68 0,71 0.78 0.86 0.58 : 0.57 0.3% 0.16 :
Cottonseed. ..., veedl 1,00 0.67 0.75 0.72 0.43 : 0,59 0.0% 0.0k H
Sunflower........ P 1.00 .90 0.78 0.20 1 0.4 0.06 0,12 i
Soybean, ...... 1.00 0.8k 0.24 : 0.50 0.18 0.03 .
Rapeseed.i. . iianannns 1,00 0.% : 0.73 0.20 0,03 :
Olive...... 1,00 : 0.3% 0.03 0.03 1
Hard oils:
Palm oilivescuseas o : 1.0 0.35 0.09 :
Palm kernel..,.....! : 1,00 0.90 :
Cocontb. o ivenevnnst : 1.00 .
}f The figures shown are correlastion coefficients caleulated from annusl price date for 1955-66 for N
each pair of oilesakes. -
Source: Computed from data in (13}, v c
; 4
i.' Table 5.-—Correlation matrix of internetional oilcaske prices y
= Oils ; Peanut ; Cottonseed : Soybean : Sunflower : Coprs : Linseed : Tish 2/
Pesnubt,.civevns Ahe e s sat 1.60 0.91 0.73 n.82 0.65 0.83 0.88
Cottonseed.,uuivenns 1.00 0.76 0.6h 0.546 0.81 0.71
SoYbean. v, svansrses 1.00 0.59 0.b9 0,79 0.89
SUNTIOWET . vvnsrsasrnrannes Vevaantd 1,00 0.28 o.7Th 0.61
COpTrB. e Cerraaraeras e 1.00 0.75 0.62 |
Linseed,. v uuaars Frdatrereannns . 1.00 ggg |
: Fish...veeures esena e ‘e . ! |
n 1/ The figures shown are correiation coefficients caloulated from annual price gata for 1955-66 for’®
' each pair of oilcekes.
: 2/ Price data for 1960-66.
k!
P !
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PART H.--WORLD DEMAND FOR VEGETABLE OILS

Since this report concentrates on oils of primary importance to the less developed
countries from an export-earning point of view, demand projections are not developed for

the animal fats and the marine oils. The animel fats-—such as butter, lard,and tellow--sre

the byproducts of milk and meat production. The marine oils--fish end whale oils--are
the byproducts of the fishing industry. Thus, besides being of iimited importance from
a trade point of view to the LDC's, production of animel fats and marine oils is not
closely related to demand for fats and oils, but to supply and demand for the main prod-
ucts from which they are derived,

yegetable oils are often subdivided into three broad groups according tc their con-
sistency in temperate climates: {1} "Soft" oils consist principally of soybean, peanut,

cottonseed, rapeseed, sunflowerseed, and olive oils, which are used mginly ¥or human Con-~

sumption, largely in direct liquid form, but azlso in the manufacture of margarine and
shortening; {2) "hard"” oils consist of products of pelm trees-—coconut, palm kernel,
and palm oil--which are used both Tor food, mainly in margarine manufacturing and bak-
ing, and for industrial purposes, mainly in soap; end (3) "industrie ¥ or "technical
oils consist mainly of linseed, tung, and castor oils, which are principally used as
iubricants and as drying agents in products such as paints and varnishes.

The vegetable oils bo which this report gives primary consideration are: soybean,
peanut, 2ottonseed, sunfloverseed, rapeseed, colive, coconut, palm kernel, and palm oil.
FExcluded are edible vegetable oils of minor importance from a trade point of view, such
as corn, safflower, sesame, and babassu kernel oil. Also axcluded are the indusirial
oils, which are of minor importance from a trade point of view to the LDC's and which
nave & demand schedule that is sharply different from the demand schedule for the edible
vegetable oils.
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3.--INTERNATIONAL TRADE IN VEGETABLE OIL

Level of Trade

Werld exports of vegetable oils increased .5 percent apnually from 1955-57
through 1963-65 (table 6). 7/ A striking festure in the development of vegetable oil
exports during the period was the difference in kthe rate of increase of the developed
countries' exports compared with that of the other countries. The developed countries
inereased their exports 7.3 percent e year, while the central plan countries increased
exports at 3.7 percent and the IDC's at 3.1 percent.

During 1955-57 through 1963-65, there were also marked differences in the composi-
tion of the exports among the regions, The annual rate of increase in exports of oil
in :he form of oilseeds was 13.3 percent for the developed countries, but only 2.9
percent for the IDC's. In the central plan countries, such oil-equivalent exports de-
clined at en anmual rate of 6.5 percent. Conversely, exports of vegetable oil as A
sueh ivcreased more than 2l percent e year in the central plan countries, but only 3.9
percent in the LDC's and 2.9 percent in the developed countries.

On a world basis, the developed countries' share of world exports increased from
20 to 36 percent from 1955-57 through 1963-65. The central plan countries' share de-
clined from 13 to 5 percent of the total, while the less developed countries' share
dropped from 67 to 59 percent.

The developed mountries took some T4 percent of the warld's total vegetable oil
imports in 1963-65--a decline from B0 percent during 1955-57. This was due to & rela—
tive decline in the imports of vegetable oil as such—-from &1 to 65 percent of the
worid's total. The central plan countries' share of total vegeteble oil imports in-
creased from 5.6 to 6.5 percent. The LDC's, however, incressed their share from 1h

to 19 percent.

The totel import and export trade of each of the 18 regions wasg developed from
1955 to as far forward as data permitted. Tor all of the developed reglons, trade
data were available through 1967. TFor most of the IDC's and central plan countries,
trade data were available only through 1065. Thus, the time span for considering
the trade of all regions is 1955-65.

Relative Importance of Trading Regions

Exporting Regions

The position of the exporting regicns changed considerably Irom the 1950's to the
1660's. During 1955-57, the Bast Asia and Pacific Islands region was the leading ex—
porter; the East and West Alrica region, second; the United States, third; and Commu-
nist Asia and South Asia, fourth and fifth, respectively. In 1963-65, the United
Statez was the largest exporting region, followed by East Asia and the Pacific Islands, .
Bast and West Africa, the EC, and the USSR, respectively. On a net export basis, the
Fast and West Africa region was the largest, while Fast Asia and the Pacific Islands

s

ranked second and the United States, third. These three regions dominated the world

market in the same order of importance in both periods. Communist Agia shifted from r

the fourth-ranked net exporter in 1955-57 to the fifth-ranked in the 1060's. The

7 World exports are the total of oil traded in the form of oil plus the oil
equivalent of oll traded in the form of oilseeds.
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USSR, which was a net importer during 1955-57, was the fourth ieading net exporter by
1963-65. Conversely, South Asia, the fifth leading net exporter in 1955-5T7, was a net
importer during 1963-65.

Importing Regions

The most significant importing region in 1955-5T7 was the EC, followed by the
United Kingdom, Other Western Burope, the United States, and Japan, In 1863-65, the
EC was stiil the leeding importer, but Q.W.E. was the next most important market, fol-
lowed by the United Kingdom, North Africe and West Asia, and Japan. On a net importer
basis, the regions rank somewhat gifferently. In 1955-57, the EC was the world's
leading market, followed by the United Kingdom, 0.W.E., and Japan. The seme order of
importance was maintained in 1963-65. The North Africa and West Asia region, which
was a net exporter in 1955-57, replaced the USSR in the 1960's as the fifth largest
net import market.

Changes in Trade Levels

Net lixporting Regions

The United States accounts for approximately three-fourths of the vegetable oil
exports originating from the developed countries. During 1955-57 through 1963-65,
total U. 8. vegetable oil exports incressed 8.1 pereent & year. U. S. oilseed exports
on an oil-equivalent basis increased at 13,2 percent a year, while exports of cil as
such inereased only 2.8 percent a year. This disparity, of course, is a reflection
of the rapid expansion of soybean exports from the United States.

Among the central plan countries, the USSR phenomenally changed its position
from a net importer during the mid-1950's to & net exporter in the mid-1960's. The
shift in the USSR's trade position has had very widespread effects on the world vege-
table oll market in recent years. Although the average volume of exports in 1963-65--
243,600 tons--was not relatively significant in the world total, exports by 1967 had
risen to 707,000 tons. The bulk of these exports has been sunflowerseed oil. Tradi-
tionally, the East Burcpean countries have absorbed most USSR sunflowerseed olil ex-—
ports. In recent years, however, Russia has had to lock inecreasingly elsewhere to
merket its large volume of oil.

Communist Asia was a relatively large exporter of vegeltable oll during 1955-57.
However, through 1963-65, exports deelined at an average annual rate of 12.2 percent.
The decline was primarily due to reduced preduction, mainly of scybeans, in Mainland
China.

With respect to exporters in the less developed regions, the East and West
Africa region continued to maintain its position as a major exporter. During 1955-57
through 1963-65, exports expanded at an average annual rate of 3.l percent. This
increase was primarily due to increases in peanut production. Exports of the other
major oil from the region, palm 0il, declined slightly.

In the East Asia and Pacific Tslands region, exports increased at an annual rate
of 2.3 percent between 1955-5T7 and 1963-65. 0il palm production in this region has
increased markedly since 1965 and, consequentiy, the region currently hass a much
larger role in the world vegetable ¢!l market than it did in 1963-65.
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Het Importing Regions

The EC is easily the world's leading market for vegetable oils. While its net
imports of vegetable oil as such increased only 1.3 percent anmually from the mia-
1950's to the mid-1960's, imports on an oil-eguivalent basis increased nearly 3.0 per-
cent. The EC's demand for high-protein cilseed mesls has risen sharply since the mid-
1550%s, and one of the side consequences has been the ris® in vegetable oil imports on
an gil-equivalent basis.

The United Kingdom relies almost wholly on imports to meet its vegetable oil
needse Its net imports of vegetable oils declined in excess of 2.0 percent a year
from the 1950's through the mid-1960's. Offsetting this decline were large increases
in imports of butter, which, in general, enjoyed a relative price advantage over vege—
table oils in the United Kingdom.

Imports by the Other Western Europe region have been increasing slowly--only 1.k
percent a year. Moderate increases in rapeseed oil and olive oil production have
partially offset the need for imports.

Japan's vegetable oil imports have been rising vers rapidly, averaging some 10.2
percent a year from 1955-57 through 1963-65. This rise can be attributed to many
factors, the main ones being a decline in domestic production, a ravidly expanding
economy , and a low level of per capita oil consumption.

Among the LDC's, the most dramatic changes during 1955-57 through 1963-65 were
the changes of the Bouth Asia region and the MNorth Africa and West Asia region from
net exporters to net importers. Substantial population increases, moderate increases
in oilseed production, and large levels of imports on a concessional basis character—
ized both these regions during the review periecd.

Trade Patterns

Table & presents the average 1963-65 data on trade flows of vegetable oils for
16 regions and shows region of origin and destination of exports. Tables ¢ and 10
breek down total trede flows into component parts of trade in oil as such and trade
in oil, cil-equivalent basis. These tables are presented in tabular makrix form so
that imports and exports among the 16 regions, and for the three divisions of the
world, can be readily discerned. For example, the matrix shows that during 1963-65,
the LDC's exported a total of some 3.3 million tons of vegetable oil {including oil-
equivalent) vith 2.8 million tons going to developed countries (84 percent), .2
million tons going to central plan countries, and the remaining .3 million tons being
traded within the LDC region.

The matrix also shows that the EC imported an average of 2.3 million tons of
vegetable oils during 1963-65, with 1.4 million tons coming from the LDC's, 0.1
million from central plan countries, and .8 million from developed countries. Of the
2.3 million tons of vegetable oil imports, 1.h million were imported in the form of
ocilseeds. Of this, .53 million tons originated from developed regions, .05 million
from central plan regions, and .83 million from LDC regions.

The obove are but a few of the comparisons tables B8-10 permit. By assuming

a trade flow among the exporters and importers based on these tables, a future flow
of {rade can be projected.
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Trade in Animal Fats and Marine Oils

In analyzing trade patterns of vegebsble oils, and subsequent demand, it is nec-
essary and logical to examine exports and imports of the relevant vegetsble oil sub-
stitubes--lard, butter, and marine oils {(table 11). Because of problems in disaggre-
gating data, the LDC's and Communist Asia were grouped together in the review of trade
of these substitutes. Developed countries dominste trade in lard, butter, end marine
oils. In 196365, they accounted for 87 percent of the total net exports and 93 per—
cent of the tobtsl net imports.

The four leading export regions and their share of the net world exports for the
mid-1950's and mid-1960's, respectively, were: {1} the United States, 140 and 35 per-
cent; (2) Australia and Wew Zealand, 29 and 25 percent; {3} Other Western Europe, 21
and 19 percent; and {4} Japan, 7 and 8 percent.

The three leading importers in the mid-1950's and mid-1960's, respectively, were:
(1) the United Kingdom, 67 and 78 percent; {2) the EC, 20 and 15 percent; and (3)
Eastern Burope, 11 and T percent.

From 1955-57 to 1963-65, Russia and Canada changed from net importers to net
exporters. As a group, the LDC's plus Communist Asia changed from a net exporter to
a net importer.




Tgble 6.--World trade of vegetsble oils and cilseeds, by region, averages
195557 and 1963-65, and annual rate of change

* Average, 1955-57 ° Average, 196365 ° farual rate et trade 1/ & Annual
: : o af change v ! ' rate
H : Average:! Average : af

xports, Tmports. Sxports. IEperts: 1955-57: 196365 & wpore

- - - - 1,000 mgtric tons : Percent : 1,000 metric tons: Percent
United States: : : : :
0il equivalent of cilseeds .: 355 202 959 : : =153 ~78g :
Vegetsble cils as such . . .: 477 1LL 5a7 : . B -334 -352 :
Total . . . . . . . .. . : B3z 346 1554 : . .3 -Lg7 1141

Canada: :
0il eguivalent of oilsesds : 2k 61 a6 : . B 3T 22
Vegetabls oils a&s such . , - : 20 g2 16 : . .5 ho sho:
Total . . . . . . .. L 4L 123 a2 : . 9 76

m
i

01l equivalent of oilseeds - - g 907 53 : . : 1115
Vegetanle oils es sueh . . " ¢ 1Lks Tk 213 : . : 659
Totel . - . . . . . . . . 153 1681 266 : . 1815 :

United ¥ingdom: : :
011 egquivalent of oilseeds . : 342 : . 253
Vegetable oils as such . .. : ] 295 : R ahs
Total . . . . . . .. L b £38 : . (B Lod

guivalent of oilseeds. : : 2k : . .0 2hé
table pils as such . .. : 238 : . : 178 :
. e . : LTo : . 0o kak

011 equivelent of oilseeds - : 17% : : 393 -
Yegetsole 0ils as such ., ., 27 : Lo 15 :
Totel o 0 . v s . e ..t 201 : T o 408

Footnotes at =nd of tsble. — Continued




Table 6.--World trade of vegetable oils and oilseeds, by r7ion, averages
1955-57 and 1963-65, and annual rate of el-a.,2—-Con.

B R E——

: Average, 1955-57 :iverage, 1963-65 Lnpual rete : Het trade 1/ : Annual
: of change : : rate
: ) : : : : H . Avergge: Average of
sxporss . Imports  Rwports ., Dmperts  Exvorts, Imoerts. jg955.57: 1063-65 ; change

Tegiomn

1,000 meiric tons : Percent : 1,000 metyric tons: Percent
fustrelia-New Zeseland: : : : :
Gil egquivalent of ollseeds. : 25 : c.1 25 25
Vegetable oils as such. . . 5 : 16.9 : 8 28
Total. . - . . . . . . . 33 : 6.0 : 33 53

South Africa: : :
0il eguivalent of oilseeds. : : i -15 =16
Vegetable oils as such., . . ¢ . : -12 -
Total., . +« & « = « . . : : . g =27 -16

Total developed: : : :
Jil eguivalent of oilseed : . .5+ 1534 1243
Vegetable oils as such . : e 755 867
I3, . . . . . . ... : . 2280 2116

Eastern Euronpe: :
011 equivelent of ocilsesds. : 1k : . RN L1 65
Vegetanls oils gsuck . . @ 22 : 8 16 131
Total, . . « « « - « « <3 3 : . .3 5T 196

US33: :

0il eguivelent of oilseeds. : 2L : B =11

Vegeiable oils such., . . 1 —— : .3 =188
Total. . « - . « = « . . i 1b i b 9 -199

Communist fsia: :
Gil equiwvalent of pilseeds. : 2Th : : -85
Vegetable oils as such. . . : 25 . : -3
Tokal. - - . « - + +« . . 1 299 : : -88

Footnotes at end of fable. -—Continued




Table 6.--World trade of vegetable oils =nd oilseeds, by region, averages
1955-5T and 1963-65, and annual rate of change--Con.

! Average, 1955-57 : Average, 196365 : Annual rate : Het trade 1/ : Annuel
: : : of change : : rate

I : : ; : : cAverage: Average of
E rts = T E I ts” E & Importa
: ¥ports ) mpm—ts: xports . impor s: Xpo s: PO 4:1955_57: 1963-65 - change

.

Totel centrazl plan: : : :
0il squivalent of oilseeds: 167 136 -7. ;110 -31
Vegetable plis as such. . 297 237 26, : T -60

e Ly 3713 3. -103 91

: metric tons — - - = Percent :1,000 metric tons: Percent

Latin America:
0il eauivalent of cilseeds .: 80
Vegeiable oils as sueh . . .: T2
Totad. . . . . . . . : 152

East and West Africa:
0il equivelant of oilsesds . 1 T25
Vegeisgbles ails as such. . .: 2 586
Tobal. « « + . « v« . . .2 1311

I'orth Africa and West 4sia: .-
0il eguivalent of oilsesds .: 137
Wegetable oils as such. . . 111
Total. -« « . . . . . . : 228

South Asia: :
011 eguivalent of cilseeds .: 55
Vegetable oils as such , .
Total. « « v v v v « « »

Footnotes at end of table. —-~Continued




Table 6.--World trade of vegetable oils &nd oilseeds, by region, averages
1955-57 and 1963-65, =nd annual rate of change-«Con.

Annual rate Wet trace 1/ : Annual

* Average, 1955-57

Exports f

' Average, 19A3-65

of change

:  rate

Imports Exports

Zmportstxportsi Imports

Average
:1955-5T

: Average: of
: 196=-65: change

Scutheast Asia:
0il equivealent of oilseeds.
Vegetasble oils as such, . .
Total., « « « + . &+ « . .

East Asia and Pacifie Islands:
0il eguiwvalent of olilseeds.
Vegetable oils as such. . .

Totale v v v 0 v 4 = =

Tht
382
1123

1
30
3

145
ko
3185

42
2
Lh

332
Gik
1346

1,000 metric tons = - - = :

6
bg
25

ol :
o

Percenl

:1,000 metyic ions:

Percent

3. : -7
2. : 20
1. T 22

2
2
-596

~3h2
-938

-36 ; 21.8
7 6.2
11 -7.8

~738 :
-h5k
-11G2 :

Total less developed:
0il equivalent of oilseeds,
Vegetable oils as such.,
Bl o v .0 v o 0 e

1481
1083
2564

291
312
603

1851
a7
3275

15} :

310 :
T86
1096 :

1190
-T71
~1961

-1541
-641

World total: H
0il eguiwvelent of oilseeds:
Vegetable 0ils as such, .

B11. 0 . . o 0 e e e

2201
1934
4135

2435
1924
4359

3150
2736
5886

2827
2902
5729 :

1/ lMinus = exports.

from a net exporter to & net importer.

oils and oilseeds listed in c¢h. 1 under besic definitions.

(iT and 55}.

Sources:

2/ Computed percentage not relevent because of very small net trade in
b/ Changed from a net importer to a net exporter. 3/

1955-57. 3/ Changed
Totals are for the




Table T.--Bank of countries in world trade of selected vegetable oils (oil equivalent},
averages 1555-57 and 1553-45 1/

Exports : Imports : et exports : Net imports

1 1955-57 + 1963-65 : 1955-57 : 1963-65 : 1955-57 : 1963-65 : 1955-57 : 19563-65

United States

Canada .

EC . e e
United Hngdom .

SLUWLE.

Japan . . .« . . o4 o4 . .
Lustralla-Hew Zealand .
Sputh 4frica . .

ot
| =t oM m

= LA L N A
=AWV OO
D= rl - Oy

R
=

Eastern Europe
UsSE . ..
Communist Asiz .

=
o

(]
i

Latin Americe . . . . . .
East and ¥West Africa .
Horth Africa & West Asie .
Scuth Asia . . . . .
Southeast Asia . . . . .
East Asia & Pac. Is. . .

E_J
P L) = Oye D

1/ Ranking of countries in world trade of selected vegetable oil and oil-equivalent pertains to the vegetable
olls listed in ech. I under Basic Definitiocns.




~e—World trade in vegetsble oils end oilseeds (oil equivelent), by regien, average 1963-65

Zevelopad . Central plen ‘. less deyslopeq

Davaloped
Communist
Rast & West
N. Africa &
Gouthenst
East Asis &
. chifj:c Is.

Total
Eastern
America

lJUOD reiric »L1s - F - -

T.b: "l'+2 Ti H : ! 9z .3 O .0 L3:51.2:|119b4.2

: 185.8 : : i .1 : B rE :1.0°| 2p2.0
Lo 2084 : : : : H : 286.5
3 8: 1o02.1 132.2
5

e 73.3 85.3

1
1

;3.3 L Cooib [ : ;6. 10.3
a

0. 25.2 33,8

.1;17Lo.8 .3 k.o -3 .6: 2B.0: 322.5;128.6; 17.6:69.5- 25LkL.2

. gB.5 9: : f 5 . 1.9 : : | 170.3

: 76.3 g ;0. N*H : : : : | 2ko.2
9.6: 87.7 .3: : : : : : 1 9.0 99.0

0.6: 262.5|| 1a.3: 2.0i 0. 5 L qon b opal L60.1

=

LS ]
LU PR

.

I tanan ||

ol

;122.6 2. 7: H H LT .3 0.61] 163.5
&.7:120k.2 L e . B =¥ L8 b -E (13271

o

s

= {w

o | |moo
‘0

Lr)
W
PV

:Il?h.l 6.k -3 . L3 1 : : 3 .| 228.7
1.8. 87.5 : : ; . B .5 .5: L6: L.1;| zoB.a
: N .21 : : H : 5 .9,
B

1D
[P, B

30.7 43.5

mn

2. 95. 1§ 28.8:116L.3 5.9: 9.k © 2.0: 41.1: 32.7: 5. H}2365.0

.2 173. 7 0.3 ia783.L || 716.2: L1660l 76.7: 2k.5: g1.hio0. 8 28.7:90.6" | 3325.9

; h; 995.72 281. h 552, 1 63.0: LTBS ! 325.5; h3.u; 17.k 235.8; 52.5; hzn.,:229.h: h3.3:159.& £330.2

Joter I i 2l o Tpgetable of listed in ch. 1 under Zasic Definitions, plus seasame oil, linseed oil, end other minor vegetmble oils.
dets indiecates little trade flow or trade flows of Zess than 50 metric tons.

1/ Earcpean Fres Trade Acsoeiation.
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Table 10.--Worid Erade in vegetable oils, by regions, sverage

1963-65

Irporting
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5. Afr. Rep.
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19.8:
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JTe
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1/ Zurovean Free Trade Associsticn.
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Includes trade of vegetable oils listed in ch, 2
The gbsencs of data indicates 1ittle trade #lov or
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Tabie 1l.--World net trade of lard, butier, and marine oils, by regiom, averages 1055-57 and
1663-65, and annual rate of change

185357 : 1963-65

* Marine ’ ’ “Mard : : Annuel
: Total: Lard : Bubtter M&TLUE ., rate of

change

: Butter

1.000 metric tons : Percent

United States . -3h1 : —29l =L
[0 - o L ot 1 8 e
EC....... : 68 ¢ Lo -G
United Kingdom....... 572 234 Yuk
A I et 1 -176 : =19 -154
R H -6k . ko
Lustralia & W. %ealand......: s -24L8 -
South Africe.........o0vuu..t =17 s

Potal.... : =165

¥astern Europe!, ., . ...... : g2 :
USBR... .. oo, : - 17

Tetal,....... - i 109

EDC's plus
Commumist Asigs--vrrnee..,:

dote: Minus = exports.

1/ Changed imporier to a net exporter.
2/ Changed from t exporter to a net importer

Sources:

T I M MR R ML L rris = ke ot e e+ 1 s o




TR

e e

R SN LR Sy

B, ——PRODUCTION OF VEGETABLE OILS

World vegetable oil production data are prepared by various organizations inelud-
ing the Foreign Agricultural Service (FAS) of the U. §. Department of Agriculture and

the United Nations

Food and Agriculture Organization [(FAQ). The data, however, are

bresented on a commodity rather than a regional basis. To obtain regional estimates,

a world preduction
to this report was

series, by country, for each of the oilseeds of primary interest
first prepared. For these data, estimates of regional vegetable

oil production on an oil-equivalent basis were daveloped.

Production of Parent Materials

Annual inereases in world production §j of vegetable oil-bearing materials dur—
ing 1954-56 through 1965-67 were greatest for swiflowerseed and soybeans and lowest

for palm oil, palm

kernels, copra, and cottonseed (table 12). The last four products

are grown primarily in the less developed countries.

Procedure for Computing Vegetable 0il Production

Deriving estimates of world vegetable oil production presents many problems inas—

much as the United

States is practically the only country that reports national pro-

duction'systemaiically. For other countries, estimates of vegetable oil production
were derived from the cilseed production figures compiled for each region. Estimates
of the percentage of the crop crushed snd s percentage oil-yield factor were apnlied

to the quantity of

cllseed to complete the estimate of vegetable oil production. The

percentage of coilseed crops crushed varies widely among commodities and among cou -
tries. The crushing levels adopted for this report are those used by TAS, These
levels, in turn, are based on world crushing levels develoned by FAQ (gg).

A production crushing level of 100 percent was assumed for palm kernels because
Palm kernels are saved only when they are to be sold for evepntual crushing and the

unsalvaged kernels
ered availatble for

are not counted as produced. All copra produced was also consid—
crushing because copra represents the first stage in preparing

coconuts for oil processing. In the absence of specific information, it is assumed
that some 10 percent of each year's production of rapeseed, sunflowerseed, cottonseed,
peanuts, and soybeans is retained for seed or is lost during marketing. Since very
little of the rapeseed or sunflowerseed production is used directly for human or
animal consumpticn, some 90 percent of the produecticn of these crops was considered
available for crushing. The crushing levels used for cottonseed, soybeans, and pea-
nuts were generally below 90 percent, the differences being the amcunts estimated as
consumed directly by humans and/or livestock. 0Olive oil and palm oil production are
reported on an oil basis and thus no crushing percentage level is required for them.
Olive oil production is reported regularly by the major producing countries. Since

palm oil ocutput is
ticon were added to
!

Variations in
country as are the
rates for oilseeds

especially difficult to determine, estimates of domestic consump-
commerecial oubtput.

the oll yields ot oilseeds are not as divergent from country to
variations in percenteges of the crop crushed. The conversion
to ofl equivalent used in this study were adopted from an ERS

_8/ The level of production of each oil-bearing product for 1951-36&, 1960-62,
and 1965-67, plus the rates of change for each region and for the world, are pre-
sented in the tables in app. B. Each oilseed is discussed in app. C.
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report published in 1968 (L2, table 9b), These vates urs & marriage of the rates used
by FAS and FAO. Because the rates used in this report are not the rates used across
the board by either FAS or FAQ, the oil-equivalent levels of production vary somewhat
from the levels of prediction contained in the reports of these two organizatious.

Time Reference

Calendsr year production of vegetable oils from domestic iaterials is afficially
reported in the United States and such data were used in this report. For all other
countries, the net oil equivalent of an entire crop was allocated to the calendar
year during which the crop's processing chiefly oceurred. The oil equivalents of pea-
nuts, soybeans, cottonseed, and sunflowerseed from ollseeds harvested in, say 1959,
were included in the oil production of 1960, The oil equivalents of palm kernels,
copra, and rapeseed were assigned to the calendar years in which the crops were har-
vested. Palm oil was also assigned to he year in vhich the palms were harvested.
Uilve cil production was assigned to the calendar year following the harvest season.
Exceptions to the above were Canada, where the rapeseed oil equivalent was essigned
to the year fellowing rapeseed harvest, and South America, where the oil-equivalent
production of the aunual crops, except for rapeseed, was assigned to the year of her-
vast.

Assigning production to calendar years, of course, allows one Lo measure annual
producticn with trade and consumption in the same time period. There is no easy di-
vision of supplies into one year or the next, inasmuch as ocilseeds are grown through-—
out the world and harvest months vary from continent to continent. But trade is
generally revorted on a calendar year basis and by having production estimated on &
calendar year basis, it is possible to arrive at apparent availability.

The net oil equivalent is assigned to the country where the oilseed is harvested,

Often this is not the country vhere the oilseed is processed since many countries ex-
port a larges portion of their oilseeds.

Regional Production of Vegetable Qils, Oil-Fgquivalent Basis

The less developed countries' share of total world vegetable oil production fell
from 51 percent during 1955-~57 to 45 percent by 1966-68 {table 13)}. This downward
shift ocecurrsd primarily because of the siow growth of oil palms in the LDC's and the
rapid increases in soybean production in the United States and sunfloverseed in
Russia. During 1966-68, the United States accounted for 2k percent of the world's
total vegetable oil production, while Russism accounted Ffor an estimated Lk percent.

Data for 1955-68 production of oilseeds and their oil equivalent, by region,
are presented in appendix B. A brief discussion of oilseed and oil-equivalent pro-
duction in the major producing regions, and countries within the regions, follows
herewith. Production data on cottonseed are presented in a separate report (43} and
are not included here.

United States

Vegetable oils in the United States are derived almost exclusively from cotton-
seed, peanuts, and soybeans (app. table B-10).

Cottonseed production is controlled by acreage allotments on cotton production,
Peanuts are alsc controlled by acreage allotments. Soybean production is not con-
trolled, except soybeans may not be grown on land diverted from other crops under
governmental control programs. Since 1956, the annual peanut acreage allotment has
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been 2.4 millis. hectares. Because of incereasing yields, however, production has
been steadily increasing. The average yleld per hectare harvested increased from 462
kilograms during 1955-57 to TT5 kilograms during 1965-67--gsn annual rate of increase
of b5 percent. The increase resulted primarily from improved varieties, better cul-
tural practices, and more use of fertilizer. Based cn present peanut technolegy, in-
¢reases in peanut yields are expected o continue.

Peanuts in the United States are grown primarily for direet human consumption.
The Government support price is for edible grade peanuts and is well above world
prices for peanuts. The United States has a small role in the world trade of peanuts
for crushing into oil and meal. Domestic crushings consist of low-guality peanuts
and Government surplus peanuts. In the olher mejor producing countries, peanuts are
grown mainly for their oil angd meal.

The phenomenzal increase in U. 8. soybean production since the early 195Q's is
well known. Production averaged 25 million tons during 1965-67, an average annusal
incresse of 7.6 percent over the 1955-57 ilevel {app. table B-3). The sharp increase
in production has come sbout primarily throusgh increased arca planted, During 1955-57
through 1965-67, srea planted increased at an average annual rate of 6.2 percent, com—
vared with a 1.5 average annual increase for yields per hectare.

The level of soybean production ig greatly influenced by the Government nrice
suppert program. The key feature in the price support for soybeans is that the USDA's
Commodity Credit Corporation {(CCC) stands ready to meke loans to farmers ab rates
corresponding to the suppert price and accepts the commodily as collateral. A farmer
then has the option of redeeming the lcan at ary time up to maturity date, or of
delivering tiie commodity nft maturity in full satisfaclion of the loan, regardless of
the market oprice.

in general, market prices for sovbeans have been above Lhe supnrort price; con-
sequently, Sovernment-Leld supplies are small. At the end of 1968, hovaver, the
wantity of soybeans vlaced under the CCC loan vrogram rescred an alltime Ligh. To
make . 5. soybemis more competitive, USDA in “arch 1969 lowered the sorbasn support
price Trom 32.50 n buskel (. 2 beans) o $2.7% {Yo. 2 beems). Freseplly, the
nited Clates {0 using more beans for domestinc wse and exporting sore than in 1969,

Canada

Bapeseed production in ruada has continued 15 iuareace cince 1955 with the
aexcertlim of coveral yeaprs when planting: wers reduced o' loving low prices. Pro-
ductinn, which o largely oxported, reaciiod 2 reeard leyel af 536,000 tona in 1966,
Tring au e suppach progran operaster in Canada, poreduet Don e opest sencitive Lo
the worlid priss :

eI

thal. of wheat, an alteryntive cror. In recent
yenrs, the rapen i 1 hio aprears to have boen perueral ly faverable to
wregeed, Mxlennive cullivation with fatrly low yiells, but alse ey rroiaetion
eots, has meant bhat Sansdian eapeseed rroduction han been profitchile at world
marked, prices, 7 le theoondy major reoigeing countyy whiere YLere are ng supnort
trice measurss In ravor of rapscosd preduetion,

3
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Surcvean Cempunity

Y prodnetion st vegoinhle Sile--primarily clive of 1 and ropeuced nile-has ine
ereaced sleadily winme 1950, “oapee and dermany wre the nndor nraducers of rapeseed
oll, "Inler faute awt ~{la repulations, which came into e ™foct on auly 1,
1967, there iz a tizel Muorr rrice® infende:] o veprosant s Cair peturn Lo nroducers
for their rroduets, and ap "ivtervention sriece® =i whieh interventioun arepcies wili
buy all geed offered. The prior at whieh EC epushers esn by domestis rapeseed is
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free to vary between these two prices. For internal sales, deficiency payments equel
to the difference between the norm price and the most favorable world price for rape-
seed of the same gquality are made to community buyers. For exports to third countries,
. a refund equal %o the difference between actual community price and the world market
. prices is made. Beginning July 1, 1967, the EC "norm price’ was $202.50 & ton and the
"basic intervention price" was $176.50 =z ton. '

Prior to July 1, 19567, the German and French support prices were 15 percent be-
low the present basic intervention price. The world price for rapeseed in 1967
. averaged $122 a ton (Canadian 40 percent, c.i.f. European ports}. Because of the in-
creased producer price and recent .improvements in rapeseed proecessing, EC rapeseed
production has increased sharply in recent years—-U6 percent from 1966 to 1968.

Olive oil is produced primarily in Italy, where the number of specialized olive
groves has been steadily increasing. The BC's fats and olils regulations also estab- -
lish a norm price and a basic intervention price for olive oil. As with rapeseed,
this policy isclates the producer price from the market price through guaranteed de-
£ ficiency payments to producers. The gusranteed high price for the olive oil producer .
' will most likely increase supply in the longrun. There are also support prices to
EC producers for sunflowerseed, butter, butterfat, and nork.

I8 Other VWestern Europe

The major vegetable oils produced in the O0.W.E. countries are rameseed oil and
olive oil. The majJor producer of rapeseed is Sweden, where productlon and exports
have continued to increase moderately.

The olive oil producers in this region, in order of importance, are Spain,
Greece, and Portugal. The nurber of olive trees Iin these countries has increased
only slightly since the early 1950's. Linear least squares hrend analysis shows
that olive oil production has been declining slightly in Spain and Portugal. There
have been slight production increases in Greece, primarily because of improvements
in yields per tree cultivated and some improvement in the oll yield of oclives pressed.

Japan

Soybeans and peanuts produced in Japan are consumed directly as food. Rapeseed
0il is the only domestically produced oil of significance. Yields per hectare of
rapeseed have been relatively stagnant. The area planted to rapeseed during 1954-56
through 1966-68 declined--especially the irrigated area, where there has been a
substitution to rice. Rapeseed production, oil-equivalent basis, declined 10.1 per-
cent a year from 195k-56 through 1966-G8.

Other Developed Counitries

The remaining regions of the developed world include the Tmited Kingdom, Austra-
lia-ew Zealand, and the Republie of Jouth Alriea.

The United Kingidom produces practically none of the voretable olls of nrinary .
ooneern in this report. Vepetable oil production in Auntralia-liew Jealand consists
of very omall quantities of pewart il and cottonuend il.  Coulh Africa produces
sinflowerseed oil and peanut oll. The Jouth African Snovernmont enccurages the pro-
duetion of hoth commodities throush the use of price ineentives. The goal is first
tn necld domestic needs and Llten Lo expord what small quemtities may be remaining.




Central Plan Countriss

Vegetable ¢il in Russia and Bastern BEurope is derived primarily from cottonseed
and sunflowerseed. Production of sunflowerseed oil in the region from 1955 to 1968
increased nearly fourfeld. The bulk of the expansion occurred in the USSR, but
Bulgaria, Romania, and Yugoslavia also increased oubput markedly.

By area sown, sunflowerseed is now the most important erop of Soviet agriculture
after grain and vpotatoes. The Russlan Govermment has encouraged sunflowerseeld pro-
duction through economic incentives to producers. The inereased production ¢f sun-
flowerseed oil has come about as the result of four factors: {1) the area planted has
increased notably; (2) of more significance, yrelds of seed per hectare have increased,
largely following impraved cultural practices; (3) new varieties with a much higher
oil content have evolved; (4) the crushing industry has been modernized. More effi-
cient extraction methods have led to higher oil yields at mills. In 1966, T2 percent
of the sunfloverseed processed was solvent extracted, compared with 28 percent in
1958. The increase in sunflowerseed oil production in the Hast European countries
has not been as great as that in Bussia, although the new high-oil-yielding varieties
are now extensively used in the East Furopean countriles.

Production of vegetable oils in Communist Asia declined an estimated 1.1 percent
a year from 1955 to 1968, With respect to policies regarding agricultural preduction
in “tainland China, first priorify is given to grains, second priority to cotton, and
third to oilseeds. Attemphs ‘o increase srain and cotton vproduction have been pri-
marily through area expansion. Ti in believed that this exnansion may have come about
at Llhe expense of some of the ollseed crows {app. table B-19).

Latin America

Caunbries in Latin America produee all nine of the vegetable nils of primary in-
tevest in this remort. The oil production of these crops increased at on average
annugl. rate of 0.7 percent from 1955 to 1088, The great bulk of the oil produced is
constmed within the repion. ¥From a trade point of view, the most impertant olls are
sunfloverseed, soybeans, and neanubs.

The largest wproducer ol cun“lowersecd is Argentina, Froduetion hao not shown
auy distinet lome-term expansion. There hawve been large year—to-vear fluctuations,
partly becanse of weather varistions and changes in area planted often Tollowing
changes in Government priuvs support policies for sunflowerseed and alternative crops.
Sunflowerseeds vroduced in Argentina are low In cil content compared wilh Bussian sun-
*lowersead varieties.

Brazil is the region's major nroducer of soybeans and reanuts. Soybean produc-
tion has expanded greatly since 19G0.  Froduction has been cncourzged by favorable
price supperis. The increased production has come abeut primarily through expansion
of area planted. Soybeans have become & good foreign exchange carner for Branil, and
the Government is cxpected to encourage further production. Brazil currently nroduces
about four times ms many peanuts as it did in the early 10%0's. Increased area
accounts for about threa—fourths of the inerease, while increased vields account for
the remaining fourth. Price support for peanuts has been inereaned in recent years.
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East and West Africa

The Bast and West Africa region is the world's largest exporter of peanuits and
' : ¢il-palm products. The region's production of other oilseed products is considerably
smaller and, in general, does not enter world marketls.

The African oil palm is thought to be indigenocus to West Africa, where it is
i found mainly in a belt 200-300 miles wide along the coast from Gambia to Angola.
Most of the total area under oil palm consists of natural palm groves with very low
yields. Modern plantzations have been prominent in the Congo {Kinshasa) and West Cam-
ercon. In recent vcars, plantation plantings have increased sharply--from 17,807
hectares in 1960 to 88,629 in 1968--in the Cameroon, Dahomey, Ivory Coest, and Sierra
Lecne.

Newly planted paims will begin producing at b-5 years of age, but 9-10 years are
required for maximum yields. The key factor in the replacement of natural groves by a
"managed' system of new planting or rehabilitation has been the genetic breakthrough
making available improved varieties. The new variatiss have a yield potential exceed- %
ing that of wnimproved strains by seven to iten times. Tn Africa, selection and breed- '
ing has concentrated on the Tenera type of palm, a hybrid from a cross of genetically ;
different strains, namely Dura and Pisifera., The increased yields result from an : |
earlier bearing age and from increases in the nunber of bunches, the percentage of '
fruit on the bunch, and the percentage of pulp in the fruit.

The change frowm traditional to modern methods of processing could result in a
doubling of palm oil production without increasing the input of fruit. Thus, the eco-
nomic importance of efficiency in processing is perhaps as great as that qf the improve-
ment in productivity of newly planted areas. At present, the bulk of the palm oil
from the natural groves is processed by traditional methods. The old method of boil-
ing and squeezing results in an extraction rate of approximately 30 percent, compared
with 60 percent from the hand-screv press. Pioneer mills (digester-centrifuge-iype
processing units) have increased the oil yields up to 80 percent, but investment and
lsbor requirements for the mills are high. With efficient processing, a modern nplan-

tation at full bearing level should produce about 15 tons of fresh fruit bunches per
hectare, which in burn would yield 3.0 tons of palm oil and Q.75 tons of palm kernels.
It iz logical to assume that in future years an increasing portion of the produce from
natural groves will be processed by modern methods.

Nigeria is one of the world's major scurces of palm oil. Prior to the eivil un-
rest in Nigeria, the Bastern region produced approximately 65 percent of the coun-
try's total palm oil. 9/ Practically =21l the palm oil is from wild or semiwild trees.
T the former Eastern region, there are an estimated 1.1 million hectares of natwural
palm groves that vary widely in density. Yields of palm oil are very low, estimated
ad 109 kilograms a hectare. TIn the former Western and Mid-Vestern regions, there are an
estimated 700,000 hectarcs with an average yield per hectare of 88 kilograms. Ouner-
ship of most of Wigeria's lend resides with the tribes, and tribal chiefs assign to @
individuals the right to harvest the fruit from the natural palm trees. Thus, small E
holders harvest most of the palm fruit. Because of these practices, the trees in
: general are not well cared for, and there is little incentive for individual farmers
g to plant cdditional trees. In a study by Johnson (37}, it has been argued thal the
low level of producer prices also retards the incentive for increased production.
At past levels of producer prices, there have been unharvested areas of oil-bearing
palms. The level of future production will depend heavily on new planting and rehab- N
ilitation schemes.

9/ The four vegions of digeria were divided into 12 states in 1967. However, {
since historical data ars available only in reference to the four regions, the dis- [ K
: cussion herein refers tc the former Bastern, Mid-Western, Western, and Northern regions.
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0il palms in the Congo {Kinshasa) are primarily in plantations. In 1958, there
were 235,000 hectares in plantations. After independence in 1960, new plantation
plantings were sharply curtailed, Because of the rebellions of 196% and 1965, many
planters were forced to leave their plantations and as s consequence production fell
i sharply--from 245,000 tons in 1959 to 130,000 ftons in 1965. Without a major replanting
| program, the Congo will not attain preindependence levels of palm oil and palm kernel
production. There are various reasons for this. World prices for palm oil were so
low in 1968-69 that young people in wvarious areas of the Congo have not considered it
worthwhile to gather the wild palm fruit. Also, plantations are experiencing diffi-
culties in keeping a labor force--partly because of low wages and lov palm fruit
i prices and partly because young men prefer not to do field work. The plantations that
{- : were sbandoned will probably never attain previous levels of output because the trees
) are now older and they receive less management and care. Also, crop research and se-
lection of high-yielding varieties adapted to the Congo have advanced little since
1960, while progress has been made in other countries. Oanly a small percentage of the _
present plantations are plented to the high-yielding Tet :ra cross variety. |

e
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n In Africa, palm kernels from natural groves const (e about T percent of the
total weight of the palm bunch. In the case of the Dura Pisifera cross, the palm
kernel accounts for only % percent of the total weight of the bunch, However, because

: of increased per hectare yields of bunches, under favorable conditions “he hybrid yields

_ . around 181 kilograms of kernels per hectare, compared with generally less than 136

- ! kilograms for natural palm groves,

ST

West Africa is one of the world's largest producing areas of peanv4§¢ Figeria

and Senegal rank third and fourth, after India and Mainland China, amon:, "1e world's

largest producers. Other large producers of peanuts in West Africa 1. Niger,

Cameroon, and Gambia. Nigeria apd Senegal together account for aboutﬁﬂrﬁ- of the
A AT

world exports.

Nigeria's peanut industry is centered in the former NWorthern Region. Although

the region comprises T9 percent of Nigeria's total land area, only about 12 percent
: . of the region is in farm crops. The amouni of additional land that could be brought
5 under cultivation is unknown, but it is several times that currently cultivated.
' Land use is largely based on shifting cultivation. Near large urban areas, permanent
cultivation is practiced. Arcund Kano, for example, about 405,000 hectares are cul-
tivated without periods of fallow. The use of the land in the Northern Region is gen-
erally alloted tc family groups, and a given family usually retains its rignts to
egain cultivate a vpecific plot after it has lain fallow.

: Accurgte figures on peanut area and yield are not available. The Wigerian Gov—

f eranment has estimated the incresse in area to be at 2 percent per annum. The acreage
i planted to peanubs varies from year to year depending on planting and growing condi-

: tions early in the season. If the rainy season arrives early, and if the farmer can

. : plant his feood crops earxrly and get the crops off to a good start, he will probably

v . plant an increased hectarage to peenuts. If the rains come late and the crop cubloock
' @ is poor, he will first plant his food crops and devote more hectarage to them. The i
b result is that the peanuts will be planted later and the area will be reduced, High -
yields depended greatly on getting the crop planted early.

The Marketing Board establishes the producer price and controls the marketing
i process of peanuts in Nigeria. Through 1968, prices were announced after Lthe plant-
ing season.

: “he Senegalese econony relies Tondamentally on the - oduction and exvort of pea-
1 nuts., Of the total cultivated ares in Senegal, approxii - . ly S0 percent is devoted
to peanuts. Peanuls provide nearly TS5 percent of the ccuiiry's exportable resources;
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and some £5 percent of the labor force is employed in production and marketing of the
crop. The implements used for cultivaticn are largely hand tools. Individual titles
' to agricultural land are almost nonexistent. Most farms are farmed by individual fam-
ilies. Senegal's association with the EC led to the abolition of the privileged
tariff (20 percent above the world price) that was enjoyed by countries exveorting
peanuts on the French market 10/ Alignment of the price of exported peanuts with the
world price has required a reduction in producer prices. However, peanuts are one of
the rare exportable items of the savannah regions of Africa and it is likely that : .
their preduction will continue to increase in face of declining producer and export ' 3[
prices.

Korth Africe and West Asia

Vegetable oil production in North Africe and West Asis has been increasing stead-
ily since 1955. Cottonseed, olive 0il, peanubs, and sunflowverseed have all contrib- _
uted Lo this increase, i

The major producers of cottonseed are the United Arab Republic, Sudan, and Turkey. a’
The only sunflowerseed producer of significance in the area is Turkey. Turkey's :
sunflowerseed production was relatively low in the early 1960's because of pest infes-
tation. Production reached a record high in 1967 because of the use of more resistant
Russian varleties with a significantly higher oil yield. Very little of the cotton-

seed 01l or sunflowerseed oil produced in the region enters into world markets.

Production of peanuts is ceutered in Sudan, where they are grown almost exclu-
sively for export. In 1963, peanuts became the second most important earner of foreign
exchange. The principal production areas have been the sandy vrovinces of Kordofan
and DParfur, where there are large variations in rainfall and ¥ields. A recent devel-
opment, the production of peanuts on the irrigated soils of the Gezira, was a result
of attempts te increase the cutput of the Gezira by replacing with alternative erops
some of the fallows in the original cotton-orientated rotations. Peanuts were found
to be suitable and prefitable. Peanut acreage in the Gezira increased from 24,286
hectares in 1962/63 to 50,426 hectares in 1965/66. Tn the absence of unfavorable
changes in the world market sitwation, expansion of production in the future will he
large, especially in the Gezira and in the large areas expected to come under irriga-
tion during the 1970's. The level of producer prices in the country has been largely
determined by the level of world prices.

Production of olive oil in the North Africa and West Asia region is centered
primarily in Turkey, Tunisia, and Morocco. In Turkey, the total number of olive
trees has been doubled since the end of World War II. Since the early 1960's olive
tree plantings in Turkey have been increasing at the rate of about one and a half
million trees a year. In Tunisia, the total number of olive trees has been inerens—

‘ ing around 2.8 percent annually since 1950. The number of productive trecs in
' Morocco has increased only slightly since 1950,

Pacific Islands and Asia, excluding West Asia

Four of the 18 reglons in this study are in Asia. South Asia's ocilseed produc-
tion from 1955 to 1968 increased 2.2 percent annually, or approximately at the same
rate as population. Practically all of the vegetable oil produced in this region is
for domestic consumption. India is the largest producer of peanuts in the world. .

i 10f The less of this privileged tariff applies to all of the African countries
i that were Tormer French colonies and that are now associated with the EC.
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In Southeast Asie and the Other Asia and Pacific Islands regions, oilseed produc-
tion from 1955 to 1968 increased an average of 2.0 percent annually. The major cropz :
produced for export are coconuts and oil palms: '

Production of coconuts is concentrated in the Philippines, where they are the

v country's leading commercial crop. There are some 440,000 cowonut farms in the coun—

: try with a total zrea of some 1.9 million hectares. The average farm size is 4.4

f hectares. During 1955-66, production increased 3.9 percent annually. Production
dropped sharply in 1967 because of typhoon damage. The area planted Lo coconut trees

has increased substantially since 1960. Approximately 66 percent of the trees were

in various stages of bearing in 1968. Productivity per hectare continues %o be rather

low; contributing factors have been the slow rate of replanting of old trees in the

smaller sized farms and the dreaded "cadang-cadang” disease of cocomut.

Malaysia and Indonesis are the najor producers of oil palms in the region.

: Malaysian oil palm plantings began increasing sharply in 1961. fThe area under
ia oil palm nearly tripled from 57,000 hectares in 1961 to 160,000 hectares by 1867. In
1966, Malaysia became the world's largest exporter of palm oil. Production is mainly
on large estates that have adjacent Processing facilities. 0il palm production has
been encouraged by the Government, primarily because of declining rubber prices.

The rate of future expansion in area will most likely be governed by the relative
profitability of oil palm to rubber since there is a potential large area having suit-
4 able soils and climate for both. 0il palm plantings since 1960 have been of the
higher yielding Tenera cross variety {Deli dura x Pisifera), which has a wuch higher
proportion of pulp to kernel. Palm oil production has been increasing much more
rapidly than palm kernel preduction.

; Indor~slia has been the world's second largest exporter of palm oil since 1965.
9 As in Malaysia, the bulk of the palm oil is produced on estates. There were only

H limited increases in production during 1955-66 because of inadequate replanting and
‘ lack of financial resources to purchase fertilizer and other necessary inputs to

i maintain established estates. In recent years, however, more attention has been
given to replanting. 1In 1963, 3k percent of about 105,000 hectares under oil palms
were over 20 years of age, while by 1967 the propvertion had been reduced to 2k per-
cent,

: World Production of Bdible Pats and OQils

A i World production of fats and oils that are used primarily for edible purposes .
- i increased at an estimated average annual rate of 2.9 percent from 1955-57 through - :
; 1966-68. Inasmuch as the world population was increasing 2.0 percent a year during :
; this period, there was an apparent increase on a global basis in the per capita
availability of fats and oils. During the yeriod, production of the soft edible
vegetable oil group increased at the fastest rate, 4.3 percent a year. Butter, lard,
end marine oils each increased at an average rate of 1.9 percent, while production of
palm oil was practically constant.

During 1955-57 through 1966-68, the soft edible vegetable oils' share of world
production increased from 45 to 53 percent. The increase ig primarily attributable
to increeases in soybean and sunflowerseed production. The other fats and oils' share
. of total production declined, Palm 0il's share of the total declined from 20 to 16

|
| percent, butter and lard’s share from 31 to 28 percent, and marine oils' from 4.h 1o
1 4,0 percent.

Ty
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HWorld Production of Animal Fats and Marine Qils

Data on production of butter, lard, and marine oils were obtained on a regional
basis for the same pericds as data on regional trade, 1955-57 angd 1963-65 (table 15).

Developed countries supplied some 61 percent of the world's production of animal
fats and marine oils during 1955-57, compared with Sh percent in 1963-65. OQverall
production in developed countries increased only 0.k percent annually, primarily be-
cause production declined in the United States and the United Kingdom.

Production in the USSR increased an estimated 6.9 rercent a year. In the TDC's

and Communist Asia, production increased an estimated 1.7 percent annually—-—well be-
Jow the rate of population increase.

Lo




Tabie 12,--World production of selected vegetable cilseeds, by region, average 195h_s6
and 1965-67, and annuzl rate of change

Bevelgoped

Central
nlan

Less
developed

Annual rate of change from

Total 1954-56 to 1965-67

Commodity  ,~ Yg5E- ; Tg85-
. 67

; 195L-;

56

1065-

67

1954, 1865-
56 : BT

: 1954 1065-. : Central - Less

plan_ : developed :

Cottonseed....;
Peanuts '
Rapeseed...... : 615 1,391
Soybeans......:ll,l50 25,386

Sunflowerseed, : T2 133

Olive oil 1/..: TR
Palm Xernels,,:

Pelm il 1/...:

2,000 metric tons

; 5,070
i 3,013
: 1,252
;9,278
; 3,778

6,74k

2,373 :
1,611 i
7.608 :
7,073 :

: 7,308 9,652 .

8,367 12,ho3
1,717
1,209

1,254 ;
k,731 ;
220 ;
588

1,190 ;

56 . . Developed :

Percent

+1.9

112,295 : . 2.2

: 3,128

121,154

4,591
3,877

1/ 0il basis only.

Source: App. tables B-l - B-G.
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: Table 13.--World production of selected vegetable oils {oil eguivalent), by region, :
: averages for 1955-57 and 1966-68, and percentage share of total 1/ L
\ : 1955-57 : 1566-68 f
! Area ; Production ; ofstgzzl ;Production : oihzzial 5
1,000 : 1,000
:metric tons Percent : metric tons Percent
United SEates. . civevantrnrsrsrrennans L. 2,642 19.0 : h,773 23.5
CANAdB. « v v raseroanne v rae e I bk .3 : 215 1.1 :
BCevvvrvroncenns e e aree et 295 2.1 607 3.0 ¢
United Kingdom. . vou.eeenon. S —— -— - - :
(o1 % 5 - e . 608 4.3 T2k 3.5 _
JOPAN. . s vssnsnnnnn e eeaenaeean et g2 .6 26 .1 r
Australia & New Zealand.......v.cuvan. caas i — 3 -
South Africa.....cocevenvns e R 59 b 93 .5
POBBL e e v emssrnnncnnnarnsn R S T 5 T5 ) 26.7 6,8h1 3.7
Bastern Furopg....... e e earaaaat 268 2.1 759 3.7 \
USSRuvenvennens e PR BF-1:x 2.0 2,760 13.7 :
CommMUNList ASiB....cvevnscisrracnnnnns eeal 1, hol 10.5% 1,226 6.0
T OLEL e v s s vanstenmanrnssansnennsnss Lo1_ 3,073 21.6 4 7hs 23.h
Central America & Mexico...... e r e et 285 2.0 375 1.8 -
South America........ et eerae et hsg 3.3 987 5.8 4
East & West Africa........ e el 2,117 15.1 2,300 11.3
North Africa & VWest Asia...... et 450 3.2 &85 3,3
South ASif. veeveveneennnnenas AR SR A € <14 12.4 2,102 10.4
Southeast Asia «.vivevenonn e taeieenanaat 1hs i.0 152 T
East Asia & Pacific Islands........ veeeei_ 1,961 13.9 2,531 12.6
TOEali coveverosnronrsvacsssaneneannsant 1,177 50.9 9,132 bl g
World total...... e amaeeaaen ver 13,992 100.40 : 20,318 100.0
1/ Preduction pertains to the vegetable oils listed in chap. 1 under Basic
Definitions.
Sources: App. tables B-10 - B-26.
-
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Table 14, --Estimated world producticn of selected fats, oils, and oilseeds {fat or oil equivalent),
averages for 1855-37 and 1966-68, and anpual rate of change

: 1955-57 : 1966-68 ! Anapal
Commodity : . ¢ Share : . ¢ Share : rate of
Froduction : of total : Froduction . of totel : change

1,000 : 1,000
: metric tons Percent : meiric tons Percent : Percent

Vegetable oils: :
Cottonseed . . . . . e e e el 2,052 . : 2,353
Pearmt . . , . . ., . . . - e e 2,169 . ; 2,881
Repeseed . . . . . . . . . . . o e 0ig . : 1,393
Soybean . . . . . . . e : 2,489 . : b,7h3
Sunflower seed, . . . C o 1,294 : 3,126
Qlive il . ., s e e e e e L 957 & 1,252

Total . . . . . . . ... . . .ot 9,880 : 15,748
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Palm ojlg: : :
Coconut . . . . e | 2,627 . : 3,077
Palm kernel . . , . . Lko : k1g

P&lﬂ'ﬁ............- P 1,233
Total . . . ., . . .. s ... k, 300

Animal fats: :
Butter {fat content) ., . . . . . .. 3,583
Lard . . . . . . ., .. . e e 3,2h6
Total edble . .. .. e e 6,829

Marine oils: :
Whale . . L . . 0 L L0 L L. L L. 388
Sperm whale . . . , . . . , e e 100
Fish (including liver) . . . . . . .o Laa,
Total . . . . . . . . .. .o 969

World total . . e e : 21,978

Sources: App. tables B-1 - B-9 for vegeteble oils, USDA bulletins for animsl fatse and marine




Table 15.--Zstimated world production of lard, butter, and marine oils, by region, averages for 1955-57
and 1963-65, and annual rate of cheange
_ : 1955-57 : 1963-65 :  Annaal
- fegion . Tard [ Butter | orat® T nope . Lard | Butter | HETIne rotal ; z;zzg:f
: e T T TR U 1,000 metriec tops - — = = « = - - - _ . - Percent
United States ,,..,.......... 1,152 634 8z 1,363 995 403 A, 1,682 2.0
- Censda . | S L+ se 14 27 23k 1 57 162 33 252 3
2C...... e e L0 3h7 817 51 1,275 : 391 1,180 36 2,607 : 2.9 |
; . United Kingdom..,...., e z 10 3k 93 137 : 10 3% 23 72 % ~-7.7

SR - S i 102 uss 313 01 : 108 512 299 919 - .3

RS oL S ...*..........; 22 & 13 166 59 23 185 267 6.2

Pe

fustralia & . Zealend.......: Le koo 18 Lol - 1 L] S Lt i
: : 12 8 a8 136 3.3

South Africa...... Ceeiaa eel 11 hsg ko 105

Total......................; L,7hy  2.6qk 76O 5,210 : 1.633 3,008 Tkl 5,382 LU

Zastern Europe...............; 335 300 1 B3 : 539 hi3 3 1,055 % 2.9

g USSR.........................; 400 552 54 1,006 : 667 8g8 155 1,720 : 6.9

2 Tatal,,.,............. i 93 85 55 1.8k 1306 1.311 158 2,775 i 5.3
LDC's plus Communist Asia,...; 563 g2k ks 1,533 1 855 725 198 1,778 1.7 {
- Wworld total,,......,,,..: 3,246 4,370 269 8,585 © 3,794 5,0LL 1,087 9,935 ; 1.9 % E
Sources: USDA bullstins on world production and ((17). ; '




5. ~~CONSUMPTION OF FATS AND OILS

In general, regional patterns of consumption of fats and oils reflect regional
3 patterng of production.- For example, the United Stetes uses mostly soybean and cotton-
i seed olils in margarine, cooking, and salad ocils; in Russia, cottonseed and sunflower-
; seed oills are major edible oils. Coconut snd palm oils are prominent im the diet in
East Asia, while in West Africa, palm vil is a major scurce of edible oils. Scandi-
naVians;consume primarily rapeseed oil and marine oils and in Australia and New Zealand,
enimal}l fats predominate. The locally produced fats and oils are generally in a favored
i position because of a combinabtion of protective economic policies, lower transportation
costs, and consumer habits and prefersnces thst favor the local products (g§, o 7.

; In the major importing regions, such as Western Europe and Japan, the number of

- edible flats and oils of importance is quite large. As would be expected, consumption

i in the high-income countriss is generally spread over a wider range of fals and oils
than in the countries with low and medium incomes.

The level of consumption of all fats and oils is largely determined by the level
of incopes {26, pp. 41-42). As illustrated in figure 2, per capita consumption of fats
and oilsé in countries with s per capita GDP in excess of $1,000 is generally more than
20 kilograms. In countries with a per capita GDP below $500, consumptiocn is generally
below 1p kilograms. 1&/ In these low- and medium-income countries that have had a
substantial increase in income since the middle 1950's, there has been a significant
increase in fats and oils consumption. This, of course, indicates that the income
elasticﬁty of demand is high in countries where the per cupita consumption is low. In
the high-income countries, where consumption of fats and oils is approaching saturation
levels,{there is little increase in total consumption with inecreased income. However,
while total conzumption has nol been inereasing markedly in thesc counbries, there have
been some impertant veriations in the patterns of consumpiion. These variations have
: been caysed by a number of factors, ineluding relative prices, consumer habits, health
considerations, pretecbion granted to domestic producers end Bapufacturers, reguleticns
affecting margarine production, technical and financiel cheracteristiecs of the highly
integrafed fats and vils processing industries, and traditional links with suppliers.

Consumption of Vegetable 0ils

Foy this study, figures on total and per capite consumphbion, or availability, of
vegetabie oils were developed for each region from 1935 to as far forward as data per-
! mitted. | For the United States, the consumption series is based on actual human con-
sumptioy. TFor all other regions, consumption is based on domestic production plus or
minus tHe region's net trade. The latter definition excludes consideration of stock
changes jand ineludes production for both edible snd industrial purposes. A consistent
time senies on vegetable oil inventories was availeble Tor only the United States.
However ) the effects of annual oil stock variations on consumption have probsbly been
relatively small for most regions. While it was recognized that a portion of the nine
oils of lprime concern to this report were used for industrial purposes, data were not
P available that would permit & division of ¢ils in each region into industrial and edible
categories. In the United States, for which such data were available, less than 2 per-
cent of the total utilizaticn of the nine vegetable oils was for industrial purposes;
coconut oil Tormed the bulk of this use. Utilization data for other countries -also
E showed 4 very small proporiion of the oil being used for industrial purposes. The
i share uded for industrial purposes was much higher for the snimgl and marine fats and
cils. While some of the nine vegetsable oils are used more for industrial purposes

11/ This is "visible" consumption because it excluides consumplion of Tats and oils
cbtained through the eating of meat and fish and through the direct consumption of oil-
seeds as such.
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than others are (for example, coconut oil and palm kernel oil), overall demand for the
nine oils as a group is primerily for edible purposes.

Totel world availability of vegeteble oils Quring 1955-57 through 1963-65 grew
at a rate of some 3.1 percent a year (table 16). TFor the developed regions as a whole,
the annual growih rate was 3.2 percent, compared with 3.0 percent for the central plan
countries and 3.2 percent for the less developed counbries, On an actual consumplion
basis, per capita availability of vegetable oils during 1963-65 averaged 11.8 kilograms
for the developed regions, 3.3 kilos for the central plan countries, and 4.5 kilos for
the LDC's,

As a percentage of total world vegetable 0il consumption, some 43 percent is con-
sumed in the develeoped couniries, 2¢ percent in the central plan countries, and 37 per—
cent in the LDC's. The world's major consuming region is the United States, Tollowed
by the BEC, South Asia, the USSR, and Latin America, respectively.

Consumption of Animal Fats and Marine 0ils

The less developed countries lag cousiderably behind the nore economically advanced
countries in consumption of animal fats and marine oils. In the ILDC's plus Communist
Asia, estimated per capita svailubiliiy of these pr.ducts during 1963-65 was oaly 0.76
kilos. For the developed ragions, average per capite consumption was 8.2 kiles. This
was about the same level as that in kastern Europe and Russia——8.0 kiles.

Among the developed regions, per capita consumption declined in the United Ctates,
Canada, Other Western Eurcoe, Australia-iev Zealand, and South Afriea during 1955-57
through 1963-65. The annual rate of decline wis greatest in the United States, 4,3 per—
cent, and least in Other Mestern Jurope, 1.0 vercent. In contrast, increases in per
capita consumption occurred in the EC, the United Kingdom, and Japan. Aalthough per
capita availability in Japaen increased &.b4 percent a year, apparent consumption was
still only 1.9 kilos during 1963-65. 1In the United Kingdom, consumption has been in-
cressing 2.7 percent annually, but per capita availability was 17 kilos during 1963-65.

In Russia, per capiba consumption of lard, butter, end merine oils was an estimated
7.3 kilos in 1963-65, compared with 5.1 kilos in 1955-57. Per capita consumption in
Easteran Burope increased by 1.6 percent annually during 1955-57 through 1963-65, reaching
9.4 kilos by 1963-65.
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PER CAPITA CONSUMPTICN OF FATS AND OILS AND GRGSS DOMESTIC

PRODUCT IN SELECTED COUMNTRIES, 1955 AND 1963
CONSUMPTION
IN XILOS GDP  CONSUMPTION

1955 #1954-56 avg.
1963 ©1962-63 avg.

« Philippines I3:. Argentino
Indin T4. Austria
Ceylon 15, Finlend
Ching { Tatwon) 16, Metherlonds
Braozil 17, Germany
Mexico 18. Denmark

Chile 19. United Kingdom

I

2.
A
4.
5.
5.
7.
8,

Japan 20, Fronce
Portugal 21, Sweden
18. Spoin 22. Switzerland

11, Greece 23, Conaoda
12, ltaly 24, United Srates

1 ] 3 o _J
500 1,600 1,500 2,000 2,600 2,800
GDP PER CAPITA — 1966 DOLLARS

SQURCE: GENERAL AGREEMENT ON TARIFFS AND TRADE (GATT), INTERNATIONAL
TRADE CENTER. INTERNATIONAL TRADE, 1965, GEMEVYA, 1966,

U.5 DEPARTMENT OF AGRICULTURE NMEG. ERS BO19-70 (12] ECONOMIC RESEARCH SERVICE
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Teble 16,~-Totsl and per capitas aveilabllity of vegetable oils {oil equivalent),
by region, averages 1955-57 and 1963-65

Average 1955-57

.

Average 1963-65

iAnnual rate of change

Region P Total . Per capita | Total . Per cepita . Total Phr capits
+ 1,000 Kilo- ¢ 1,000 Kilo~ :
: M, fons grams + M. bons Zrams : Percent

United States..........v.vvu.: 2,170 12,8k : 3,008 15.73 §.3 3.3
Canada. susnrsscriinianurneninst 123 7.61 : 171 8.88 h.2 1.9
U S I - - | 11.02 1 2,327 12.95 3.1 2.1
United Kingdom, e o s snrsunannst 395 11.57 H ot §.17 -2.2 -2.9
> 988 12,08 : 1,13k 13.03 1.7 0.9
B E-1 71 J 280 3.02 : bz y,57 5.9 5.3
Australia-New Zealand...,....: 33 2.86 : 56 3,96 7.1 b1
Soubh Africl...ivvuvennnnnn ot 33 2.23 55 3.25 T.L 4.8
Total.revveorriensniiinnasat 6,005 10.08 7,780 11.78 3.2 2.0
Eastern Burope.ui...viensnsant 356 3.15 : 758 6.89 9.9 10.3
UBBR..euvnenvinnernravsenaaat 1,403 7.03 ;1,960 8.61 h.3 2.6
Commmist Asiav..........c00.: 1,212 1.86 1 1.033 1.31 -2,6 -h.3
Totaleuiiiieirsrurianareanst 2,071 3.06 : 3,751 3.33 3.0 1.1
Latin America......v.vuvonvent 819 k.33 : 1,255 5.24  : 5.5 2.4
East & West Afrieca...........: 1,133 6.4 : 1,067 5.03 @ .7 -3.1
North Africa & West Asim.....: Loo 3.17 : ke 5.3 1 9.5 6.7
South Asia.....c.vuvvnvinena.: 1,666 3.20 T 2,197 3.53 : 3.5 1.2
Southeast ASia ....uisveenyant 167 2,58 160 2,03 ~.5 -3.0

Bast Asia & racific Islends..: 1,02k 6.15 1,185 6.12 1.8 =1 ,

Total s iiiiviiariinnsnieanant 5,218 y.22 6,710 4. 46 3.2 0.7
World tobel.......uuu,aa.t 1,230 5.08 : 18,2M 5.53 3.7 1.1

Sources: Tables in epp. A end spp. B, axcept for the U.S.
in the U.5. obteined from USDA bulletins.
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vailebility of lard, butier, end marine oils, by region, aversges 195557 end 1063-65
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6,--DEMAND ANALYSIS AND PROJECTIONS FOR VEGETABLE OILS

Analysis

Theoretically, per capita demand for a commodity depends on its own price, price
of its substitutes, level of income of the consumer, .nd factors that affect demand

4 -

over time, such as tastes and preferences. Thus, Q% = T (P, Pgy, I, T), vhere:
Q¢ = quantity demanded
P = price of commodity

F;b = price of subshibutes

I = income

T = trend

Tao measure the effects of the sbove ¢conomic factorss on demand for vegelable oil,
least squares estimates of a single eguation were used. Arguments for this procedure
in estimating the demand for agricultural products are given by Fox and Ezekiel (2 ,
ch. 28), A demand analysis was made for each of the 18 regions. To provide a sound
basis for projecbing demand, several functions were developed Tor each regien.

The dependent wvariable was per capita consumption of vepetable oil and, excenl
for the United States, represented the sum of a region's production and net trade
divided Ly the region's population. For the United Stales, ac'nal per capilta consumption
data were used.

The independent variables taken into consideration were:

{1) Priee of Lhe commodity. A representative retail or wholesuale priece series
was found for only the United Otates; the series bepsan with 1995, For the other regioos
the available pariial retall or wholesale price series of individual olls was comparei
with the internatioual price series shown In takle 3. In general, these two price
series were Pound to move in the same direchion. This finding supported our contenlion
that develorments i:n the production of a particular vepetable oll in one part of the
world affeet the price, and thus the demand, for other vepetable oils there and else-
where, fShus, repgional average price series, weighted by the veolume and international
prige of sach oil imported, or mxported if a nelt exporting raepion, were construcited.
For some regions, the international price series of the most sisnificantly exported,
or importad, vil provided a better statistical fit. These price series were deflated
by a representative regional consumer price index where avallable, For regions for
which such a price index was nof available, the import or export price index (as pub-
lished by the International Monetary Fund {36))of a major country within the region was
used.

{2} Price of nubstitutes. For euch region, the price of & competing product-—
geaerally either lard, butter, or {ish oil--was alsec introduced as an explanatory var-
iable., Te the extent possible, retuil or wholesale prices fTor the major competing com-
modity within the region were used. Where data on sueh priees werce nol available, data
on international prices were used. International prices of the subslitule commodity
wers deflated in the same manner vegetable oil prices were deflated.

(3) Ircome. The following measures of national income growth were token larpely
from Moe {44 ) and used as the income variable: Tor developed regions, por capita con-

sumer expenditure in constant prices; for Easbern LEurope, a deflated index of the "dis-
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! tributed national income" of Poland; for the USSR, deflated "net material product":

] and for Communist Asia, an income series developed by the Committee on the Economy of
% China (6).

|

I

_ (4) Trend. Changes in tastes, in the composition of the population, and in the

; distribution of employment between the urban and rural sectors may alter the composition
of consumption. Since most of these changes are gradual, they might be explained gs
trend. However, the income and trend varigbles are so strongly intercorrelsted that

it is not possible to intreduce both. When trend is excluded from the analysis, the
income coefficient represents not only income but also the trend effect. (EEJ pp. B1-45),

The following functions were used in the demand analysis for vegetable oil: igf
d =
(a) @l =a+bPy+eP, +aI+e
(b)logQg=a+blogPO+clogP5b+dlogI+e

(e) Qg =8 +blogPy+clogPy, +alogl+e

{d) log Qg Sa+ b+ ¢ +d+e
Po Py I
where:
d . ; . . .
Qo = per capita consumption of wvegetable oil measured in kilograms
Po = price of vegetable cil

Psb = price of substitute product

T = per caplita income

e = unobservable random term

a,b,c, and 4 = parameters

log denotes common logarithms (base 10)

Ho lagged relationships were considered in any of the functions, As with most food
product studies that use annual data, it is assumed that the adjustment in consumption
following & change in price or income takes place in the same year, and that price or
income changes in previcus years or expected in future years have no effect on current
5 consumption.

Table 18, which shows the various demand regressions that were developed for each
region, contains for each function {1) the value of the "F" statistic and a notation
cn vhether the statistic is statistically significant at the 5-percent confidence limit,
{2) the value of the Durbin-Walson statistic, (3) the value of the standard error of the
. estimate, and (h} "t" values for each of the independent varismbles., The price, cross,
end income elasticities, as obtained from the various regressions, appear in table 19.
The elasticities that are significant at the 1-, 5-, and lO-percent levels are noted.
Further discussions of these regressions are incorporated in the following section on
projections.

12/ For a description and interpretaetion of these functions, see Gorsux (29),.
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The vegetable oil demand pro)ections, which are based on the statisticel equations
developed eariier in this chapter, are presented in table 20, Vegetable oil prices and
the price of vegetable oil substitutes were assumed constant at average 1963-65 prices.
(The assumption of constant prices, however, is relaxed in the projections of supply and
demand made in part IV of this report.)

Income and population data used in the projections appear in appendix D. In the
selection of a regional eqguaticn for projection purposes, consideration was first given
to the reasonableness of the signs of the coefficients. 1In accordance with economic
theory, cne would expect a negative sign for price and a positive sign for both price
of substitutes and income. The statistical significance of the "F' and "t" values were
important guides in selecting a function. Further guides included the values of the
Durbtin-Watson statistic and the coefficient of determination, and measures to evaluate
heteroscedasticity. Multicollinearity was taken into asccount only when the standard
grror seemed unreasonably large relative to the coefficients.

As indicated in chapter 5, while there have been important variations in the con-
sumption patterns of fats and ecils in the developed regions, total censumption there
is approeching saluration levels. TFor these regions, a slowing down in the percentage
rate of increase is likely as more pecple move into the higher income proups where per
capita consumption levels off. For this reason, the leg-inverse or semi-log funcition
is most applicable for projections for these regions. For regions where per capita
consumption of fats and oils is quile low and is not expected to level off before 1980,
the linear or double-log Tunction is the more apprepriate for projecting consumption.

The final selection of a funetion for prejection purposes should elso, of course,
inelude ressonableness, and here judgment must be introduced. For instance, data on
the United Kingdom indicate per capita consumption of vegetable oil has been declining.
Is it reasonable to assume that such consumption will continue to decline through 19807
No objective procedure was found for making the decision, but it was decided on & judp-
ment basis that consuwmption would not continue Lo decline, considering indications from
other studies {(see below, v. 53).

A number of separate studies provided demand projections for vegetoble oil in many
nountries. These are noted in the Literature Cited(p. 134). The findings of these
studies were taken into consideration in arriving at projected regional estimates of
vegetable oil conswmption.

Regional Demand

United States.--The U.S. price variables consist of the wholesale index price of
vegetable 0il and the wholesale index price of lard.

All three of the functions developed for the United States were statistically
significant with high R2s. The income elasticity for all funcbions was around 1.0,
which seems much too high Tor a developed country., Therelfore, a regression was made on
the consumption of animal fals and marine oils and per capita expenditures during 19%5-
67. The regression indicates thalb while totael per copiba consumption of fats and oils
was relatively constant, there wes a steady increase in vegetable oil consumption at
the expense of animal fats and marine oils.

For the period of fit, any of the three functions seems reasoneble. The loz-in-
verse funchion, which provides for a saturalion level, was selecfed primarily because
it gave what seems the mest reasonable projection--a slightly lower consumption level
than projected under the other two functions. 'The projected per capita consumption
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level of 18.2 kilos of vegetsble 0il by 1980 mssumes a continual substitution of such
oils for animal fats and marine oils plus a moderate increase in total per capites con-
sumption of fats and oils.

Canads,--Several vegetable oil price series were tried in the mathematical functions
for Caneda.  The best price series, from a shatistical point of view, were obtained by
weighting the guentity of vegetable oil imports by the value of such imports., For the
price of substitutes, bubter prices were used., The statistical significance of the
explanatory variables was greatly improved when rapeseed oil was deleted (around 1 kilo
per capita annually] from the consumption level, The initial result may have been due
to rapeseed stock variations and special factors affecting industrial use.

The semi-log function was selected for projection purposes, Per capita consumption
is projected to reach 10.2 kilograms by 1980 {excluding per capita consumption of rape-

- seed o0il). Income was the most statistically significant variable, while the coefficient

of determination (RE€) was 0,73.

European Community.--The EC price variable was the price of soybean oil, c¢.i,f.

Hamburg, and the price of substitutes was lard prices. Income was significani at the
l-percent level. The price coefficients were not significant.

The semi-log function was seleuted for projection purposes. The “F" value was
16.5 and the R2 was 0.85. Per capita consumption for the EC ‘“or 1980 is estimated at
16.7 kilos, which is in line with the estimstes of other studies projecting vegetable
¢il consumption for the EC.

United Kingdom.--The U.K. vegetable oil price variable was a weighted average price
of annual vegetable oil imports. As a price for substitutes, lard prices were a much
better explanatory variable than butter prices were.

For all three functions developed for the United Kingdom, the sign of the income
coefficient was negative. This was as expected, however, since per capita vegetable
0il consumption has been declining while income has been increasing. With a negative
income sign and the assumption of constant prices, the projected level of vepebable oil
consumption becomes lower than it was during the historical periocd.

U.K. consumption of animal fats (lard and butber) has inereased, primarily because
thelr prices have been favorable relative to those of most vegetable oils., The price
relationship has existed, in large part, because of the surplus supply of animal fats
and oils in the EC and the surplus of butter in New Zealand, a country which enjoys
Commonwealth trade preferences.

A continuation of declining vegetable oil consumption and increasing animal fat
consumption through 1980 seems questionable. Supporting this opinion is an FAD study
that projeets constant per capita consumption of vegetable oils and moderate incredses
in butter consumption in the United Kingdom through 1985 (1&). An OECD study projects
constant per capita consumption of butter in the United Kingdom (h7). The FAQ study
assumes constant prices, while the OECD study assumes continuation of rast trends in
prices.

One agsumplion of the present report is that a large surplus supply of animal fats
in the EC and New Zealand will not continue through 198C. Therefore, per capita con-
sumption of vegeteble oil in the United Kingdom will probably increase in the Tubture
because the price relationships between vegetable oils and substitutes will change, By
1980, the price of substitutes will increase by an estimated 10 per~ent relative to that
of vegetable oil. Based on this assumpiion and the semi-log function, per capita vege-
table cil consumption is estimated to increase from some 9.2 kilos in 1663-65 to 9.8
kilos by 1580.
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Other Western Europe.--4 large number of functions were developed for the O.W.E,
region, most of them yielding statistically unsatisfactory results and/or wrong signs,
Consequently, the clive oil censuming cowntries (Spain, Greece, and Portugal) were
treated as a separate area because their oil consumption habits and levels are quite
different from the other 0.W.E, countries. The resulting equations for the two areas
had correct signs and provided better statistical fits. Olive oil prices were used for
Spain, Greece, and Portugal, while soybean oil and lard prices were used for the other
countries.

For the three olive oil consuming countries, the log-log function was selected for
projection purposes. Consumption is estimated to increase from 17 kilos in 1963-65 to
19.4 kilos by 1980. For the other countries, a semi-log function best met the criteria
of statistical fit and reasonableness. The equation indicates that per capita consump-
tion for these countries will approach 8.8 kilos by 1980.

With the two demand projections, combined per cspita consumption for the region
is estimated to reach 14,3 kilos by 1980, compared with 13.0 kilos during 1963-65.

Japan.~-The most meaningful price series for Japan was a weighted average price
of vegetable oil imports. TFish oll, lard, and butter prices were all tried as price
of substitutes but none yielded the correct sign in accordance with economic theory.
The demand functions developed for Japan therefore excluded the price of substitutes,

The semi-log function was selected for prejection purposes. The income variable,
as expected, was highly significant. Per cepita consumtion is projected to reach 7.0
kilos hy 1980.

Australia and New Zealand.--The international price of coconut oil--the main im-
ported oil--was the price of oil., Butter prices were used as the price of substitutes.

The linear function was used for projecting because consumption is expected to
increase in line with past linear trends. The "F" value was significant at the S5-per- l

cent level., The income variable was alse significant at this level, while the price
varizbles were not. Per capita availability is projected to increase from 4.0 kilos ,
during 1963-65 to 7.0 kiles by 1980, k

Butter consumption in these two countries is wvery high, but appears to be declining
on a per capita basis. Australia places quotas on table margarine production. However,
since there are no restrictions on margarine use in baking, its use for this purpose
has been steadily increasing. The above projection assumes = loosening of table mar-
garine production quotas and e continued increase in the use of vegetable oils , except
in table margarine.

Scuth Africa.--Peanut oil prices were chosen to represent the price of oil, and
butter prices were used as the price for substitutes.

The linear function, which gave the best statistical fit for this region, was se-
lected for the projections. By 1980, per capita vegetable oil consumption will reach
4.5 kilos, .

Eastern Burope.-~Consumption levels in the central plan countries are largely deter-
mined by policy and administrative measures, Thus, estimating future consumption by a
trend analysis is hazardous, On the assumption that income is an indication of con-
sumer demand and has soms influence on actual consumpiion, a linear function was developed
using sunflowerseed oil prices and income sz independent variables. The variables had
the correct signs according to economic theory and yielded a significant "F" statistic.
Based on this function, per capita consumption is projected to reach 8.8 kilos by 1980,
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As an alternative, an equation with consumption as a funetion of production vas
develeoped. The equation was highly significant, yielded an R® value of .89, and projects
per capita consumption to increase sharply, reaching 12.2 kilos per capita by 1980. The
rapid increase would probably occur becguse (1) vegetable oil production is projected to
increase faster than population; and {2) historieally, the region has been an importing
region--thus, domestic production has been consumed almost entirely within the region.,

A review of agricultural studies and the stated goals of these countries suggests
that the function using vegetable oil prices and income yielded a reasonable projected
+evel of consumption (8.8 kilos per capita).

USSR...—In Russia, the retail price of vegetable oil has not changed since 1956,
Since the price of vegetable oil is determined by the Government, price variables were
not considered in equations developed for the USSR. Functions that were developed to
see if a crude relationship existed between income and consumption were not statistically
significant. A regression was made to ascertain the relaticnship between domestic pro-
ductien and consumption. Production is a reasonable variable to use for projecting
consumption in an exporting region, provided the level of exports has not fluctusted
sharply. The regression equation, which was significent at the S-percent level and
yielded an R2 value of 0.79, was selected for projection purposes. It indicates that
per cepita consumption will reach 13.0 kilos by 1980, compared with 8.6 kilos in 1963-65,
Upon considerations similar to those for Fastern Eurcope, it was concluded that this
projection was reasonable.

In Russia, there undoubtedly are people who would like to improve domestic con-
sumption levels and others who want to hold domestic consumption down and earn foreign
exchange through the sale of oil. By projecting consumption as a function of production,
the assumption is implicitly made that future Soviet policy will not change significantly
with respect to the share of production the consumer was allowed to have during 1955-65.

Communist Asia.--As expected, income was not a good explanatory variable of vege-
table oil consumption in Communist Asia, Communist Asia apparently gives first priority
to meeting its export commitments of cilseeds and ollseed products, and the remaining
production is consumed domestically, Therefore, a linear function was developed with
preduction as the independent variable. The function had a highly significant "F" value
of %0.1. Based on this function, a 1980 per capita consumption level of 1.4 kilos is
projected.

Central Americs and Mexico.--Peanut, soybean, sunflower, and cottonseed prices
were all used as a price for vepetable oil but none yielded a correct sign., Lard nrices
were used as the price of substitutes, Fquations 12 and 12b in table 18 are for cotton-
seed oil prices.

A function with production and income as the independent variables gave the best
statistical fit and was selected for prejection purposes, Per capita consumption by
1980 is projected to increase by 1 kile over the average of 5.0 kilos during 1963-65.

South America.--0f the three functions developed for South f&merica, the linear
form provided the most reasonable projection. The "F" value was 17.5 and the R® wvalue
was 0.88. The price variables were more significant in this region than they wvere in
most other regions. Based on the lin-ar funclion, the projected level of per capita
consumption for 1980 is 6.7 kilos.

The price variables used were soyboan oil and lard prices.
East and West Africa.--Available data indieante thet vegetable oil production and

consumption have heen increasing at a rate lower thin the rate of population increase.
Thus, regression analysis, with per capita consumption as the dependent variable, results
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in & negative coefficient for both income and production. If used for predictive pur-
poses, therefore, the regression equations would indicate a continued decline in con-
sumption, The authors do not believe such a decline is possible, nor is it considered
possible in available studies that have projected vegetable oil consumption for East
and West Afriea, or parts of the region,

FAQ's 1966 report on commodity projections uses an income elasticity of around 0.7 ;
in projecting vegetable oil demand for East and West Africa (}E). Based on this elas- !
ticity end the income projections for this region (ﬂﬂ), per cgpita consumption would
reach 7.8 kilos by 1980, compared with 5.0 kilos in 1963-65. The projected level, how-
ever, may be considered potential demand, not actual consumption. These two measures
are the seme only if supplies are available toc meet the projected demand.

Berg estimated total vegeteble oil consumption and production in the three main ;
vegetable o0il producing countries of West Africa to increase by some 2.9 percent a year -
from the early 1960's through 1975 (3). FAO's Indicative World Plan, Regional Study
on Africa, South of the Sahara (16} mekes an intensive analysis of 2b countries. The | |
study establishes production targets by countries. If a series of re-ommended Fractices :
is followed, vegetable oil production is estimated to increase by some 3.3 percent a
Year, and total consumption by an equivelent rate. Based on FAD's total consumption
figure, per capita consumption would reach 5.7 kiles by 1980.

It is our estimate that from 1963-65 to 1980, vegetable 0il consumption in Zast
end West Africa will increase by an average of 2.8 percent a year, while production
will increase by 2.6 percent, ]

To assume that total consumption will inzrease in line with production, or at 2.6
percent, would mean that there would be relatively no inecrease in consumption per cap-
ita because population is projected to increase by 2.% percent per year. An implied in-
come elasticity of practically 0 seems unreasonable tduring the next decade because
(1) a portion of the population is expected to cross over from the subsistence to the
market economy, and (2) the populetion in urban areas is expected to increase st a rate
twice as fast as the total population. Vegetable oil consunption among the rural and |
urban populations will probably increase rather substantially by 1980, Therefore, )
total consumption is placed slightly above total production. i

The difference between the growth rates of vegetable oil production and consumption
is expected to be increasingly met by exporting courtries within the region. Increased
intraregionsl trade deoes not mean reduced export Jevels for the exporting countries,
but it does mean the net export level of the region will decline,

North Africa and West Asia.--A weighted average price of nottonseed, soybean, and a7
peanut oil imports was used as the price varisble. ¥o price substitute was introduced
sinece tnere is little commercial trade in products competing with the region's vegetable
oil.

Price and incoms variables were very good explanstory varincbles. Based on the
linear eguation, which hed an R~ value of 0.94% and a "F" value of 62.2, per capita con-
sumption is projecied to increase from 4.7 kilos in 1963-65 to 6.4 kilos in 1980, -

South Asis.--The price variables were peanut oil and lard.

Linear and douhle-log functions were developed, both vielding an R*® value of around
0.30. Income was a better explanatory variable than werse the price variasbles., Rased ou
the log-log function, a per capita consumption level of 4.8 kiles is rrojected for 1980,
Per capita consumpticn during 1963-05 wveraged 3.5 kiles. The 4.8 kilos projection
appears reascnable in comparison with FAD and various country study projections.
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Southeast Asia.--Coconut oil is the major oil consumed in Southeast Asia and con-
sequently its prices were used as the price for vegetable ¢il. Lard prices represented
the changes that have been occeurring in prices of substitutes.

Prices and income were both weak explanatory varisbles. Procduction of vegetsable
o0il has been ineresasing slowly, while the region has switched, on a net basis, from an
exporter, to an importer, to an exporter. Primarily because of such trade variations,
there have been rather sharp changes in the annual per capites availability figures.

Phe variation in availability is most likely a major reason for the rather poor statis-
tical it of the different functions. However, based on the linear function, the pro—
jected level was considered to be reascnable and was therefore accepted. During 1963-65,
Southeast Asis had the lowest per capita consumption level of wvegetable oils among the
less developed countries--2.0 kilos. For 1980, per capita consumption is projected to
reach 2,3 kiles.

Fast Asia and Pacific Islands.~-This region, like the East and West Africa region,
was cheracterized by declining per capita consumption during 1955-65. Production used
as an explanatory varisble for consumption was statistically unsatisfactory. Income,
of course, had a negative sign when used as an explanpatory verisble. The possibility
of a continued decline in consumption was based on the following considerations.

In the FAD commodity projections study (l&), the incoume elasticity coefficients
used for projection of vegetable oil consumption were: Philippines, 1.2; Taiwan, 1.05
South Korea, 1.5; Indonesia, 1.0; and Malaysia, 0.7. The elasticity coefricient FAQ
used for Malaysia was most likely based on a Malaysian agriculturel economy study (8}
that develops an income elasticity of .66 for vegetable oils. FAQ's Indicative Plan,
Regional Study on Asia and the Far Eest, makes a detailed analysis of various countries
ineluding Taiwan, Korea, Malaysia, and the Philippines. Thai report proposes targets
for increases in vegetable oil consumption of some 1.9 percent per capita for 1962-75.
In the present report, the proposed FAQ target is considered as the upper limit for
possible future increases in vugetable oil consumption. Based on the 1.G-percent annual
inerease, consumption would reach 8.8 kilos per capits by 1980.

Upon censideration of the supply and demend factors of vegetable oil in the major
countries in East Asiz and the Pacific Islands, it was concluded that the rate of in-
crease in per capita consumption will be about 1.0 percent a year, or resching 7.3 kiles
by 1980, Based on the expected rate of population increase, 2.4 percent a year, total
consumption for the region is therefore projected to increase by 3.4 percent annually.

Inasmuch as the growth in total availability during 1955-65 was less than 2 percent,
an estimated growth rate of 3.h percent appears high at first glance. However, vegetable
oil nroduction in the region is expected to increese sharply in the years ahead, which
will vesudt in incressed availability. Alsoc, the increase in per capita consumption of
7.3 kilos implies an income elasticity coefficient of only 0.2. The implicit use of such
a low elasticity would indicate that the subjective judgment made herein is not overly
cptimistic.

World Demand

Total world demand for vegetable oil is projected to reach 29.7 million tons by 1980,
an average annusl increase of 3.1 percent from the 1963-65 consumption level. Total con-
sumption is prejected teo increase by 4.0 percent a year in the less developed counmtries,
3.3 percent in the central plan countries, and 2.1 percent in the developed countries.

During 1955-57 through 1963-65, world demand alse increased at 3.1 percent a year.
But in the developed countries, demand grew 3.2 percent anmually, compared with 3.0 per-
¢cent in the central plan countries and 3.2 percent in the LDC*s. Thus, while the rate
of inecrease in world demand is the same for the historical and projected periods, a les-
sening in the rate of increase is projected for the developed countries end a higher rabe
of incresse is expected in the LBC's and the uventral plan countries.
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Izole 1B.--3urmery of regression enelysis of rsgivnal per capitz consumpbion of vegetable oils
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Teble 18,--Summe=y of regression eaalysis of

regiongl per cepite consumption of wegetsble oils--Con.
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. . LS
Hultivle regression =

6.

Japan

i 195567

3.025 M6 r 17 gugus

40 = 2.35536 -~ 0.00222 2+

{.aoh8) °

0,00763 I
{5, 75700]

fe,

Jepan

. 1959-67 :

2.900 .83 : 1h.gyams

= -7.82139 - 0.5723k Log P_ + 5.b0kBY Log &

{0,.67722)

{5.320k5)

[

Japan

T 1959-87 :

: 11.732w

. dq
; Log Q‘n

(0.48830)

{k.83157})

=

= 0.8ko22 + 3,156303 - T0.3B6602
o =

L

7.

Aus.~H. Zealend

1955-65 :

L. 35k

i = .5, 60702 - 0.00032 E
fr.23281)

* 0.00213 P_
[0, 370973

+ 0.00T36 £

{3.2007]

T=.

Aus .—N. Zealsnd

: 1955-65 :

ly.3a7

-56.54936 - 0.2170k 1o P+ 4. 33581 Log

{0.05755)

fo,31k83)

Pon + 15.8752b Eog T
£3,17645)

Tb.

Aus ,—-H. Zeelend

: 1955-65 :

3.833

: Bog al = 156617 -

(O.09E57)

{0.17635)

To

Psp

(2.977i5}

3.59837 - 152.31362% ~ 842, 35h3h
I

g.

South Africa

T 1955-65

2.567

 qd=

0.23809 - 0.00757 B, +
{1.0k57H]

0.00197 P_
{0.80077)

+ 0.C08021
fr.ge310}

Ba.

South Africa

: 1955-45 ;

2.k05

-15.82099 - 5.%3902 Log P, + 5.529T0 Log By, + 6.10050 Log I

£1.01955)

fo. 862803

{1.26717)

B,

Sputh rfrica

1955-65

1.91%

: 0.225 :

{1.10LB3)

(0.85362)

[1.12454)

[s)

=21

: Log 4l = 0.77727 + 1k2.56631 - 166.0k35E - 129.23922
: T T

1355-65

© Th.Okge

162,206

21.85071 + 1,20002 T,
£B.60515)

=18

9a. East nurope

: 1955-65 :

2.027

270,579 :

= 5.857k3 - 0.01420 By +
(1.43150)

0.01223 I
{1,52003)

Feotnotes at end of table.
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1.653

-0.7791k 5 £.00866 P, + 0.00090 Py t 0.01090 I
{2.6583027 {0.25704} (1.68362)

~2.87785 + 0.57596 7. + 0.00597 I
[l 083625 ~ [2.00880})
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ped . . L =0
3L TBue; f1.253L63 1.G2556)

[P

—Zpneinued

e 6 e

Ve




Table 18 .--bwmaiary of regression analysis of regional per capita consumption of vegetadle oils——Con.

: . : Durbin - : o : _ : : 1/
Region ; Time o yecon R : P-value : : : Hultiple regressicon=

; Feriod iSEetistic:

225 : 0,88 1?.5114"*; . 2 ~6.k0403 ~ 0.01821 P + 0.02105 Pgy + 0.03923 1

Souzh fzerica 1955-65 o
: {5.L7156) (4. 759780 t3.16289})

Soutn imerfca ¢ 1955-65 i 1.646 1 0.7k : 13.582%%: 0,395 : 2/ : o = 5.69753 + 0.99095 Prog - 0.007H I
: : : ; : : : (3.25856] (u. 87385}

. South Ameriea : 1955-65 2,772 . 21.005“: . 3, ; 4 -53,26276 - 13.19461 Log P, + 14,1386 Log P,y +22.95207 Log 1
: : : : : : ; ° {6.10053} f5.21199) (3.20724}

fest and Hess : G0k i 0.5 28.285**; . 2 : 11.67821 - 0.00025 Py + 0.00243 Py - 0.07500 T
" Frics ; : : : : : {0.1143F) {1. 30600} {5.13896)

Fast and West 5. 1.771 5.629**; . : Z t qg = 10.03543 + 1.07199 Prgg

Africe : : : : : : {z.3712571

D. Cast end West @ o230l s : 23 LEows: 0. : : ag cag = 1.B8553 + 0.52380 Log 7, + 0.9600% Log Py, ~ 3.12761 Log I
Africs : : : iz : : : {0.83233) {2.3:898} {3.153508)

dortn Africe : 1955-65 .18 - : 62.179%%: 0.2l8 2 : Q:' = bk.28397 - 0.00481 ®_ + 0.05525 T

Wast Asie

{2.45960} °  [9,5B276)

dortr Africs & : 1955-65 : 1.506 - : bh.GE0%: 0,030 : Tag o = -3.77630 - 0.36991 Log P_ + 2,3531 log I
West Asia : : : : : : : (245164 ) {7.92301}

16. Soutn asfe ©1955-65 ¢ 1.751 . 0.29 : 0.5k s : 2/ Q= 0.76619 - 0.00042 7, 4 0.00136 Py + 5.03006 I
: : r : 3 : : {0.19155) fo.5233k) {r.42768}

1fs,. South Lsim ;'1955—-65 : ;032 : 1,109 : Iog Qg- = -0.83280 - 0.06951 Log P, + 0.13437 Log Py + 0,663 Log I
: : : : : : f0,39801) fo.70541]) {1.60672)

~=Continued
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18,.-Suruery of regression asalysis

of regionel per capita consumption of vogetabte olls—-Con.

: Durbin. :
: Hatson
stetistic,

2

Time A

N ¢ Fowiue
- peried -

Region

i

: L1
3 Function : Maltiple regressiom =

Scutheast fsia ¢ 1955-6%5 - 021 - D.62k

+ 0.00810 T

= g.31k25 ~ 0.00351 Z_ + 0,00659 B
{0.26970)

P
: % (5.73703) ° (1.02820)

Southesst Asim : 1955-65 : 0.826 :

P

. d
. Log Qo Py

= 6,281 - 0.kekek Log 7
{0.61k88]

+ 0.86155 Log

- 0.03363 Lag
(0.98503)

{0.0285)

18, Hast Asia & : 195585 1.7k0 =
Tacific Is. : .

12.77256 - 0.01251 P + 0.00067 P

- 0,02L47 I
{1.47R03) © f0.16357) °

{1,14532)

18a.

—

cast Asia & 1.956

Pocific Is.

© 1955-65

2.389

1218258 - 0.46322 Pooq
{1.5h587] e

rast Asie & : E955-65 ¢
racific Is, : H

18b. 2.223 1.758 :

51911 Log I

: Teg of = 2.96755 - 048724 Zog Py +
: L1128}

0.0k5h5 Log Pgy, - 0.
(1.51849) (1

{n.2e6kk)

&% Representing significance &% § percent level.

S

3tapdard error of estimete.

1/ The figures in parestheses below or above the pertisl regression coefficlents are “¢' velues. See p. 52-57 for dipcuseion of the varlebnles,

24 Linesr.

3f Semi-log.

Lf Log-inverse.

5/ Double-lcg.

Ef Includes Greece, Spain, and Portusgal.

T/ Includes 0.W.2. comtries minus Greece, Spain, end Portugal.




Table 19.--nlasticities computed from regression
of vegetable

equations on per capita consumption
oils 1/

» Punction

: Income . Price : Cross

Regions
1. United Btates.....cvuvvuvnernn. vent 2/
la. United States.....vveuennnnn Ceeen 3/
1b, United States........ Creee ey L/
2. Canada.....iveenenn. freeaereaaaa . 2/
2a, Canada......... ftavadaaen beiiaaaat 3/
2b. Canada. . v .uiineeeannnnninnnnns v 4/
3. Bl e .o 2/
3p. BC. o 3
3e. ECL L., Ceemeaea S heberaaaan veat 4/
b, United Ringdom.........evvvevrvannt 2/
ha, United ningdom........... creraaaaad 3/
bb. United hingdom.......eceernnnn. . b/
5. 0Mim. ot it iiiaaaaa., 2/
Sae OuWolie weunernn.. eeaen IO 3/
s B ceenaael 3/
6. Japan.......eeeon.. Chreeeeaan ceean 2/
Ba. Japan,.cuveiiiiaaiinnrnaans s 3/
Bbe JaPaN. sttt ittt ettt L/
7. Australia & New Zealand........ . 2/
Ta. Australia & New Zealand...........: 3/
Tb. Australia & lew Zealand...... ceeee by
8. BSouth Africa, Republic of,....... . 2/
Ba. South Africa, Republic of......... 3/
8b. Bouth Africa, Republic of,........: 4/
Ob. Last LuropPe...esveenreeruneannn ver 2/
108, U8 Reverinvrrnnannnnannns ceneenanat 5/
10B.USSR:cvevneerrncsostotannnan ceennat 2/
11b.Communist Asia.......... Chareraaas 2/
l2a.Central America & Mexico...... ceen 2/
12b.Central America & Mexico..........: 3/
13. bouth America........... Cevraaaes 2/
13b.South America.........vuveneann.,. 3/
1h, rast & West AfricE..e.e.v..... vean 2/
15. derth Africa & West Asis......... . i 2/
16. South Asig. .. viveuiierennnnan.. v 2/
17. Southesst Asia...v.vcviiiennnn.. . 2/
18. Bast Asia & Pacific Islands..... - 2/

0.95%#% : _0.16%» : 0.10x
D1.00%* - _0,07x : 0.11x
: 0.Q0%¥¥ . _(0_01lx : 0.02x

0.62%*¥% . _p 1w . 0.26%

t O.6h%%% . _o hox 0.27x

: 0,66%%%E . _Q h3Ex 0.27x

: 0. hg¥x% . g 00 : 0.00
O.h7E*x 0.00 : 0.00
O.Ls*x% . 0,00 : 0.00

:=0.15x : =0.10x 0. ho*x

:=0.12x o =0.12x : 0.38%*

1=0,25x : =0.09x : 0.34x

: 0.18x : «0.08x 0.h48%
0.17x 1 ~0.08x  : 0.h7*

: 0.hox : =0.3Tx -

: Q.56%¥%% ;. L0,10x —

: 0.53%#% - _D.05x : -—

T 0.50%%¥% . _0,02x : -
2.05%%%F . _D,03x : 0.66x
2.07¥#% . _g 0lx 0.56x

T 2.07#%¥% . 0, 08x : 0.32x

1 0,98% : -0.80x 0.81x

. 1.00% : -0,89x : 0.91x

0.92x% : =1,03% : 0.96x

e aa

1 0.58%¢ . _0.,89x -
t 0 hoxx —_— : -~
T 0L yEr - : _—

T LL1TE¥ : - : -

0, To¥% : 0.00 H 0.00
Q.70%%  : —0,h7%  : 0,00
2.30%%% . ] Jo¥%E 1, 17%%%

To2.10%eR o ] plEFE 1. 30

=1, 18%%% . _( . 0lx : 0.15x

1,09%%% . g, o7H¥ . —_

: 0.,70%* : =0.0bx : 0.12x%

: 0.38x : =0.52x : 0.98x

:-0,51x : -0.LG*¥% ¢ 0,0bx

1/ mlasticities computed at mean
5/ Double-Log.

%% Represents significance at the
*¥* Represents significance at the

Source: Computed from equations

values. 2/ Linear. 3/ Semi-Log. L/ Log-Inverse.

l-percent level,
5-percent level,
¥ Represents significance at the 10~percent level.
x Not significant at the 1O-percent lewvel,

in table 18,
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Taple 20.—-Fotal end per cepita aveilsbility of vegetabls oils, by regior, average 1963-65, and projections to 1980

Average 1963-65 :  Share i 198D projected : Share  :Annuel rate of change
: Per : of : Funetion 1/ ¢ : Fer : afl E : Par

Total .  capite :  total _: T : Totel . cepite : totad  : Totel :  capite

1.000 H : : 1,000 : :

M. T. Kilogrems : Percent : roM. T, Filograms : Percent Percent

Region

3,098 15.13
171 8.88
2,327 12,96
Lay 2.17
1,13k 13.43
higz L.57
54 3.96

57 3.25

b, 288 18.20
26a 10.23
3,134 15.80
50k 2.78
1,305 14.31
782 7.01
127 6.57
121 4.53
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World total
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W00.0 : 29,688 6,57 :  100.G : 3.1 1.1

1/ See table 18 for the mathematical funetion. 2f Linear. 3/ Semi-log, L/ Log-inverse. 5/ Dounle-log. &/ Prolected velus besed
onn the incoms elesticity ¢bteined from limear function.




PART Ill.--WORLD DEMAND FOR OILCAKES

i The ¢ilcakes to which this report gives primary attention are soybean, peanut, cot-
: : tonseed, Yrapeseed, linseed, sunflowerseed, copra, and palm kernel,

For purposes of analyzing the world market for such oilcekes, nine of the 18 regions
used in the vegetable o0il demand analysis were aggregated inte four regions. This was
done becguse individually the nine regions were relatively unimportant markets for ojl-
cakes. Of the developed countries, Australia and New Zealand were combined with South
Africa to form one region. Of the less developed countries, Central America was combined
with South Ameries to form a Latin American region; the North Africa end West Asia region
was combined with the East and West Africa region to form an Africa and West Asis region;

bined to form "Other Asia.' MNo changes were made in the regional classifications of the
central plan countries.

Oilcakes are principally used as protein supplements to livestock feed, and are con-
: sumed primarily in the industrially advanced regions of the world, where there is a high
; ef'fective demand for meat, milk, and eggs. In the less developed countries, where @ sub-
b stantial proportion of the world's supply of oilcakes is produced, most of the meal is
. exported rather than used as livestock feed within the country.

In addition to their use in feed, some oilcakes are used directly as human food and
others used as fertilizer. Direct human consumption is restricted to relatively small
guantities of peanuts and soybeans. Research is being done to inecrease the direct util-
ization of oilcakes in human consumption, but 1ittle has been accomplished so far. B8ipg-
nificant successes in the research could drastically alter the pattern of world trade,
Use of cileakes for fertilizer is very limited and is restricted to certain areas and to
certain meals, principally rapeseed meal because of its low palatability,

With respect to the use of ociloakes in livestock feeding, animal feeds may be con-
sidered as consisting of roughages and concentrates. Roughages, such as hay and silage,
are consumed primarily by ruminants. Concentrates consist of low- and high-protein con-
centrates, The low-protein concentrates provide a concentrated source of energy and
consist primarily of feedgrains. Oilcakes are the major component of high-protein con-
centrates. Products competing with oilcakes include fishmeal, tankage, skim milk powder,
brever grains, dried bleood, and synthetics such as ureas. Urea is suitable for ruminant
feed only; in contrast, the other products are fad primarily to nonruminants. The main
oilcake-competing product traded is fishmeal and in the 1956-65 review of trade, pro-
duction, and consumption, atlention is given only to this product. In the demand analysis
of the major consuming regions, consideration is also given to other competing products,

Oilceke wtilizationis directly related to the growth of the compound feed industry,
Only in the past few decades have farmers come to realize that feeding a balanced compound
feed can raise a beef cow to 1,000 pounds in 18 months and a broiler to 3 pounds in T
weeks, Thus, to meet a strong demand for meat products, the compound feed industry in
most developed countries has expanded sharply and oilcakes have served as the principal ’
protein concentrate., Appendix C discusses the uses of the various oilcskes.

For the analysis of oilcake demand, trade and production statistics were obtained
by commodity and region from 1955 to 19€6 for trade and to 1968 for production. For
preésentgtion purposes, changes are made in averages for 1535-57 and 1963-65. The period
1963-65 was selected because it coincides with the 3-year average used in the tables
bresenting changes in vegetable oil trade, supply, and demand. As indicated in the
. section on wegetable oil, complete 1966 trade data on vegetable oil were not available
f : for some of bhe less developed countries, Thus, for the sake of consistency, changes
: in all regions were presented on a 1963-65 basis.

66

and the South Asia, Southeast Asia, and Fast Asiam and Pacific Islands regions were com— v
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7.--INTERNATIONAL TRADE IN NQILCAKES

Level of Trade

World imports of oilcakes, meal—equivalent basis, averaged 15.6 million tons dur-
ing 1963-65 {table 21). This was an annual inerease of 7.5 percent over the 1955-57
1evel of 8.8 million tons. Of the 6.88 million—ton net increase in total oilcske im-
ports, the developed regions accomted for T8 percent and the less developed reglons,
for some 17 percent. The central plan countries showed only a very moderste increase
over the period.

In terms of oilcake exports, those from the central plan regions declined during
1955-57 through 1963-65 by 5.4 percent annually, while exports from the developed
countries increased by 12.1 percent a year. LDC exports increased by 8.6 percent a
year.

Soybean mesl comprised 5S4 percent of total 1966 trade in oilcakes (table 22).
Peanut meal and cotionseed meal were next in importence, accounting for 12 and ¢ per-
cent of the total, respectively. Compared with 1960-64 average levels, 1966 soybean
meal exports increased 8 percent, but peanut meal decreased S percent and cobtonseed
meal, 1 percent. Soybean meal has increased its market share. Soybesns, relative to
other oilseeds, have = high meal-to-o0il ratio, and since: the market for meal has been
growing much faster than the market for cil, developed importing countries prefer soy-
beans to obher cilseeds. Large quanbtities and consistent gquality of soybeans and soy-
bean meal have always been available, so large cargo vessels can be used and the prod-
ucts can be bulk loaded. The quality of the oilcske mskes it particulerly well suited
for feed for poultry.

Meal, as such, comprised 45 percent of total world ocilcake trade in 1966, com-
pared with 42 percent during 1960-64. Conversely, meal trade in the form of oilseeds
was 55 percent of the 1966 total oileake trade and 58 percent of the 1960-6k trade.

Importance of Trading Regions

Exporting Regions

During 1955-57, the less developed countries accounted for approximately 51 per—
cent of world oilcake exports. The developed countries accounted Tor approximately
36 percent, and the central plan countries made up the remaining 13 percent. By
1963-65, the developed countries had increased their ghare of the export market t. 52
percent, with most of the increase coming at the expense of the central plan countries,
Annual percentage growth rates during 1955-57 through 1963-65 were 12.1 for the devel-
oped countries and 4.9 for the LDC's. A negative rate of change for the central plan
countries was due to a large drop in exports from the Communist Asis regien.

Rankings among the individual regions were altered only slightly during the re-
view pericd. During 1955-57, the top four exporters of cilcakes were, in descerding
order, the United States, Other Asia, Africa and West Asia, and Communist Asia. Dur-
ing 1963-65, the only change was that Latin America replaced Communist Asia ir fourth
place.
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Importing Regions

During 1955-57 through 1963-65, considersble change occurred in the relative im-
portance of regions that imported meal. The top five regions in order of importance
during 1955-57 were the EC,the United Kingdom, the Other Western Eurcpean countries,
Jopan, and Canada. By 1963-65, the 0.W.E. region had replaced the United Kingdom in
second wlace. Japan had moved to third vlace, the United Kingdom had dropped to fourth
place, and Fastern Europe had replaced Canede in fifth place.

On = perceatage basis, the developed countries accounted for T7 percent of total
world imports diring 1963-65, while the central plan countries accounted for 7 percent
and the IDC's for 16 percent. The annual growth rate in imports for the developed
regions during 193557 through 1963-65 was 7.6 percent, compared with 4.0 percent for
the central plan countries and 8.6 percent for the LDC's.

Changes in Trade Levels

Net Exporting Regions

On a8 net exporting basis, rather than a gross exporting basis, the United States
ranked first in 1955-57 in oilcake exports, with net exports of over 2.0 million tons.
The Africa and West Asia region ranked second with 1.5 million tons, Other Asis third
with 1.0 million tons, Communist Asia fourth with 0.7 million tons, and Latin America
fifth with 0.7 million tons.

In 1963-65, the United States, with net exports of 6.9 million tons, was still
the largest net exporter, while Africa and West Asia, with average net exports of
2.0 miliion tons, retained second place. Latin America, with net exports of 1.l mil-
lion tons, clinbed te¢ third plece. Fourth and Fifth place were occupied by Other
Asia and the USSR, respectively.

Total net oilecake exports for 1955-5T7 were & million tons., OF this, the United
States accounted for 33 percent, Africa and West Asias for 25 percent, Other Asia for
16 percent, and Commmnist Asia for 15 percent. By 1963-65, total net exports had
grovm to 11.2 million tons. The United States accounted for 62 percent of the total,
Africa and West Asia accounted for 18 percent, and Latin America Tor 13 percent. The
remagining four exporting regions accounted for 7 percent of the total.

Het Importing Regions

Changes in the rankings of the net importing regions followed the same general
pattern as changes in the ranking of the unet exporting regions; that is, there was no
change in the top position but considerable change thereafter. Thus, the EC, with
2.1 million tons of net imports in 1955-57 and 5.0 willion tons in 1963-65, was the
largest net importer at both the start and end of the period. In 1955-57, the United
Kingdom, with 1.4 million tons, held second place; the 0.W.E. region was in third
place; Japan in fourth; and the USSR, with imports of just over 0.4 million tons, was
in fifth place. In 1963-65, the 0.W.E. region ranked second and Japan ranked third.
The United Kingdom, with 1.6 million tons of imports, had slipped to fourth place and
Esstern Europe nad moved to fifth place. The former fifth place country, the USSR,
changed from a net importer to a net exporter during 1963-65.

Annuval growth rates for the net importers varied from a high of 18 percent for
the Eastern Europ:region to & low of 1.1 percent for the United Kingdom. WNet imports
for the EC increased 11.T percent annvally. For Japan, the rate was 11.8 percent and
for the CG.W.E. region, 8.9 percent.
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Total net ocilecake imports for 1955-57T were 6.1 million tons, of which the EC
accounted for 34 percent; the United Kingdom, 23 percent; the Other Western Europe re-
gion, 18 percent; Japan, 12 percent; and the USSR, 7 percent. In 1963-65, net oilcake
imports totaled 11.% million tons. The EC accounted for nearly 4l percent of that
total. Second place was occupied by Other Western Eurove, with 19 percent of the
total, and third place was held by Japan, with 16 percent of the total. Thus T9 per-
f cent of total net oilcake imports was taken by the three top regions.

Trede in Substitutes

Although a variety of products compete with ollcakes as a protein supplement,
fishmeal is the main competitive product exchanged through international trade. Fish-
meal imports increased from an average of 0.5 million tons in 1955-5T to an average of ]
2.1 million tons in 1963-65--an average annual increase of 17.1 percent (table 23). @l

BRIy

The developed regions aceounted for B85 percent of 1963-65 imports, while the central
. plan regions accounted for 10 percent. The largest importers by region in 1963-65
. were the EC, the United Kingdom, and the United States. The EC alone accounted for
: over a third of sll fishmeal imports.

S8ix countries—-Peru, Norway, South Africa, Iceland, Chile, and Denmark-- provide
approximately 93 percent of the world's exports of fishmeal. Peru is easily the vorld's
leading exporter (table 2h).
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Taghle 21.--World trade in oilcakes, including meal eguivalent of cilseeds traded, by region,
averages for 1955-57 and 1363-65, and annual rates of change

: i HE +  Annual rate : :
. 1955-57 average : 1963-65 average of change . Net trade . Annual rate

of change
in net trade

‘ Ipports’ Exporis’ Imports | Txports’ Imports @ Bxporis " 1955-57 ! 1963-65"

1.000 metric tons - - - - Percent :1.000 metric Sons ¢ Pereent

United SLahes svrwernrireenss 2,262 : 1h3 7,011 . : 2,03k 6 ,868: 16.
Canede. vvru. i 189 &00 220 . . H -1g2 -380: -8.
ECuvuen. . : 53 : 5,587 580 . . -2,058 -5,007: -1i.
United Zingdom.. ! 10 : 1,665 k& ;o =1,hk33 -1,619: -1.5
(s T 0 . : b+ 2,191 1 . . -1,106 -2,190: -8.9
JEDAI . ca v iienorcrenianst 13 : 1,863 18 . : -756 -1,8k5: -11.8
tustralia—-ilew Eealand and : : :

Sguth Africa . 2l 29 27 L7 . . : 5 20: 18.9

Total....................; 6,684 3,178 . 12,076 7.923 : : _3,506  -4.153: 2.1

East BUrODe. vrarernrarenost 225 T T08 130 - : -15h -578:
USERr s e v trnrnnerneariness? 552 150 Lg 17T : -lLg2 129:
COmRINist BSia,  vurrmeenases 13 855 : 326 LoT ] : gé2 B1:

Total,.... ; 1,116 ; 1,082 T1h ; ] ; 327 -368: L/

711 ; 58 1,495 ; . ; 658 1,h3?; 10.2
1,597 : 325 2,293 : . : 1,k56 1,968: 3.8
2,138 5 2,099 2,737 = . 1,046 638: -6.0

Tctal........,.,..,,_..,.; 1,286 4, bhE ; 2,482 6,325 : . . ; 3,160 L,0b3; 3.3

Horld tosal............- B.760__ B.Th0 : 15,640 15,162 :

1/ Computed percent not relevant becsuse of very small base in 1955-37T.
2/ Computed percent not relevant because of very lerge dese in 1955-57.
3/ Changed from a net imperter to a net exporter.
Ej Changed from a net exporler to & net importer.

Source: {}1},
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Table 22,--Percentage distribuiion of world imports of oilcakes, by commodity,
average 1960-64, annual 1964-67 1/
+  Average : : :
f Ttem . 1960-6% : 196% . 1965 | 1966 | 1967 2/
? - - - = = === - Percent—- - = - = =« = = - - =
, ! SOYDEBN MEAL .. v et enar et ennnnit 9.7 12.1 13.8 15.8 15.7
i ; Soybeans, meal equivalent.......... : 35.9 38.1 37.5 38.0 4i.3
. Subtotal...... e, : 45.6 . 53,8 57.0
Peanut meal..ivevevernann 10.7 0.1 3.0 7.8 7.4 i
Peanuts, meal equivalent.......... .: 6.3 5.8 5.1 .7 .t B
SUBEOLALe s v vt ennrnnrenreenmneanat 17.0 :  15.1 1k.1 iz.s5 12.1
: : |
Cottonseed meal.. ...... 8.9 - 8.k 9.3 8.6 7.k :
Cottonseed, meal equivalent........: 1.6 1.5 1.5 1.2 1.0
S PLrs ey o3 IO 10.5 5.9 10.8 2.8 8.4
Linseed meal......... et aeant 5.0 5,2 h,7 3.7 3.0
Flaxseed, meal equivalent..........: 3.3 3.2 2.7 2.8 2.2
Subtobal. . ovineeieii e, el 8.3 8.4 7.k 6.5 5.2
Copra meal........ e res et aaaat 2.9 3.5 3.2 2.9 3.0
Copra, meal equivalent........ et 4.8 3.8 3.4 3.1 2.8
Subtotal......... e, 7.7 7.3 6.6 5.0 5.8
Bunflowerseed meal.....covvveneun.ns 3.3 1.9 2.5 3.7 k.o ;
Sunflowverseed, meal equivalent.....: 1.3 1.0 .B .9 1.9 ‘
Subtotal. . vevr i inianaann, ceeean : b.6 2.9 3.3 b6 5.5 j
Palm kernel meal.....ovoearenennsst R .6 .6 N .8 ;
Palm kernel, meal eguivalent..... vet 3.0 2.6 2.3 1.8 1.1 ;
Subtotal..... e, 3.4 3.2 2.9 2.5 1.9 2
Rapeseed meal....vceuuusn. eeieea et 1.3 1.1 1.2 1.6 i.h '
Rapeseed, meal eguivalent..........: 1.6 1.1 2.k 2.7 2.7
Subtotal..... e 2.9 2.2 3.6 5.3 §.1
Total a8 MEAL.c.vvcrerannnonnnnnnnal k2.2 k2.9 Ly 3 44,8 k2.7
Total 85 S88A.e .. e innononsnananal 57.8 57.1 55.7 55.2 37.3
Grand total.......cvviein.n PP 130.0 - 100.0 100.0 100.0 160.0

1/ Includes meal equivalent of oilseed imports, but excludes exports of meal from
i3 crushings of imported seed.
. : 2/ Partly estimated.

Source: (64, table 1)
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Table 23.--FPishmeal imports, by region, mverages

1956-57 and 1963-65, ani annual rates of change

: 1 Perccatage A 1 Percentege : Annusl
Region ; Avegage : of : lvgraéa : of : rate of
1956-57 > werld total 963-65 : world total : growth
1,000 1,000 .
¢ metric tons Percent : Mmetric tons Percent. : Percent
United States....... Vieaesrasana! 83 - 329 - 17.6
Canade,..,....... e e i, . 0 — 2 —_— —
EC.cvvnnnn., i e Ceenes 2h1 - 788 - 15.0
United Kingdom........,... . 131 - 3h2 - 12.0
Jeapan...... e et ra s Ea Vesansad 0 - 100 —_— —_
O.W.E...... S e era e, . 52 - 193 - 16.6
Australia-New Zealend......,.....: ; —— 8 - -
= - 507 oh 1,76h 8s 15.8
Eastern Europe...,...... et ] - 205 - 7.0
UBSR......... e, feeaat 0 - g - : -
Communist Asia....... veaeas Ceeaat 0 - 0 - : -
TOtalesessssrnnnnssnsnnnnn. veut 5 2 205 10 . W70
Less developed countries.,......: 2 L : Tog 5 15.6
World total........ Cianeenaes 5ko 100 : 2,078 100 17.1

Source: FAC Yearbook of Fishery Statistics No. 25, 19A7,

Teble 24.--Fishmeal exports by malor producer-exporters, average 1960-64, annual 1962-89

Country : i;g;fgﬁ P 1962 1963 ¢ 1964 : 1065 : 1966 : 1067 : 1968 1969
————————————— 2000 metric tons - - — - - - L _ - L - o _ _ _

Perv...... Ceeveeecee.: 984 1,066 1,160 1,817 1,260 1,308 1,502 2,083 1,850
Norway...... AU et 115 60 10L i3 260 258 4gs 36 325
South Africa 3/..... cent i9g 207 21k 280 233 17h 289 366 325
Teceland............ et B4 TC 102 12k 141 153 173 43 -
Chile..... et 78 73 87 146 67 183 103 179 -
Denmark............u.. .t 61 62 &8 T0 81 82 102 18= -
Rest of the world......: 133 139 128 174 272 209 1gh Lo2 -
World toﬂal ..... i 1,65k 1,677 1,863 2,394 z,m) 2,363 2,908 3,5k ,150

1/ Includes Scuth West Africsm,

Source: (66).
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8.--PRODUCTION OF OQILCAKES

Produetion of Parent Materisls

World ocilseed production was discussed on pages 31-39 in chapter IV of this
report. Regional producticn levels are shown in appendix tables B-1 - B-26. 7These =
tables show that 1955-68 production increases were greatest for soybeans and sunflow-
seed. The lowest rates of increase were for nalm kernels, copra, and cottonseed, all

A

; of which are grown primarily in the less developed countries.

:

! Frocedure for Compubting Oilecake Producticon

i Oilecake production estimates were obtained by first applying the erushing levels

i contained in appendix B to the estimates of oilseed production in each country. The

1 levels used varied between crops and between countries.

?g Once estimates of the quantity . each oilsesd crushed were ortained, that 8
i quantity was converted to a meal-equivalent basis by application of the meal yield i
: factors shown in asppendix B. The meal equivalent of each oilseed in each reglen was 5

; ; allocated to the calender year during which the crop's processing chiefly occurred.
. i The meal eguivalent was credited to the country where the seed was grown rather than
to the country vhere the crushing actually tock place.

PR

World Producticon

World cileake production inereased from sn average of 28.2 million tons in 1955-57
to an average of over 41.5 million tons in 1965-67 (tasble 25). The difference, over
13 million ‘tons, represents nearly a SO-percent increase over the period, or & 4.0 per-
cent annual growth rate.

During 1960-62 through 1965-67, world production increased nearly 8 million topg—-
a 2h-percent increase, or an annual increase of 4.k percent. The central plan region

had & sharp increase in its annual growth rate, while the developed and less developed
areas showed moderate declines.

Regional Production

On & regional basis during 1955-57 through 1965-67, oillcake vroduction increased
; 5.9 percent annuslly in the developesd regions, 1.2 percent in the central plan re-
{ gions, and 3.2 percent in the less developed regions. The developed countries, whose
! rate of increase was more thaen double that of the rest of the world, increased their
share of world pro.iction from 43 to 52 percent. Seven of those nine percentage
points came from the central plan countries, while the remaining two points came from
the LDC's,

The United States accounted for 48 percent of 1965-67 world oilcske preoduction.
Other Asis and the USSR ranked second and third, respectively, with 12 and 11 percent
of the total. During 1955-57, the top three producing regions were the United States,
Communist Asia, and Other Asia.

13




During 1955-57 through 196567, only Japan and South Africa ameng the gdeveloped
countries had ennusl growth rates below the L.0-percent world average. In the cen—
tral plan region, Communist Asis and the USSR had growth rabes smaller then the worigd
average. Among the less developed countries, Latin Americe was the only region whose
growth rate surpassed the world average. Japen and Communist Asia were the only re-
gions to have lower production at the end of the period. The United Kingdom was the
only region producing no significant quentities of meszl.

Production of Fishmeal

Fishmeal production increased 12 percent annually during 1955-5T through 1563-65
{table 26}, compared with a l—percent rate of increamse for all oilcakes. World fish
meal production averaged spproximately 3.k million tons in 196365, while totel oilseed
meal production averaged some 2 million tons. Thus, fishmeal production during 1963-65
was approaching & percent of total oilcake produckion.

During 1955-5T7 through 1963-65, production ranking changed considerably. In 1955-57, °
the United States was the leading fishmeal producer, Norway was second, and Japan was
third. In 1963-65, Peru had moved into first place and was producing more than four
times as much es the United States, which had moved to second place. Jepan and South
Africa maintained their relative positions, ranking third and fourth, respectively,
while Norwey dropped to fifth place.

Th




Tghle 25,--0ilczke production, by regicn,
averages Tor 1955-57, 1960-62, and 1%65-67, and annusl rates of change

Share of total Annual rates

; : : : : : of change
Region . 1955-57 | 1960-62 | 1965-67 | : TR 1o805E
average = average - average -+ 18950-0T7 1965-67 to : to
: : : : 1965-§T : 1965-67

1,000 metric tons = = = = 1= - = ~ Percent : Fercent = = = —

15,k79 20,024 39.

48T ThS

162 325

0 - C

2285 265

ikt =T

fustralia, dew Zealand, and

Sceuth Afriecs . H 131 155

16,631 21,571

Zastern furope : 886 1,207
USSR ... : 3,297 4,395
: 3,505 3,505

7,688 5,197

Latin fmerica : 2,386 2,850
Africa and West 4sia........... : 2,474 3,062
Other Asis : Iyl 4,885

5,331 10,797

World total , : 33,630 41,565

Source: Tables ir app. B.




I Table 26.--Fishmeal prod:u_ction averages for major
- preducers, 1955-57 ang 1963-65, and annual rate of change
: Annual
Countey | wverase | merage [ Febeor
;— ~ 1,000 metric tons - - Percent
United States........ e 349 30k ~3.7 :
Uanada......................: 62 83 3.7
Horway..... R 217 214 ~0.1 '
Japan.......veiin.. reera . 133 271 9.3 - .
South Africa.......c.vuvue.. 85 260 1h.9 :
United Kingdom,............. 78 8o 0.4
West Germany.........o.uu... 26 81 15.3
Demmark.................... . 50 116 11.1
Lo o 39 1,382 56.2 _
Teeland................... .. 13 131 27.3 ' I
Chile........ bt 15 11k 30.0 :
Total, ittt 1,073 3,036 13.9
World totaleveeesrenea . 1,3h0 3,383 iz.2
Source: FAO Yearbook of Fishery Statistics No. 25, 1967T.
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9. ——CONSUMPTION OF OITLCAKES

Regional estimates of olilcake consumption were developed from 1955 to as far as
data permitted. Except for the United States, such estimates were the sum of a region's
production and net trade. The United States was the only region for which a usable
series of actual cileake consumption data was avallable.

During 1955-57 through 1963-65, world oilcake counsumption expanded at an average
amual rate of 4.3 percent, or from an average of 28.2 to 39.5 million tons. The de-
veloped countries maintained the largest annual growth rate, 5.7 percent, with the
result that they accounted for 62 percent of total consumption by 1963-65. As a group,
the less developed countries had an annusl growth rate of 3.5 percent; and in 1963-65,
their annual level of oilseed meal consumption was 6.2 million tons. TYor the central
plan region, the annual growth rate was 1.4 percent and annual consumption was 8.7 mil-
lion tons.

During 1963-65, the United 8tates, using 12.3 million tons of oilcakes, accounted
for 32 percent of total world consumption. The EC was the second largest consuming
region, 5.2 million tons, followed by Other Asia, 4.3 million tons, and the USSR, 3.8
million tens.

The EC, with an annual increase of 11.5 percent, had the highest consumption growth
rate of any region. Japan was second, at 9.5 percent. The Other Western Europe region
et 8.8 percent, was third; the Eastern Europe region, at 7.3 percent, was fourth; and
Other Asia, at 4.9 percent, was Tifth.

The major consuming region, the United States, had a growth rate lower than that
of a number of cther regions—--primarily bhecause the U. §. level of concentrate feeding
per animal unit is guite high. Since the early 1060's, the increase in demand for oil-
cakes in the United States has moved in line with the increase in total livestock num-
bers. In the regions of the world where demand has been increasing the fastest, there
has been an increase in the number of livestock fed plus a heavier feeding of concen-
trates per animal unit.

Regional Use of Individual QOilcakes

The type of oilcake consumed within an exnorting region is largely determined by
the type of oilecake produced within that region. The types of meal consumed within an
importing region are, as one would expect, more varied. Some countries have preferences
for particular types of cakes; for example, in the Netherlands, linseed meal is pre-
forred in mosi compound feeds. But in general, the cake utilized is the one that can
meet the required nutritional levels at the lowest price. A wide variety of cakes can
be used for cattle feed because of the ability of ruminants to convert nitrogenous
matter to amino acids. For poultry and swine feeds, the fiber content, the amino acid
pattern, the toxicity, and the vitamin and mineral content all have a strong bearing
on the type of cake selected. The variables to be considered to arrive at the most
cconomicel and wutritive feed formula are so many that more and more compound feed man-
ufacturers are ubilizing a computer.

Shifts in the kinds of cakes being consumed in the major markets are maslt immaotriant
to regions that export, in quantity, only one or two types of cakes. For this reason,
a short discussion follows regarding the tyves of cakes plus fishmeal consumed in the
six major developed reglons of the world during 1955-57 and 1063-63.
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United States

In both 1963-65 and 195557, soybean meal accounted for over three-fourths of
total U. 8. meal consumption (teble 28). Cottonseed meal was the second most important
meal consumed. In 1963-65, fishmeal ranked third. Linseed meal ranked third in 1955-57.

During the review period, peanut meal had the largest annual rate of inerease--
13.3 percent . Fishmeal increased 6.9 percent snnually and soybean meal, 4.7 percent.
The comparsble rate for cobttonseed meal was 2 percent, while Tourth-ranked linseed nmeal
exhibited a negative trend.

Canada

Oilcake consumption in Canada was comprised princinally of linseed meal and soy-

: bean meal during 1955-57. By 1963-65, soybean meal was in first place and linseed
£ meal in second. The largest annual rate of increase, however, was in the consumption
of rapeseed--12.8 percent. This rate was more than two times the overall meal consump-
tion rate of increase and was approximately double ilhe rate of increase for both soy-
bean meal and fishmeal.
BC

Soybean meal is the dominant meal consumed in the EC, where nearly 2.4 million
tons were consumed annually during 1963-65. Soybean meal consumption increased 20 per-
cent annually from 1955-57 to 1963-65. Fishmeal consumption, with an annual rate of
inerease only slightly below 30 percent, ranked second in terms of quantity. Third
place was held by linseed meal--annuval consumption averaged {three-quarters of a million
tons during 1963-65. Peanut meal consumption, which ranked fourth, was only slightly
less than linseed meal consumption, and had a faster rate of growth then linseed meal
during the review period.

O.W.B.

Soybean meal vas also the major meal consumed in this region during 1963-65.
Cottonseed meal, ranked second in terms of quantity, did not rank ameng the top five
meals in annual growth rates. Fishmeal ranked third in both annual growth rate and
quantity of consumption. Peanut meal, though it ranked fourth in quantity consumed,
ranked second behind soybean meal in annual growth rate.

United Kingdom

Consumption of peanut meal, the principal meal wtilized in the United Kingdom,
averaged 600,000 tons during 1063-65. Soybean meal consumpbion, nearly one-half mil-
lion tons, ranked second and {ishmeal consumption ranked a eclose third. TFishmeal had
the highest annual growth rate during 1955-57 through 1963-65--13 percent. Soybean
meal, at 6.5 percent, and peanut meal, at 5.8 percent, were second and third, respec-
tively. Most of the other meals had negative rates of change; consequently, growth of
the U. K. meal industry was just over 3 percent a year during L955-5T7 through 1963-65
period.

Japan

In Japan, meal consumption centers on soybean meal, which accounts for three-
fourths of all ocilcake consumption. Soybean mesl consumption aversged 1.4 million
tons in 1963-65. PFishmeal was in second place, with consumption at less than 0.h
mai1lion tons. Consumption of all other oilcakes averaged 0.3 million tone in 1963-65.
From 1955-57 through 1$63-65, consumption of fishmeal and soybeapn meal had annual growbl
rates of 14.6 and 9.0 percent, respectively.
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4
Consumption of Pishmeal : =
- As shown in table 28, world consumption of fishmesl has been increasing at a rate ; '
! more than three times that for oilcekes. HNearly all of the increase occurred in the _
. i developed regions. The main reason for the rapid growih of fishmeal consumption has
¢ . been its low cost relative to that of oilcakes as a source of protein., Fishmeal is 1
3 consumed primarily in poultry rations, where it can constitute up to 10 percent of the
- mixed feed ration.
b
L
L !
! ;
S
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Table 27.--0ilcake znd fishmeal aveilability, by region, averages
for 1955-5T7 and 1983-65, and annual rates of change

Average : Averege : Annual rate
1955-5T : 1863-65 : of change

" Oilcexe | Fishmeal & Totel = Oileake . Fishmeal ' Total ' Oilcake - Fishmeal

3

Region

1,000 metric tons : 1,000 metric tons : Percent

]
Jahs

9,155 380 1 ip,20k g8 1z2.glz . 6.0
630 2z : 880 37 917 .
2,205 132 1 5,269 585 6,132 :
1,268 176 : 2,h7g Loo 2,43
1,k33 158 ;1,819 128 2,081
141 : 1,915 Lag 2,130 :

B

[
L b= DM L D

=

-
QW o 2t

=

Lt B oa o W B

Uk

e 6o

L
[AN]

2k 575

1,623
3,768
3,333

e
U

o

8,724

1,136
833
L, 25Y

6,223

3g,522

1/ Computed percent not relevant because of small base in 1955-57.

S8ource: Table 28, 30, and FA0 Yearbook of Fishery Statistics Ho. 25,




Faple 28 -~ Availability of oilcaXes

in major developed regions, by type of cake,

averages for 1955-97 and 1963-65, and enpual rates of change

United Stetes

Canada EC

UL E,

Jileaks

. 1955-57 | 1963-65 |

1 Anrual
chengs

1 Annuel
: chenge

Armual :

1955-57 ; 196385 . change : 1955-57 ; 1963-65

s Annuel
: chenge

| 1955-57 | 1963-65

Cottonseed mesl
Copra meel, .,

Einseed meszl......
Parm kernel meal
Peprnut meal. ..o
Rapeseed meal.......
Soybean meal
Sunfiowerseed mesl
Hdot speecified

1,000 -

metric tons Percent :

z,Lke8 2.
2 -33.
278 -5

a4

9,502

1,000

metric tons

1,000

Percent : metric tons

Percezt :

1,000
metric tons

5 : 103

& : 236
23 30
-_— 205
19 392
48 ire
286 sha
ol

15

103
hh1
Thl
336
719
310
2,389
188
op

.

R LT

no
AR O =] RO O

335
143
108

59
isg
113
283

Percent

Totel oilecsxe.......... .

5,269

[
=]
wvn

2,205

Fishmeal

Total cilcexe and
fishpeal

€18

1z2,6h2

3? . : i3z 835

917 2,337 6,15k 12.9

26.0

T L TR TS ey

Lnited Xingdom

Japan Tokel

1955-57 : 1563-€5 ¢ Annuel
H : chenge :

: Anpual

T 1955-57  1963-65
: : : rchenge

1955-57 196365

Cottonseed meal..........:

Lirczesd meal

Palm kerrnel meal

Peanut meai

Napeseed meel

Soykean mezl
Stnflgwerseed meal....... H
Hot specified

1,000 :
metric tons Perzent

1,0G0
metric tons

1,000

mezriec tons Percent

332
i3
52
167
362
3
250
79
-3

[
B

W 101
(=3 R e - RN AR, B = Y]
O BRI =1 Coa F D L

=

3,kze
63k
1,571
HEAN
1,788
TéL
14,008
320
c81

2,872
LG
1,ko6
Lkl
952
htl
8,682
o4y
L7

o n
» N

+

oo E Mo W

Lu—-lf]\CD

Fotal cileake..........:

1,33

: 15,612 2,55

wn
-
=

1,012 2,805

27,26L

. 16,62k
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10.--DEMAND ANAI YSTS AND PROJECTIONS FOR oILCAKES L1¥

Analysis

The establishment and development of commercisal livestock feeding enterprises is
! highly correlsted with the ievel of overall economic development in a region. In the
: most less developed regions, livestock enterprises tend to be of a subsistence nature,
: Frequently, the livestock depend on what feed they can forage for themselves.

H
:
&

In those developed regions where livestock feeding has developed into a highly
complex industry, livestock are fed scientifically formulated balanced rations that
contain the necessary quantities and proportions of amine acids, vitamins, Mminerals,
heat and energy, and bulk. Because different animal species, and even the same ani-
mals at different stages of growth, require different feedq formulations, mixed feed
industries have developed for the purpose of producing concentrate feea rations to -
meet the exaecting nutrient requirements of the various types and ages of livestock.
In the economically advanced regions that have highly developed commercisgl livestock
feeding industries, the major portion of world consumption of oilseed mesls occurs,

: Livestock feeding enterprises based on formula feeding of premixed concentrate

. feeds are largely limited +o Western Europe, North America, and Japan. In 1965,

y nearily 95 percent of world production of mixed feeds was produced in these regions.

The United States alone produced 52 percent of the world total in 1965 and 68 percent
in 1957. Western Europe produced 37 rercent of the total in 1965, while Japan pro-
duced T percent; these two figures compare w 'h 28 Percent and 2 percent, respectively,
3 for 1957 {10, vol. T¥, ch. ¥I). Although mixed feed output increased significantly

v in all the developed regions from 1957 Lo 1965, the very rapid increase in Western

. Europe and Japan caused the U.S. percentage of world output to decline.

World trade in mixed livestock feed ig negligible——partiy because feed specifica-
tions vary in different countries and regions. In addition, each consuming region
will have some feed components availasble from domestic production, and will import E
additienal ingredients to complerent domestic production. T is advantageous for v
] feed deficit regions to purchase feed ingredients on the world market and then formu- :
3 late concentrate feeds to reet Gomestic requirements. Thus, the major trade in feed—
s5tuffs is in such ingredient commodities as oilseed meals, coarse grains, and protein
supplements from such sources as fishmeal and milling byproducts.

Because of the interrelationship between oilsead meals and feed grains in the
i advanced livestock feeding regions, an analytical model that Jointly considered the :
demand relationships for both of these major mixed feeq ingredients was developed, %
The model was designed to estimate regional demand relationships that could be used

as the basis for brojecting the regional demand for cilseed meals. Because of the .
- dominance of the developed countries in ocilseed meal consumption, the Tollowing anal- :
; ¥sis iy limited %o the major consumers—-Western Europe, North America, snd Japan. 3
The cemand for oilseed meals in the remaining regions is ahalyzed separately under
a different model.

Vi

The Model, Major Developed Regions -

A two-stage least Squares regression model was used to analyze the demand for
cilseed meal in the major consuming regions of Western Europe (the EC, the Uniteg

: ' 123/ The anelysis and Projections of demand for oilcakes in the major developed

regions was Prepared by Donn R. Reimund, Marketing Economics Division, Econ. Res. Serv.,,
U.5. Dept. of Agr.
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Kingdom, and O.W.E.}, North America {the United States and Canada), and Japan.

The model consists of two behavioral equations for oilseed meal demand and for feed
grain demand: Cne, agp identity equation that specifies concentrate feed consumption
as the sum of feed grain, oilseed meal, and other high-protein meal consumption; angd
the other, an identity establishing supply-demand equilibrium. The model is given in
equations a through d.

. _ P
{2) Oilseed meal demand Qp =t (pm, Pg’ Qos’ Lt—l)

b) Feed grain 4 =f {p,p, LP
(b) Feed grain demand Qg (pm P, t—l)

. ) a _
(¢) Total mixed feed consumption q; = Q, + Qg Qg

(d} Supply-demand equilibrium of = QS

Where:
Qm = consumption of oilseed meal {endogenous )
P, = import price of soybean meal {endogenous)
pg = domestic price of feed grain (endogenous )
Qos= consumption of other high-protein supplements (exogenous)
Qg = consumption of feed grain (endogenous)
P
-1 = meat production in previous year {exogencus )
QS = consunption of total concentrate feed {exogencus )
Qs = supply of ceoncentrate feegd (exogenous )

All quantity variables are in metric tons per 1,000 populaticn and price varisbleg
are expressed in U.S5. dollars per metric ton.

The model contains no provision for stock variation in either oilseed meals or
feed grains. It is implicitly assumed that stocks in net importing regions consist
primarily of working inventories and consequently are relatively stable and quite
small in comparison with consumption,

The demand equation for cilseed n2al expresses consumption as a function of oll~
seed meal price, feed grain priece, the quantity of other high-protein concentrates
consumed, and the production of meat lagged 1 year. The feed grain demand equation
expresses consumption as a function of the prices of oilseed meal and feed grain and
the lagged production of meat.

The exogenous variable Qos’ vhich represents the consumpticn of nonoilseed pro-
tein feed supplements, requires some clarification. The variabie is a heterogeneocus
composite that includes fishmeal , meat meal and tankage, milling byproducts, and ure-.
Its composition varies considerably fiom region to region and, to some extent, over
time within each region. The varieble was treated ag excgenous primarily because its
components, with the exception of urea, are produced either entirely or in part as

byproducts of other industries. ITts availability, therefore, is largely determined
by the level of output of the primery products of the meat slaughtering, milling, and

edible fish industries. Only a small part of the fishmeal consumed as livestock feed,

however, is produced ss & byproduct from edible Tish.
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Meat production, which includes poultry meat, was considered to be a better
explanatory variable than either animal units or total production of livestock pro-
ducts. It appears losgieal to assume that consumption of feed concentrates is more
' closely associated with output of livestock prod :;ts than with the total animal popu-
lation in a region. Meat production was favored over the total production of livestock
products because the per capita ocutput of eggs and dairy products is guite stable.
Thus, the growth in cutput of livestock products is primarily attributeble to the
growvtin in meat production. Consequently, the variability of oilseed meal consumed by
livestock is considered to be a direct response to per capitm varistions in meat pro-
duction. The meat production variable used in the model was lagged 1 year because
preliminery analysis showed a better correlation between lagged meat produwction and
meal consumption than between current meat production and meal consumption. This is
probably because the requirements for oilseed meal are determined in advance of con- )
sumption, and are based on per capita production of livestock products of the previous i
year. -

L e e KA

The consumption series for cilseed meals in all regions except the United States
was censtructed by adding net meal imports and the meal equivalent of net seed imports
to the meal equivalent of domestic seed production. For the United States, actual con-
sumption figures were used. Trade data were compiled from various issues of the FAQ
Trade Yearbook. Production data are from the FAS and the FAO. For the analysis of
oilseed meal demand, all meal consumption data were converted to metrie tons per 1,000
population.

For all regions other than the United States, the consumption series for feed
grains vas compiled from OECD food balance statisties. Actual conzumption was used
for the United States. The consumption series for other high-protein feed supplements
was constructed from FAQ and FAS data, and the meat production series was compiled
from the OECD data. Like the oilseed meal consumption data, consumption data for
feed grains and other high-protein supplements and production data for meat were con-
veried te metric tons per 1,000 population,

AN

Soybean meal price was used to represent the price of oilseed meals in the demand
enalysis. The primary reason for using soybean meal price rather than a welghted
average meal price wes the dominance of soybean meal as a high-protein feed supplement.
In addition, there is a high correlation between the price of soybean meal and the
prices of other cilseed meals. Consequently, a weighted swverage oilseed meal price
would closely approximate the price of soybean meal.

Lendon prices, as quoted in the Daily Ledger, were used to represent the price
of soybean meal in the three European regions and Japan. U. 8. Prices were used for
the United Stafes and Canada. The prices were deflated by an appropriate price index;
and in the case of the FC and 0.W.E. regions, by the price index of a major importing
country within the region. These indexes are as fTollows:

EC ~ ecost of living index (France)
: United Kingdom - cost of living index ‘
3 Japan - ecost of living index ) £
0.¥.E. - cost of living index (Denmark)
United States - c¢o8% of feedstuffs index

Canads ~ wholesale price index
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Feed grain prices vere represented by the internal price of a major deomestically
produced feed grain. The price of barley was used for all regions except the United
States, for whieh corn prices were uszd. Wholesale prices were used in most cases.
However, vwhen adequate wholesale price series were not gvailable, producer prices were
used, Feed grain prices were deflated by the same deflators as were soybean meal prices. . -

The parameters of the structural demand equations for oilseed meal were estimated
using a two-stage least squares procedure.ll/ TIn this procedure, the endogenous ex-
planatory variables in eny structural equation are adjusted for correlation with the _
disturbance term by regressing each endogenous variable on all gxogenous variables in
the system. The adjusted endogencus explanatory variables are then substituted
into the structural equation in place of the original variables and least squares is
applied to the adjusted equation, This procedure makes use of all the predetermined
exogenous variables in the model to estimate the paremeters of a single structural
relation, but does not require a detailed specification of the other relations in the
model. The demand equations derived from the above model for each region are:

EC: Q= -151.5578 -.6603 p, + 2.0731 p, + .2164 Q + 1.7570 T2

B
U.K.: Q = 325.497h - 21,2080 P - 1.3072 P, * b926 Q- 1.7246 L%_l

O.W.E.: @ = 345.265h + h.6625 p — 9.7326 p, + 1.6066 @, ~ 3.8104 IP ;

2] ]
Japan: Q= 19,1063 ~ .084k4 P, - . 0684 Py + .3832 Qos + 1.ko8Y 4 :

is/, = -
u.s. poQ = 140.2853 + 4671 p, - 1.0823 Py 1.0710 Q_
Canada 13/: Q= 111.5534 + 1215 Py = 1.073 p, + .1203 9

In the six regions analyved, the demand for cilcske is relgted to the demand for
feed grains since both are inputs t< the sume enterprise--the livestock industry. In
some areas, the reletionship between feed yrains and cilseed meal is predominantly
complementary, vhile in others it might be competitive. Results from the analysis of
the EC indicated that the relationships between feed grains and oilseed meal were
competitive because of the high price of grains relative to meal prices. But in the
other five regions, the results indicated that a complementary relationship existed.
The direct price coefficients for Other Western Furepe, the United States, and Canada
were positive rather than negative.l?/ mhig result is apparently caused by the inter-
relationship between oilseed menls and feed grains in the manufacture of mixed feeds
in these regions. These ingredients are combined in rather gtable preportions, with
nc significant competitive relationship existing between them., The price of feed
grains, the major ingredient in mixed feeds, thus appears to have more influence than

gﬁy A description of the two-stage least squares estimating procedure is given in R
(38, pp. 258-260). 4

15/ 1P 1 Was taken out of these equations because of intercorrelation problems :
16/ tha results obtained in this analysis differ from those obtained by other analysts.
For example, Houck (;g) in a model taking into account the complex interrelationships
of the U.5. ovilseeds economy, estimated a demand price elasticity of -0.33 for sovbean
meal, compared with -0.28 estimated by Vandenborne {£8) in another study. These studies,
however, did not consider the c¢ross price relationships between feesd grains and cilseed
neais,
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the price of meal in determining the level of oilseed meal use. For the United
Kingdom and Japan, the oilseed meal price coefficient carried the expected negative
sign.

The United States was the only region in which nonoilseed protein supplements
appeared to substitute for oilseed meals. In the remaining five regions, a competi-
tive relationship between protein feed supplements from oilseed and nonoilseed sources
was not statistically apparent during 1955-66. The coefficients obtained for the non-
oilseed protein supplement, in fact, indicate a complementary relationship between
protein supplements from ocilseed and nonoilseed sources. This phenomenon can largely
be accounted for by the fact that pork and poultry products made up avout 40 percent
of the increase in output of livestock products in importing regions during 1955-66
(21, par. 615}, Formula rations for these livestock call for the use of both ocilseed
meal and protein supplements of animal origin.

Lagged meat production was included as an explanatory variable in the oilseed
meal demand eguations for the United Kingdom, O.W.E., the EC, and Japan. The vari-
able was excluded from the meal demand equations for the United States and Canada
because it resulted in poor estimating equations. The meat production coefficients
obtained were positive, as expected, for the EC and Japan, but were negative for the
United Kingdom and O.W.E. This negative relationship is probably due %o the fact that
throughout the apalytical period, cilseed meals became more expensive relative to live-
stock products in the United Kingdom and in Denmark, a major 0.W.E. producer of live-
stock products (22, pars. 620-622Y. It is unlikely that this situation will hold in
the future. Therefore, the estimated demand equations for the United Kingdom and
0.%.E. were nobt used for projection purposes.

Estimated versus actual consumption of oilseed meals in each of the six reginns
during 1955-66 is shown in figure 3.

The Model, Other Regions

T+ is widely recognized that there is not an intensive use of oil:akes as an
animal protein supplement in the less developed countries and Communist Asia. Also,
use of oilcakes in Australia-New Zealand and South Africa is quite low, on an animal
uwnit basis, compared with levels of utilization in the other developed regions. Use
of oilcakes in Russia and Fastern Rurcpe has been increasing but the levels of utili-
zation, on an animal unit basis, are also considerably below those of the major devel-
oped regions. For regions other than the major developed regions, there is little or
no interrelationship between oilseed meals and feed grains; thus, least squares esti-
mates of a single equation, rather than two-stage least squares, were used for estimab-
ing future demand for oilcakes.

The aggregate demand for oilcakes depends on various factors including oilcake
prices, total number of animal consuming units, availability of other protein prod-
ucts, level of income, and factors that affect demand over time, such as changes in
feeding practices. Thus:
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Several regression equations incorporeting the sbove variasbles were developed
for each of the seven regions considered in the "other regions™ demand analysis. The
regions are: (1) South Africa and Australia-New Zealand; (2) Eastern Eurcpe; {3) the
UsSR; (b) Communist Asia; {5) Latin America; (6) Africa and West Asia; and {7) Other
Asia. The dependent varigble in the analysis, total consumption of cileake, was the
sum of a region's production and ils net trade. For the independent variables, the
enimal numbers as contained in (37} and the FAO Production Yearbooks were converted
into animal units. 17/ The amount of ocats, barley, and corn produced in a region was
used feor the quantity of substitutes. The international price of the major oilcake
traded by the region was used for the price of the commodity. In some regions, the
production of meal (Qmprod) was used in place of the vrice varigble. With respect
to income, the historical series used were those contained in (Eﬁ) . While a trend
factor was considered in some f the eguations, it was not used in any equetion con-
taining income because of the intercorrelation problem posed.

The wvariow- demand equations developed for each region appear in table 290. The
linear function was used in all regression equations, and the time period was 1955-66,
Bvaluation regarding the sppropristeness of each equaticn with respect to statistical
consideraltions was the same as that stated in the demand analysis section for vegetable
oil. :

The functions developed and selected for the respective regions are discussed
briefly in the following section on regional projections.

Projections

Major Developed Regions

The preceding regional demand anelyses were used as the hasis for projecting con-
sumption of cilseed meals for 1980. In the projections, oilseed mesl and feed grain
prices are held constant at their 10963-65 average. Meat production was estimnted as
the mean of OECD meat production projections for 1975 and 1985 (EZ).

17/ Factors used for converting livestock numbers %o animal units sppear in
(10, vol. 5, p.2).
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The 1980 vonsumption of other high-protein supplements, the other exogencus vari-
gble in the oilseed meal demand equations, was estimated by a linesar trend extrapola-
tion for all major developed regions except the United States. For the United States,
a semi-log projection of trend was used %o estimate 1980 consumption.

Several factors influence the underlying structure of the other high-protein
supplement varigble. TFirst, the rapid growth in fishmeal, which contributed signifi.
cantly to the growth in other high-protein supplements during 1955-66, is expected to
taper off. Secondly, a major growth in synthetic protein supplements that may be nro-
duced from either petroleum or natural gas is anticipated in Western Europe and Japan.
Also, utilization of urea, which in the past has been limited primarily to the United
Stutes, will probably incresse in cattle feeding in other regions. The growth. of the
synthetie protein industry in the lnited States is expected to be considerably slower
than in the importing regions of Europe and Japan, sinee the United States is a major
producer angt exporter of oilseed meals. Consequently, the growth in nonoilseed pro-
tein supplements is projected at a lower raie in the United States than in the other
five develored regions.

Projections of ocilseed real derand for the six major developed areas are given in
table 30. Becauce ot the liventook products/oilseed meal price relationship that ex-
izted in the Tmited Kingdom ani :;ther Western Furope region during 1955-66, the de-
mand relationshirs developed for these two regions were not believed valind for pro-
jection purposea. Consesquently, the B2 demoad relationship, which was felt to be o
hetter reflection of expected Future conditions in Vestern Burovne, was used to project
for the United Kingdom ond the ©.W.E. region.

In the United Kingdom, where the techninues of livestock and poultry feeding have
reached a high level of scphistication, demand for oilcakes during 1960-67 was quite
weak, mainly because oilcakes became more expensive relative to livestock products,
fhis price relationship reversed itsel? in 1968 and, rconsequently, oileceke imporis
increased rather substantially. Priee relationshivs »f 1968 rather than 1963 were
nsed for projections.

Nther Regions

The projeclions developed fe. the seven reglons in this grourn were based on the
demand equations in table 29.

South Africa and Australis-New Zealand.--0f the Llhree equations developed for
this region, the one containing greain production and {ncome was statistically signifi-
cant abt the S-percent level and was congidered] kne mort reasconable For projection
purnoses. The eqguation with trend yielded an W walue of only .03, compared with Y
for the one selected, while the remaining equation hai A wrong sign for Lhe meal price
coefficient. Belatively little feeding of oilerkes to livestock ncours in Soutb Africa
and Australias—llew Zealand. Demand, which averazed 119,000 tons during 1963-65, is
projected to increase 2.8 percent annually, reaching 215,000 tons by 1980.

Bastern Burope.—-Four equations wera developed for the Hastern Europe region; all
yielded relatively pnod statistical fits. The eouati-m using animal units, grain
production, and oileake production as independent variables yielded an R? value of .97
(teble 29). This equation, however, would te better for making shortrun rather than
longrun demand esbimates because of the difficulty in estimating the future quantity
or levels of the independent variables. For this reasen, the eouation using tyend,
which was statistically significant at the S-percent level, and which had an R™ value
ot BL, was used for estimating the 1980 -demand. Frojected demand for oilecskes in
Enstern Europe by 1980 is 3.0 million tons, an annual increase of L.Q percent from the
1963-6% average consumption level (fable 30}.
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Eastern EBurcope is approximately in the same position that Western Europe was a
decade ago with respect to consumption of animel products. Meat production has been®
steadily incressing and improved feeding techniques in the form of compound feeds are
being increasingly adopted. If economic policies are not changed to restriect the pro-
duction of animal products in the years shead, the level of demand projected for the
Eastern Eurcpe region appears guite reasonable.

USSR.—-~For the USSR, five equations were developed. The three eguations contain-
ing animal units as an independent variable provided good statistical fits, one with
an R value of 0.98; but in all cases, a negative sign resulted for the animal unit
coefficient. This, of courss, negated the use of these three equations for pradictive
puUrposes .

An equation using time and an equation using meal production as the independent
variable were also developed. The equation using the trend factor had an R? value of
only 0.19. The equation with meal production had an R® wvalue of 0.T71 and was statis-—
tically significant at the S-percent level; the value of its Durbin-Watson statistic,
however, was only 0.9, indicating an autocorrelation problem. The latter equation
indicates that Russia's meal consumption will approach 5.7 million tons by 1980. This
estimate was considered to be teoo low.

M though Russia is a net meat importer, average per capita meat consumption levels
in the country are still quite low compured with Western levels. Meat production in
Russia is experted to increase steadily through 1980, as is the intensity of feeding.
Production of mixed feeds has been growing rather sharply in recent years but iz still
probably less than 20 million tons. Alseo, in recent yesrs o¢ilcakes have comprised
only around 9 percent of the mixed feed rations, compared with 20 percent in advanced
Western countries. Buch potentials for increased oilcake consumption are not, of
course, reflected in demand equations based on historical data. In consideration of
the above factors, 1980 oilcake demand was placed at 6.4 millien toms, or TOO0,000 tons
-over the level cbtained by using the meal production eguation. This is an annual rate
of increase of 3.8 percent over the 1963-65 average.

Commurist Asia.--Meal production and trend were used as independent variables in
the demand equations for Communist Asia. ¥From a statistical point of view, meal pro-
duction was the better explanatory variable. The eguation with this veriasble indicates
that demand by 1980 will approach 3.9 million tons. Since 1980, oilcake production
for this region is estimated at 5.3 million tons, 1.4 million tons would be available
for the export market. This is not & reasonable level of exvorts since meal exports
during 1963-65 averaged 82,000 tons. It is estimated that in 1980 meal exports will
be about 450,000 tons, which in turn, impliss that domestic demand within the region
would approach 4.8 million tons.

Latin America.--By 1980, oilcake consumption in Latin America is projected to
approach 1.9 million tons, compared witii a 1.1 million-tor average during 1963-65.
The estimate was obtained by using an c¢guation with income and the world price of
soybean meal as explapnabory varisbles. The income and price variables were statisti-
cally significant at the 5- and 10-percent levels, respectively. The eguabtion resulted
in a more reasonzble estimate than the two alternative equations developed for this
region.

As in other LBC's, the livestock population in Latin America is maintained pri-
marily on pasture lands. If various Latin American countries move, as anticipated,
toward the development of poultry and swine industriles with more scophisticated tech-
nigques of animal feeding, the 1980 estimate of 1.9 should be reasonable.




Africa and West Asia.--Four equations were developed for the Africa and West Asia
regions; the equation with price and income as independent variables was selected.
The equation, which was statistically significant at the S-percent level, indicates
demand will approach 1.4% million tons by 1980. This represents an annual increase of
2.0 percent over the 1963-65 level and is approximately the same rate of increase
maintained during 1955-57 through 1963-65.

Presently, Israel is the only country in this region that has an advanced feed com-
pounding industry. But the demand for animal products in the region, as in the other
less developed regions, is expected to increase substanbially. The feeding of oilcakes,
mainly to chickens, is expected to increase. The bulk of the increase is expected to
oceur in West Asia and North Afrieca.

Asia.--For Asia, an equation using world copra meal prices and trend as explanatory
variables yielded an RZ value of .90 and an "F" value of 39.8. The cquation indicates
that demand for oilcskes will reach 8.8 miilion tons by 1980, an annuel increase of
4.6 percent over the 1963-65 level.

The large cattle population in Asia consumes primarily roughages. Poultry and
swine production have been relatively small. Demand for meat and dairy products is
expected to increase sharply in the region's growing urban centers, where future per
capita income inereases will be concentrated. To meet the demand, a number of coun-—
tries have included in their economic development plans provisions for expanding meat
and dairy production. Most of the expanded increare in oilecake consumption in the
region is expected to go to poultry and swine. The countries with the greatest rate
of increasc will probably be Taiwan and South Korea. Substantial increased feeding
of poultry is expected to occur in West Pakistan and Ceylon. A study by the Institute
for Research in Agricultural Econecmics at the University of Tokyo goes into great
detail regarding the oilecake situation in India {34} . The study projects demand for
oileakes in India to increase 4.0 percent a year, or 740,000 tons, from 1969 to 1976,

World Demand

Total world oilsesd meal demanw projections for 1$80 are summarized in table 30.
The projections indicate that at constant 1963-65 price levels, the developed areas
will sccount for about the same percentage of the world's oilseed meal consurnption as
in the 1963-%5 base period. The LDC's are projected te increase their share Trom just
under 16 percent of the world total in 1963-65 to 18 percent in 1980. The central
plan countries® share is projected to drop from 22 to 21 percent.

Consumption in the developed regions is projected to increase 6l percent from
1963-65 through 1980, an average annual increase o7 3.2 percent. This compsres with
a projected increase of 59 percent, or an annual growth rate of 3.0 percent, for the
central plan countries; and with an increase of 92 percent, or an annual growth rate
of k.1 percent, for the LDC’'s. Total world consumntion is vrojected to increase from
39.5 million tons in 1963-65 to 55.1 million tons in 1980. This represents an increase
of 67 percent and an annual growth rate «f 3.3 percent.

Within the developed regions, the largest percentage increase is projected for
Japzn. Japanese meal consumption, 1.9 millien tons 1in 1063-65, is projected to reach
4.9 million tons by 1980, an increase of 157 percent, or an annual increase of 6 per-
cent. Consumption in each of the three Furovean regions will approximately double
during 1963-65 through 1980. The lowest growith rate is projected for the United States,
where meal consumption is projected to increase from 11.8 million tons in 1963-65 to
15.2 million tons in 1980, an increase of 2% percent. This is an ammual growth rate
of 1.6 percent. The U.S. share of total world consumption will decrease from 31 per-
cent in 1963-65 to 23 percent in 1980,
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Among the central plan countries, the annual growth rate for meal consumption in
the USSR is projected to about equal the annusl world growth rate of 3.3 percent.
Consumption in the Eastern Europe region is projected to increase 86 percent during
1963-65 through 1980, from 1.6 million to 3.0 million tons, an annual growvth rate of
4.0 percent. The projection for Communist Asia shows an increase from 3.3 million to
4.5 million tons. This represents an annual rate of increase of 1.9 percent, the low-
est growth rate for any region except the United States.

For the less developed countries, the greatest growth in cilseed meal consumption
is projected for the region comprised of South, Southesst, and East Asia, and the
Pacific Islands. During 1963-65 through 1980, annual amsumption is projected to in-
crease 105 percent, from 4.3 million to 8.7 million tons. This annual growth rate of
4.6 percent is comparable to tiie growth rate projected for the three regions of
Western Eurcpe. Meal consumption in the following two less developed regions is pro-
Jected to increase at szbout the same rate as total world consumption. Latin America’s
consumption is expected to ineremse from 1.1 million to 1.9 million tons, an annual
growth rate of 3.2 percent, Consumption in Africa (exeluding South Africa) and West
Asia is projected to increase 3.0 percent annually, from 0.8 million to 1.3 million
tons in 1980. :
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{2.20172)

. Aafrics =ni nalp 1955-hts 1850

1g.222%*%,  BB.ERT :

396.£9937 + 0.12030 1
{3.:2733)

FbaEr asia : 1535-06 2.0724

39.812%% 2,3.860 . :

3852.75392 - 9.62858 P + 22B.c3808
[1.0291h) B {8, 5osk1)

2.35357 :

1355-L6

. Otier nsia

25,266%%: 310.212

= 95.17052 - 10.26349 ¥,

+ 0.63300 %

f1.02631) [B.0B56T})

Herrasents sigrificance ab the S-percent level,

o ¥ otendard error of ectimate .

if Tne figures in parenthesis .elow tie vartial regression coefTicients sre "tV waluas .

See pages B1, 90, & 91 for discusxion of the variables.




Table 30.—World gilseed mezl ceonsumption, 1963-65 average, end demand projections to 1580

P, : Percentage . : Percentage H
Region . 1963-65 1/ of . Projected 1980 of . Percentage ,
. consumption . L..1d ggtel : CONSumpiion . world totsl : Lncrease

1,000 1,000
: metric tous Percent metric tons Percent Percent

: /11,812 3 15,180 23.
¢ T BB . 1,31k
5,2Lg 13, 10,b29 15.
1,619 . 3,19¢
2,479 . 5,074
1,915 4,866
119 . 215

o —] i O =1

.0 3724575 . ko268

1,623 . 3,024
3,768 . 6,348
3,333 . k507

Fw ] w] woenEe e e

8,724 13,879

v
.

Mexico, Centrel & South America..: 1,136 : i,8710
East, West, N, Africa & W, Asia..: 833 . 1,335
South, SE, East Asia & Pac, Is...: 4,25k . 8,733

27 L L
. .

TObaL, v vrsrrnes . 6,203 ) 11,938

Yorid total ...; 39,522 66,085

1/ 211 regions except U.S. are availabilities.
2/ Does not include stocks.
3/ Includes an allowance for U.S. stocks.




PART iV.--PROJECTED SUPPLY AND TRADE FOR OILSEEDS AND OILSEED PRODUCTS
11.--PRODUCTION PROJECTIONS

The degree of land, labor, capital, end mansgement invested in inereasing the pro-
duction of a given commodity is determined primarily by the price producers expect to
receive. Thus, one of the main procadures for influencing the production of agricultural
products is through price support arrangements. Such supports also help stabilize Pro-
ducer incomes. The support prices of some of the major oils and cilseeds in certain
countries are well above world prices, while in other countries, they are well below.

To attempt to quantify the effects of thase verying support prices would be a formidable
task, especially since support prices, in some cases, are linked with production centrols
and in other cases, are financed by higher consumer prices, Also, changes in output are
influenced by factors other then price; for exsmple, by weather conditions, price chenges
in alternative crops, increased use of respurces, und improvement in producticn techniques.
Further compounding the difficulty of developing ressonable estimates of price elas-
ticities of supply for cilseeds is the fact that oilseeds have Joint product velues that
vary from commodity to commodity. :

Even if price supply elasticities were avellable, their use for projecting oilzced
production would be limited. Empirical dats indicate thet it is highly inacecurate to
use the same elasticities for both incresses and decreases in price (gl, p. 42). This
iz espeiially true for tree erops such as olives and palms. For these erops, little dis-
investment can be expected in response to declining prices. For annusl crops, it is not
unusuel to find that a f2ll in price results in expanded production,

Because of these difficulties, this report makes no attempt to estimate the rels-
ticnship between the price snd supply of oilseeds. The oilseed production projections
developed in this report were, in general, based on & trend analysis for the lb-year
peried 1955-68 for each oilseed in esch region, For major commodities in regicnal
production, a trend snalysis for the T-year period 1962-68 was also made.

The essumption underlining the projection of projuction by past trends is that the
forees that influenced past movements in srea and yield will continue to influence in
the same direction and megnitude in the future. Therefore, the commodity trend extra-
polaticns were modified for some regions and took into eccount expected changes in insti-
tutional end economic factors that affect the level of produetion. Also, cilseed pro-
duction projections in FAQ reports end individual country preojection studies were care-
fully reviewed before a final regional production estimate was made.

Future production of the tree erops {oil palms and olive) depends primarily on the
current number and age of trees and the replanting and rehabilitaticon levels that are
expacted to cecur through 1977. While a trend analysis was mede of the tres crops, the
resulting projected production levels depended heavily on an ansiysis of the national
targets eand polieies of the major producing countries,

The cottonseed production projections were based on the estimated levels of cotton
production contsined in a reecent ERS report on world demand for eotbon b3). For say-
bean production in the United States, a trend anslysis of ares and yield was made, Re-
sulting projected soybean area wes considered to be too high, especielly in view of the
1968 reduction in the support price. Two reports by Houck and others of the University
of Minnesota provided the framework for the U.S, soybean production level used in this
report (31 and 32).

The equations regressing time on production for eseh oilseed produced in each region

are contained in table 32, After the oilseed production eatimates (table 33} were made,
they were conterted into o0il and mesl. equivalents; that is, the percentage of the crop
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crushed plus the percentage of oil yield and meal yield in each oilseed. Conversion
factors were the same as those used for the historical demand end production analyses.
The use of historical conversion factors for the 1980 production estimates may be ques-
tionable since these factors are almost certain to change to some degree by 1$80. Butb,
no basis could be found for projecting 1980 factors with confidence. Thus, the conver-
sion factors represent some of the underlying assumptions that may be changed as a
result of technological developments, new information, or new policies, and that may
require the projections to be amended accordingly.

Vegetable Oils

World vegetable oil production is projected to increase from an average of 18.4
million tons in 1963-65 to 31.T7 million tons by 1980, an annuval increase of 3.5 percent
{table 34}, Production is projected to increase by 3.8 percent a year in the developed
countries, 3.4 percent in the central plan countries, and 3.3 percent in the less de-
yeloped countries. The regions with the fastest annuel rates of inerease on a percent-
age basis are projected to be Australia-New Zealand, 19.0 percent; Canada, 8.2 percent;
South America, 5.1 percent; Eastern Europe, 5.1 percent; and North Africa and Vest
Asia, B.3 percent. The regions with the largest projected annual guantity increases
are the United States, 3.8 miliion tons; Bast Asia and Pacific Islands, 1.7 million
tons; USSR, 1.6 millicn tons; Socuth Asia, 1.3 million tons; and South Ameriea, 1.0
million tons.

On a commedity basis, the greatest annusl rates of increase are expected to be
for rapeseed oil, 4.7 percent; soybean oil, 4.5 percent; palm oil, 4.3 percent; and
sunflowerseed oil, 4.1 percent. Olive oil production is projected to increase 1.h
percent annually; palm kernel oil, 1.8 percent; cobtonseed cil, 2.8 percent; and pea-
nut oil, 3.4 percent. The vegetable oils with the greatest projected annual guantity
increases are soybean, 3.8 millicn tons; sunflower, 2.2 million tons; peanut, 1.9
million tons; and cottonseed , 1.4 million tons. Rapeseed, palm, and coconukt are all
projected to increase by around 1.2 million tons.

World oilcake production is projected to increase by an average annual rate of 3.k
percent during 1963-65 through 1980. For the déveloped countries, production is projected
to increase by 3.6 percent annually, compared with 3.1 percent for the central plan coun-
tries and 3.3 percent for the LDC's {table 35). The regions with the fastest annual
growth rates are prcjected to be the EC, 6.7 percent; Esstern Burope, 5.0 percent; Caneda,
4.1 percent; Scuth Africa and Australia-New Zealand, 3.6 percent; and the United States,
3.6 percent. On a quantity basis, the regions with the largest annual increases are
projected to be the United States, 14,0 millien tons; Other Asia, 3.7 million tons; the
USSR, 2.5 million tons; Africa and West Asia, 2.0 million tons; and Latin America, 1.8
million tons.

The oilcakes ranked in order of rate of increase are: rapeseed, sunflowerseed, soOy-
bean, peanul, cottonseed, copra, palm kernel, and linsead. The four oilcakes with the
greatest projected increase in quantity are soybean, 15.3 million tons; sunflowerseed,
3.2 million tons; cottonseed, 3.1 million tons; and peanut, 2.7 million tons. These four
oilcakes accounted for B8 percent of the total projected increase, leaving 12 percent
of the increase for the remaining four cileakes. Soybean meal alone accounted for 56
percent of the total projected inerease in cilcake production.
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Competing Products

Although projections of animal fat and marine oil production are not developed in
this report, an appraisal of the probable trends is hecessary to evaluate the priee
pressures they may bring to bear on vegetable oils.

From 1955-57 through 1966-68, world butter production inereased by 3.8 percent
a year., FAQ's report on commodity prejections (14 ) preojects butter production to in-
crease 2.2 percent a year during 1961-63 through I975. An OECD report (47) that makes
2 rather detailed analysis of the livestock economies of member countriegh'projects
butter fat production to increase by only 1.2 percent per year from 1961-63 through
1985, The OECD countries presently produce around 60 percent of the world's butter.
The central plan region's major butier-producing country, Russia, presently has a but-
ter surplus and is not expected to increase production above past trends. In view of
this and the findings of the OECD report, it would appear that the rate of increase for
world production through 1980 will not exceed the past rate of 1.8 percent a year.

World lard production from the mid-1950's through 1966-68 alsoc increassed at a rate
of 1.8 percent a year. The above cited FAD study (1k} projects lerd production to in-
crease by some 2 percent through 1975. The report on the OECD countries projects
pork production in member countries to increase 2 percent a year through 1985. In view
of the trend toward meat-type hogs, however, lard production would be expected to in-
crease at a rate lower than this. It is noted that the FAS 1970 estimate of world lard
production is below the production level of 1968 and above 1960's (66)., As with but-
ter, it appears that the rate of increase in lard production throuéﬁ"1980 will probabhly
not exceed the past growth rate of 1.8 percent.

Total world whale oil preoduction trended steadily downward during the periocd of
reviev, 1955-57 through 1966-68. Fish oil, however, trended sharply upward. As a re-
sult, marine oils increased at an annual rate of 2.5 percent.

The decline in whale oil production is expected to continue through 1980, but at
a2 lower rate than in the past. In 1969, because of declining whale numbers, the Inter-
national Whaling Commission reduced the 1969-70 Antarctica season quota on blue wnales
by 15 percent, while the North Pacific Whaling Commission reduced the 1969 sperm whale
quota by 10 percent from the 1968 level (65).

Fish oil production is not expected to attain its past rate of increase, a large
part of which was due to the rapid development of Peru’s fishmeal industry. However,
Peru's Sea Institute has indicated that in 1967 and 1968, the cateh of anchovy, the
main £ish caught by Peru's fishing fleet, was at a level that impaired the reproduction

ability of the anchovy. It appears unlikely, therefore, that fish oil production through

1980 will exceed the past annual rate of increase of 2.5 percent,

Fishmeal and urea are major competitors of cilcake as a high-protein zupplement to
animal feedstuffs at present. The use of fishmeal has expanded greatly since 1955,
primarily because of its high portion of protein and relatively low price in relation
to olleakes., But fishmeal production is not expected to continuve in line with past
trends. The big growth in production is primarily attributable to Peru. But Peru,
according to its Sea Institute, has already attained a level of fishmeal production that
should not be exceeded if the fish resources are not to be depleted. ZIxtended deep sea
fishing is much more expensive than fishing in nearby waters.

Under the assumption that butter and lard production will increase by around 1.8
percent a year and marine oils by 2.5 percent a year through 1280, the weighted average
inerease for the three commeodities is 1.9 percent, 'There will, of course, be wide
reglonal differences with regard to production and avallablility of these oils and rlats.
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But, in general, the world availability of animal fats and marine oils, which compete

. with vegetable oils, are not expected to increase through 1980 at a rate in excess of

. the 1955-68 trend. Thus, the above competing products sre not expected to bring greater
pressure on vegehable oil prices than they have in the past--and may bring even less.

Urea is o synthetic nitropenous compound that is convertible into protein by bac-
terial action in ruminent animals. To be of value, it must be fed wvith fermentable car-
bohydrates such as the starches in gra’n or the sugar in molasses. It may contribute
only up to one-third of the protein equivalent in Tinishing rations or one-Tourth in
growing rations. One ton of food—grade urea combined with & tons of cereal grain pro-
vides the same amount of protein and nearly as much energy as 7 tons of soybean or cot-
tonsead meal (;&5 chap. 2, p. 129}). The use of urea has been especlally prominent in
the United States, where it is fed primarily to catlle. Its limited use in Europe and
Japan to date is due in part to the lack of a2 significant feedlot falttening industry in
these countries. In some Furopean countries, urea use is regulated by law; for example
Germany prohibits the sale of feed urea to farmers. However, in the years ahead the
use of urea in cileake-importing regions, especially countries which produce substantial
f quantities of grain, is expected to increase.

By 1980, oilcakes could well be facing substanticzi competition from products that
are presently of minor importance. For instance, the economic feasibility of producing
enimal feed protein from petroleum cultures has been receiving inereasing attention,
especielly in Europe and Japen. As of 1970, the use of such protein has been limited
to experimental triasls. Also, substantial production of high-lysine corn for animal feed
could reduce the future market for oilcakes. Some types of high-lysine corn have a pro-—
tein content of 15 percent, compared with some O percent for ordinary corn. High-lysine
corn is expected to find its greatest use in feed for swine and to a lesser degree, in
poultry rations. A major factor determining the economic Teasibility of substituting
high-lysine corn for oilcakes will be the high-lysine corn yield attained in relation to

regular corn.

At present, data are not dvailable that would permit quantification of the effects
of the above two products. But it appears ko be a sale assumption that they will have
some rebarding effect on the growth of aileake demand through 1980,

Anobther oilcake substilute product that has been receiving increasing attention in
recent years is Antarctic krill, which is used for meking Fishmeal. The shrimp-like
krill, which are only L or 2 inches long at maturity. are consumed in mass hy whales.
The reduction in whale numbers in recent years raises the question of whether the krill
themselves can be profitably harvested, processed into fishmeal by factory ships, and
then transported to the prineipal markets. T+ appears Lhal bo be econamically Teasible,
fishmeal prices would have to rise sbove the prices prevailing in the late 1960's (ha).
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Table 3l.--Levels ar which producer prices for selected oilseeds,
olls, and fats were stabilized or supparted, 1962-57

Commodity and country (1962 ;1963 ; 1964 , 1965 | 1966 | 1967 | 1962 . 1%3 . 1964 . 1985 . 1966

Price in national currency H U.S. dollars per gquincal (100 kp.)

Soybeans: .
Impore prices 1/......: 172240 1bs. : 39,9 40,1 42.3 46,0 1.7 : 1D.0& 11.00 11.05 11.66 12.68
Argentina., ... . P./q. : -- 1,260 1,400 2,300 2,800 : -- -- B.al 8.13 10. 78
Brazil... se-aeedi Crlf60 kg, : -- 6,100 4,870 8,700 -- : -- 5.78 5.99 5.53
I C $/bu. : 2.15 2.15 .- -- : F.3% . ¥.33 -- -
DS, /46 kg : L 90 90 o - . 1G.52 10,49 5.81
Colombia. ..., B./m.c. : 1,200 1,460 1,460 1,460 :  B.52 13,64 8.30 8,78
Japan.... P Y. /50 kg. : 3,310 3,510 3,700 -~ : 14,81 . 16,25 17.13 -
Korea, Republic of..: Won/60 kg. : 1,730 t,730 - - 17.31 12.89 -- -—
L/tan : -- 24.85  24.85 24,85 T .- 6.85 6.85 £.85
Paraguay....... Gs. /10 ¥g. : 96 97 86 .- : 7.52 . 7.70 6.35 --
United Seates,, ¢ §/bu. : 2.25 2.25 2.25 2.50 ;8,27 g.27 8.27 %.19
Yugoslavia Diks. : a5 E4S 145 145 11.33 . 16.C0 11.60 1L.60

s Peanuts: :
=]

Import prices 2/......: L/2340 1bs, 82.5 §7.8 74,9 67.8 : 17.0% 18.68 20. i 18,65
Atgentinz, shelled..: p,q, 1,350 1,700 1,500 2,700 - T 11,92 13.72 12.66
<o Rs.fewr. : 45.28 49,28 49,28 49,38 ;20,37 20.37 20.37 20.37
CFa Fr./kg. : 16.00  15.50 15.00  15.0¢ T 6.28 . 6.28 6.07 6.07
TS, J46 kp. : 154 150 150 150 r 12,38 17.54 17.4% 16.35

P L{2240 1lbs, : 27 27 28 -- t 744 7. 44 7.70 -

Israel, shelled.....: 1z /ren : 703 75U - -- 20.83 25.00 - --
Madagascar * FMG/kg. : 25,00  ZX5.00 25.00 27.00 - 10.13 19,12 10, 94
Biger, shelled ' CFa Fr./kg. 21.45 22,00 - 21.80 T 8,91 8.91 -- 8.41
Migeria.............7 Lfren 40,25  42.72  42.56 47.56 T oi2.02 11,77 11,73 11.73
Senegal,.. +i CFA Frfkg. 22.7¥3  22.75  2.75 23.75 : o 9.21 . 9.21 5,21 §.21

TOEC. v vuvnvuvanen.au? CEA Fr./fug. : 30 K]0 30 - i 11,75 12,15 12.15 -
United States.......: grip, : 11.20 11.20  11.20  11.35 ¢ 24,40 24,89 26.89  25.02
Upper Volta.........: Ry Fr./kg. : 27,75 26.73  26.75 26.75 : 1L.ES 1G.84 10.84 10, B4

Cottonsesd: H

Impore prices 3/......:
United Airab Republic: F./121.3 kg, : -- -- -- -- i 16.4B .- -- - =

United Srates * §/short ton : 44 44 43 48 i 5.29 4.85 &.74 5.29 5.29

L/2240 1bs, H 33.5 36.5 37.9 7.7 : B.82 10.00 10, 44 14,39

- . B} )
Faoinoies 2% end o tenle i
t =-Continued




Table 31.--Levels at which producer prices for selected oilseeds,

oils, and fate were stabilized or supported, 1962-67--Con.

Commodity and country

. 1862

" 1963 | 1964

. 1968

. 1965

4

L 1967 1962

1963 1964 . 1965

. 1966 1967

Rapeseed:

Import price 4f
France,..
Geymany, Fed. Rep...:
Netherlands, v..oures?

1/2240 1bs.
: Fr./100 kg.

IM{m.t.
fe/l00 kg.

T U.5. $/100 ke.
! Rs.fowe.
: Hr./kg.
.1 ¥YSe0 kg.
T Z1./q.

Yugoslavia....

EEEERE

Sunflowerseed:

B, fka.

Fr. {100 kg.

DS 100 kp.

Argentina, ..
Canada.....
Yugoslavia

Palm Kernels:
Impoer price 3/
Congo [Brazzaville}.:
Congz, Dem. B2p.....:

HE N
1 C. §/ib.
1 D fkg.

t L, /2,400 lbs.

CFA Fr./ks-
Fr./C/kg.

: Lf2,400 lba.
L. fton

Migeria...... beaaraat
Sierra Lecne. ..

L.flong bom

: L.feon

: CFA Fr./fkg.

{live O11:

L./m.t.

: Dr.fkg.
: LL/qg.
: Eg.fliter

P.fkg.

: Dfkg.

: JB.8

660

5h
LBO

Price in national currency

44,0 . 45,8 47.2
80 -
5B 5%
54
.70

54 .00
46.1%2
41.68
42,86

U.S. dollsrs per quingal {100 E‘,! - -

12.13 --
16.20

12.35
15.20

16.02
22.32
19,14
16.76

9.60

16.20

.13

9.66

17.91
5.72
B.27
7.72
10.07
8.51

0,51
E6.67
61.51
53.56
54.18
34,62

13.01 12.48

16,30 --

-- 20.25
.32 --
1014

2.60

16.20 --
-- 20.25
9.38 5.71

- -

9.60 .60

15,54 15.60

B.27 --
744 744
10.07 --
8.51 8.51

69,27 70.54
76.00 7G.00
61.61 --
53.56 --
54.18 --
34,62 34.62

Footnates at end uf tahle.
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Table 3l.--Levels at which producer prices for selescted oileeeds,
oils, and fats were stabilired or supported, 1962-67--Con.

Commodity and country | s 1962 0 1963 | 1966, 1965 | 1966 | 1967 , 1962 . 1963 . 1964 . 1365 | 1966

Price in natfgnal currency : u.s. dollare per guintal (100 kg.)
Butter and butterfat: :

Import price 8f........% Shilllng/1l2 lbs. : 374 387 368 363 372 103,60 167,00  102.00 100. 00
Australlas.csecniaaans 4 &fth. e 40,6 0.6 a4t 6 40,6 40,6 100,25 100, 25 104G, 25 100, 25
Belgdumesevansnvnnnant Ffkg., B2.60 87.30 97.50 97.50 97.50 -- : 174,60 195,00 195.00 195,00
Canadaecsrscsernnanen? € §/1b. ¢ 0,64 .64 0.64 U.s3 0.57 u.57 130.82 1048, 36 116,59 120,89
Denmark .. ovvuisaanent ¥r./HE. i 7.50 8.00 B.50 2,00 9.40 115, B4 123.08 130,32 136.05
France. sovevvniasnaa.i Frofkg, HENET - -- 8.15 §.30 H -- - 165.08 168,12
Ireland.iaueus 5. /v, : 469 TL6Y 469 469 h69 : 129.25 129.25 129.25 12%2.25
Japan. . Y. kg, : 478 478 600 a0 B00 : 122.74 166,62 166.62 166.62
Hew Zealandisasaassss® dflb, 32,0 33.5 31.9 33.9 33.9 : £5.54 §6.57 86.57 26.57
Switzerkand. cvooneas »1 Fr./lkg. HEE 10,73 11,10 1L.10 - : 248.43 256.95 256,94 --

United States §/1b, t D0.57 0.58 0.58 .59 0. 64 H 128.01 127.87 130.95 145,91

i/ United Kingdom: American No. 2, yellow, bulk, naarest Forward shipment, e.1.f

2{ European ports: Wigerian, shelled, neavest Eorward shipment, c.i.£.; from Dec, 1963, resellers, cash op arrival.

3/ European ports: Sudanese nearest forward shipment, ¢.i.f.; 1961 chrough March 1364, bleek, bulk; from July 1563 through March 1964,
Gezira Board; from May 1264, Gezira type, 23 percent.

4/ Furopean ports: Canadian No. 1, nearest forward shipment, c¢.i.E., Londen,

5/ European ports: Higerian, nearest Forward shipment, c.i.E.; from Jan, 1964, met, resellers, cash on arrival.

5/ Jan. - Dect. only.

7/ European ports: Tunisian, edible, 1 percent, drems, c.i.f.

8/ United Kingdom: Danish, salted, spot price, London: through 1961, Ministry of Food flrst-hand selling price

Syurce: Food and Agricultural Organization of the United Hations, "Development in Agricultural Price Stabilization ant Suppert Policies,
1861-66" {ccp: 672/9).




Table 32.—-Lineer trends fitted to regional cilseed producticn and 1989 production estimates

Trend analysis o/ : : 1980 : 1980
: trend : ad)usted
estimate 3/ . estimate 3

Region and item 1/ Piiﬁsd

Constant . Coefficient

United States:
Feanuts (1,000 acres)
Peanuts (1,000 acres)
Yeanuts (los./facrel........... N
Peanuts [1bs./acre}
soybeans {1,000 acres)
Soyveans {1,000 acres)
Soybeans (ou./acre)
Soybeans {ou./acre)
Flaxseeu

1955-568 1,280
1962-68 1,482
1955-68 2,499
i962-~68 2,871
1955-68 57,803
1962-68 67,568
1955-68 26.
1962-68 29.
1955-48 515

Lo rFrmoo N

Lanada; :
SHoyoeans : . . 1955~-68 209
Rapeseed : . . 1955-68 204
Rapeseed : . . 1962-68 1,337
: . 1562-68 28
1555-68 L12

1555-68 3
1955-68 *g28
1962-68 #1,378
195568 L7
1955-68 £33
1955-68 106

Wiive Dil......cc.nuns Cewrsanianiaal
Flaxseet, . vcvuan.as baaus

Oy oy Ll Lo

b
1955-68 11
1955-68 *L3o
1962-68 *¥523
1955-68 g
1955-68 A8z
1955-68 0

Japan : :
Reapeseed o . . 1955-63
Flaxseed : d . 1955-68
Footnotes at end of tsble.
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Teple 32.~-Linear trends fitted to regionsl ocilseed production and 1980 vroduction estimates--Con,

Trend analysis &/ : o1 1980 : 1980
: trend ¢ adjusted

Region and item 1/
estimate 3/ :  estimote 3

Constant f Coefficient

Centrel Amerdice & Mexico: : _
Peanuts : 159,

_
Q.

57,
86,

1955-48 20k 200
1955-468 bl 5
1955-68 393 450
1962-68 560

1955-68 274 ¥275
1955-68 *30 40
1955-68 #h1 #hp
1955-68 21 21

20.

PR rs Nr o=\
H o= = onoan o 00 On

Snuth America:
Peanuts 1955-68 *1,954 *1,500
1955-6:8 127 100
1955-68 *#1,397
1962-68 *1,746 *1,500
1955-68 #3,438
1962-68 #2.205 ¥1 ,800
1955-68 *21 #20)
1955-68 #15 ¥13
1955-48 %280 %300
1955-68 32 *¥30
1955-68 Tho Tho

soyneans
ST L OWErSS A 2t v r st e e e ey, :
aunfiowerseea

U = A :
Palm Lernels

oo oW MhOW= N

1955-63 6,173
1962-68 ko568 6,400
1955-68 o -
1955-58 36 35
1955-68 Té 75
1555~68 %169 *200
1655-648 #hgfl #5090
1955=68 *675

1962-68 *hof #1450
1955-64 60 65

o g B o oo
\.nF\.‘JG\:'_‘Jl-I A IRl Ty}

Footnotes at end of teble. --Continued




Table 32.--~Linear irends fitted %o regional oilseed production and 1980 production estimates—=Con.

1980 : 1380
trend : adjusted
estimete 3/ : estimate 3/

Trend analysis 2/

Time

Segi d i : H s : . .
egion and item lf Constant | Coefficient | Period

sustralia—sew Zealand: H
Peanuts : . . 1955-68 L 50
Flaxseed : ; . 1955-68 36 35

Soutn Ai¥ricas
1955-68 343
1955—55 120

kastern rurope: :
Rapeseed : . . 1955-68 *71 489
Soybeans : . . 1955-68 36
Soybeans : . ' . 1962-68 121
sunflowersead : . . 1955-60 2,370
Sunfloverseed : . . 1062-66 2,476

1955-68 17%

1955-68

. 1955-68

Sgypeans : . 1962-68
sunfloverseed : . 1955-568
sunflowerseed : . 1962-68
Flaxseed : . . 1955-68

Coppunist Asias

1955-68
1562-66
1955-68
1962-68
1955-68
1962-68
195566

Peanuts

Rapeseed

fapeseed

SOYCRANS. - s rr s a s r e B
Soypeans

sunflowerseed

PV o RV I A

Footnotes at end of table. —n Continued




Tdble 32,--Linear trends fitted to regional oilseed production and 1980 production estimates—Con.

Trend Aralysis 2/ : > 1980 : 1980

trend !oadjusted

Region and item 1/
estimate 3/ ;. estimgte

Constant | Coefficient 3/

WHorth Africa snd West fAsie:

Mo

306.3
395.3

k.t

4.8
139.1
158.9
220.5
229.6

1955-68 oL T5¢
1962-68 530
195568 15 15
1955-68 & 0
1955-68 280
1G62-68 54Y
1955-68 305
1962-68 325
1955-68 50

jav]
S ONE=] OO N

M OO Coan B Ol v

South Asiz: :
Peanuts : . . 1955-68 6,225
Peanuts - - . _1962-68 5,511
1955-66 2,002
1955-68 #1,017
195568 Lol

1955-68 830 dso
1955-68 k3 50
1955-68 ®227 250

East Asia snd Pacific Is.:
Peanuts 1355-68 728 725

1955-68 26 25

1955-68 §zp 850

1955-68 #1078

1962-68 *3,h08 ¥ 900

1955-68 ¥112 *150

1955-68 #543

1362-68 #7556 #0000

Hua

4
ra =
o= - e
AT NNV O

1/ Except for the U.B., unit is 1,000 metric tons, 2/ t = 0 at midyear. 3/ Mainly 1979 production which
will be crushed in 198¢ unless designated by an asterisk (see app. table B-27 for allocation of oilseed year).




Table 33.-—froduction of oilseeds, by region, average 1963-65, and projections for 1980

Cottonseed H Peanuts : Hapeseed : Soyoeans H Sunflowerseed
: 1063-65 1 1080 : 10963-65 : 1080 : 1963-65 : 1980 : 1963-65 : 1980 : 1963-65 : 1980

Aegion

-— -~ i 20,376 39,695
334 oo 182 300 :
357 1,200 :
: 238 500
48 : :

Australia—iew Fealand.: 78

rastern Lurope : g . 2
USSH . cvensvanvarnrnans : k,863 : —
Communist Asia : 4,116 : 2,16h

Mexico & Central ; :

America. . : 1,bki16 161
South fmerica : 2,362 : 1,020
=zast ard West africa..: 2,032 + L,k10
worth Africz and : :

West ASif.eeerrerorn- : 4,510 : koo
South asia : 5,71k ¢ 5,136
Southesst Asia : 128 : 4as
bast Asia & Fac. .o g : 916

32,578 : 15,563




Table 3L --World creduetiar o7 vegstable 0il, ty ye
3 = & 0il, ¥ glen and cormodity, ofl- egiivelent bpsis
Bverage 1963-85, ang Projecticons to 1980, ang snnuel rats of change !

Cottonsesd 0i1 i Peanut Gi} ; Rammeed 911 : Soybean il : Sunfloverseed 013
. H : i Aneuel : ! oAnnaal : Anmuwgl : : : Anl 1l : : hnnuel
aedio:. . . . B H mizl H : Lol
= PIPA3-L5 ¢ 1340 orate of: 1083-60 : 1249 . rute of; 1<‘rﬁ~65 1983 ; rate of: 1363~ 65 : 1980 : rate of: 1963-65 . 1980 : rate of

I ohpriea - : Pginnme -

: : :_chAnpre - r chapee . H ;. chenge

—yudd : Iyt ) H X, H 2,0d0 H 1,200
suric tends tereent netric : St o lotrja ten, Iercent : metrie tons fere H metric tons Percent

ShRited JiAated.. ...l ... Hil o L,eis YR : 5 : - - i 3,22 ¢,B28

65 28 H & Lha

P ' 114 ITE
e : e : ‘ - H T 154
WOt africa. ..., PSP it 5 ER : -

adsiraiia-ned Jeoiand,,,

6,874

9 T s 780 h.s
7] - : 1,685 3,095 3.5

20 31 2.8
h

0

2,076 3715
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210 ;67' E
13 D 3
35 LTy 8

[ T
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5.1 131
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Tebis 3h.--Werid production of vegstable oil, by region and commodity, ofl eguivelent basis,
averpge 1063-65, md projections to 1980, and asauel rate of chenge--Con.

Palp Xernel Gil . Coconut O11 B Falm il H Olive 0il H Total

3 T Efnual : : T Fmrual t : T ADAUEL ¢ : T honuoal - : + Annuel

; I93-RE ;1987 1 rate of 162-6% : 190 : page of: 1037 1990  rete of: 1963-65 : 1880 : rete of: 1363-65 : 1983 : rate of
H : chamge . : 1 _chenge : : ; : : o dhangs o :

: rhetime

1,usu : 1,30l ! 1,505 H 1,050 : 1,505
watrie tons rerespet - cetric tohg  iepcent o metric tono oraent pezrie lons rercent tets tons Fereent

aijzez .3 ; : : 1 : T.99%
Taneia. .- . : : : : “— 1 5 336
L5 1P H H 1 1 ooz
Gatladaa s s ; : : : . : B6e
Lonti At . : ' H ' 115
sastrelia-aew weaiand H : ' H H 32
PYE: 311 PN cauat : : : : -—

Unised aingdos. ... : : : : -—

5,763 10,343

_BOTELL SOTOBZ . .crarars : : ; 561 1,250
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feble 3%, --orid productien of cilcares b gglcn and cormodity, meal-equivelent besis
everage 1963-£5, end projectiesn 138%, and annuel rate of change

Coora “epl H Falc ¥ernel ‘el H Cottergeed Meal : FTeanut Msal H Linseed Meal
: f 4 Amnuel H [T TV : o hnoued : :snovel : ¢t Anmusel
segion : 1983-65 : 1980 : rare oft 1363-85 : 1989 : vate of: 1962-£5 : 108D : rete of: 1963-565 : 1989 ; rets of; 1963-55 : 19BC : rate af
f : : chenge & T 1 ehinnge 1 : : shaqge : . change H : change

1,003 i 1,055 : 1,835 : Z,00% g 1,000
meirie tons  percent : penric tops  rercent @ geivi~ toms  Fercent @ metric tons  Fereent :  metric toss  Percent

United states H H Y . : 11k 190 3.3 1 Ly 318
CamEdl v e cenr s el H : : ! 254 215
o : . : L H - : 39 L4
Urited Aingdem. . ......... : : : :
I H H : 5 . H 3

JEEGM . s e v angna s ininasid H B H . : 2

Sauth Africa, australia- : f .

Hew Zealand. ... vunevnant ; : M 2o ; 95 A 23

L T U : : : 3 291

361 £6g
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i
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P2 L
S =2

b
s
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Tahle 35.--Worlé production of oileskes by region and commodity, mepl-eguivalent besis,
average 196365, end projections to 1980, and enpual rete of chenge--Con.

Xegion

Fepeseed Meal : Sevteen Meel :  Sunflgwerseed Meal : Totel
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12,--TRADE PROJECTIONS

The major objective of this study was to determine the future trade prospects for
oilseed preducts of the LDC's. To assess these prospects, projections of prices, pro-
duction, censumption, und trade were developed under three alternative assumptions:

{1} Projection set T assumes & continuation of present production and trade policies
{with some modifjcation) and allows for moderate gains in productivity in the LDC's,
(2} set II assumes that 1980 agricultural productivity and economic growth in the LDC's
wowld be higher than projected under set I; and (3} set IIT assumes that 1980 agri-
eultural productivity and economic growth in the LDC's would be lower than projected
under set I, }ﬁ/ Economic development and agriculiursl productivity in the developesd
and central plan ccuntries remain the same under all three projection sets.

In chapters 6 and 10, respectively, separate demand projections for vegetable oils
and oilecake were made under the assumption that the 1963-65 price level would continue.
Tn chapter 11, producition projections were based on extrapolation of trends, with some -
modifications; thus, under the assumption that past trends in prices would contiaue.
This meant wpward trending prices for oilcakes but declining prices for vegebable oils.
If the demand and production projecticns for all the regions are combined, a world sur-—
plus of 2 millicn tons of vegetable oil is projected to 1980, while projected produc-— .
tion and consumption of ¢ilcake are about in balance.

The trade projections under sets I, TI, and IIT assume that world pricas for oil-
cakes and vegetable oils will be at levels that will bring projected world demand in-
to balance with projected world production. Eguilibrium prices and quantities were
estimated through & series of iterations or successive approximations.l9/ In this
approach, the demand and production projections as well as the assumpitions about prices
presented in chapters 6, 10, and 11 are used as initisl values; they are successively
adjusted until new equilibrium values are obtained for prices and gquantities consistent
with the assumptions specified in each projection set.

In all three projection sets, the production levels of the developed and central
plan regions do not change. The production levels change only in the LDC's. However, in

each projection set, consumption levels vary for all regions.

Projection Bet 1

The basic assumptions underlying sebt I projections are thal there will bBe no sub-
stantial changes in national production and trade policiss or in relative prices of
substitute commodities. Under these assumptions and given the supply projections in
chapter 11, ocileake prices are projected to remain at about the 1963-65 level. Vege-
table oil prices, however, would be expected Lo decline about 20 percent below the
1563-65 level to keep world demand in balance with supply. This drop, equivalent to
1.1 percent a year, is in line with past trends in vegetable oil prices. For example,
from 1995-57 through 1965-67, world vegelable oil prices, weighted by the guantity of
trade of each oil in 1963-65, declined by some 15.7 percent, or 1.3 percent a year.
During the same period, however, oilcake prices increased by 1.6 percent a year in
response to groving demand.

18/ These sssumptions are identical to those used in companion commodity sbudies.
For more details concerning slternstives, see Rojko and Mackie (50, pp 16-193.

19/ If a complete mathematical model consisting of the appropriate supply and demand
eguations could have been specified, 2 gomputer could have beenh used to estimate B set
of eguilibrium velues simultaneously for each alternative--sets I, II, and III. However,
construetion of such a model was not feasible in this study.
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Production levels of oilseed products as shown in chapter 11 (which assumed con-
tinuation of past trends in prices) were also used in set I. [t is assumed that in-
creases in productivity will temper the rise in oilecake prices. It was not within the
scope of this study to develop supply responses to price. If information on supply
response had been available and incorporated into the estimabion process, the overall
projected level of prices might be somewhat higher, particularly ollcake prices.

Vegetable 0Oils

Relative to the demand projections developed in chapter 6, the 20-percent price
drop in vegetable oils inecreased quantity demanded in the developed, central plan, and
less developed regions by 3, 7, and 10 percent, respectively. The percentage increase
is greatest for the LDC's because of their higher price response.

The above projections include the implicit assumption that concessional sales of
vegetable olls will continue in line with those that prevailed during the historical
period. As indicated on pages 10-11, U.S. PL 480 shipments of vegetable oil appear to
have had a bucying effect on world vegetable oll prices. I concessional sales aof
vegetable oil, on a world basis, are greater by 1980 than they were during the 1960's,
one could conclude that world prices would decline at a lesser rale than the projected
rate of 20 percent under set I. This would require that the inecrease in concessional
sales would nol displace commercial trade.

Highlights of projecied changes in regional net trade levels from 1963-65 through
1980 under projection set I are:

(1) In the less developed regions——
{a) South America would switch from an importing to an exporting region.
(b) The export availability from the Dast and West Africa repion and the
Kast Asia and Pacific Islands region would increase by around 1.0 and 2.1

percent a year, respecltively.

(¢) Import requirements of Japan, Central America and Mexico, North Africa
and West Asia, and South Asia would inerease substantially. go/

{2} In the central plan regions—-
(a) East Furope would continue to be o moderale net importer.

(b) The USSR, a major exporter of vegelable oils in the 1960's, would ncitlher
be an exporter nor an importer Ly 1980.

{c) Comnunist Asia would become an imporling region, compared to being an
exporting reglon during 1963-65.

20/ For the South Asia region, the increase isg especially sharp, from an average of
21,000 tons in 1963-65 to 1,247,000 tons by 1980. AL first rlence, such an increase
seems most unrealistic. But it is noted that oil exports into this region in 1968
by the United States alone were in excess of 200,000 tens. Reports available up
to eerly 1370 indicate thet future oil imports by this region will continue to risc
sharply. The projected import requirements for the South Asia region are considered
to be reasonable providing that {a) there is a continued avallability of oil on a con-—
cessional sales basis and (b) the countries in this region do not impose new policies
to restrict eil imports.
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{3} In the developed regions——

(&) Canada would be a net exporter of vegetable oils in 1980 rather than a
net importer as it was during 1963-65,

(b) For South Africa, the opposite situstion is projected,

(c) Mthough the importing developed regions wounld continue to provide the
major home for vegetable oil traded, the increase in imports from 1963-65
: i through 1980 is only 1.9 percent a year,

(d) Export aveilsbilities from the United States would increase substantially--

from 1.2 million tons in 1963-65 to 3.6 million tons by 1980, or by 7.2
percent s year,

i Qilcakes

Jnder set I, demand and pricés for oilcakes are projected to 1980 to be at the
same levels as in chapter 9. As indicaved in the beginning of the present chapter,
projected world demand for cilcakes st the 1963-65 price level was in balance with
projectel production levels in chapter 11. Thus, neither strong upward pressures nor
strong fiownward pressures on world oilcake prices would be anticipated through 1980.

In world trade of oilcakes, the developed regions will account for 97 perceat of

imports in 1980 (table 36). The remaining 3 percent is accounted For by the Eastern !
A Europe region. 21/ :

The EC alone would purchase some 41 percent of the 1980 world trade in oilcakes. i
Rising EC imports are partly due to the substitution of oilcakes for relatively high- ﬂ;
priced grain in feed rations. Jepan would import 21 percent of the world market, g
Other Western Europe 20 percent, and the United Kingdom 13 percent.

The developed countries are also projected to dominate the world market on the ﬁ
export side, with the United States providing some 71 percent of the world export ;
supply, or 16.6 million tons. The projected increase in LOC oilcake production is ]
substantially above their estimated increase in demand, and the resulting increased
export availability is expected to find a market, primarily in the West EBuropean coun—

tries. The LDC's together are projected to provide 27 percent of the world's oilcske }
exports, or 6.3 million tons.

Projection Set II,--World Prade With a Higher Level of ;
Agricultural Production and Economic Growth in the _?
Less Developed Countries b

; Alternative II assumes a higher level of agricultural production and economic

) development in the ILDC's. The projected growth rates of oilseed production in the 1IDC's
are assumed to be 40 percent above those projected under alternative I. This level is
similar to that used for other commodities of the overall study (see preface)

In the LDC's, sgriculture accounts for a very large proportion of totel economic
activity; thus, the rates of growth in agricultural cutput affect rates of growth in the

overall econcmy. Demand for vegetable oils and oilcskes under alternstive 1T soudd
reflect these effects.

21/ These are regionsal net trade estimates. Some of the net exporting regions, of
course, contzin importing countries.
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A special siudy was made of the relationship between growth in the agricultural
sector and growth in the total economy in each of 17 less developed countries, 22/ On
the basis of the results, a set of income growth rstes appropriate for alterngtive IT
was developed {spp. table D-2).

Oilseed production in the LDC's in 1280 was estimated by multiplying the annual
rates of growth presented in chapter 10 by 1.4, The oil and meal equivalents of the
estimates were then computed to obtain the indicatied vegetable c¢il and oilcake pro-
ductiocn.

The assumed increase in oilseed production in the LDC's is expected to result in
lower world prices of cileakes and vegetable oils than projected under set I.

Vegetagble Qil

If income levels in the LDC's were to remain the same as in projection set I, s
S6-percent decrease in vegetable oil prices from the 1963-65 base would be required to
bring increased production into balance with demand. However, because incomes in the
LDC's are assumed under set 1II to increase at a faster rate than under set I, the
higher incomes would inerease the demand for vegetable oils., Under projection set II,
with the income effect included, vegetable oil prices would need to drop 3L percent
below the 1963-65 level {compared with 20 percent under set I} to bring world supply
and demand into balance. Consumption would be expected to increase only slightly in
the developed area because of the very low price response. But consumption would in-
crease substantially in the LDC's because of the greater response to price changes and
the added income effect. The effect on trade under projection set IT would be that
imports would increase in all importing regions. From the export side, exports weuld
decline slightly for the developed exporters and increase for the LDC exporters.

(Oilcakes .

The increase in LDC oilsesed production under projection set II is equivalent to
an addition of 4.2 million tons of oileakes to world supplies. To bring this new
supply into balance by increasing consumption at the world level, prices for oileake
would have to drop 13 percent from the 1963-65 level. 23/ Practically all of this in-
crease would come from the developed area, which accounts for the bulk of the market.

22/ See ch. T of Rojko and Mackie (50) for a detailed explanatiocn of this study.
APET table D-~2 in “he present report contains the projected rates of increase in
income on a totel and per capita basis,

g;/ The estimating eguations for the UniLed States and Canada had the wrong sign for
the ollceke price coefficient but oilcake price in these instances was found to be in-
fluenced directly by the price movements of grains. Therefore, the prices of both oil-
cakes and grains were dropped 10 percent in these two regions. The estimating eguations
for the Australis-New Zealand and South Africa region and for the East Burcope region did
not include price variables, Por these regions, implicit price elasticities based on the
historical ocilcake prices and demand levels were computed. The resulting elasticities
were greater than 1.0 for both regions. An elasticity of 1.0 was deemed more reasonable
and was adopted for determining the effeect of a price drop in both of these two regions.
Since the USSR and Communist Asia regions are centrally planned, and neither is a net
importer, it was sssumed that there would be no significant increase in oilcake con-
sumption with a priece drop in world ocilcakrs prices.
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Projection Set TIT.——World Trade With s Lower Level of
Agricultursl Production and Eeconomie Growth in
the Less Developed Countries

Projection set III assumes a lower level of agriculturel production and economic
development in the LDC's. The agricultural sectors of the LDC's would grow at annual
rates sbout 30 percent lower than under set I. E&/

f
|

Vegetable Oil

World vegetable oil production under projection set III is relatively close to
world consumption levels developed under set T. However, with lower incomes in the
LDC's, due to their lower agrieultural growth rates, the LDC demend for vegetable oils
: would be lower. With the price effect from the reduced production of vegetable oils - R
{ being offset somewhat by reduced incomes in the LDC's, world vegetable oil prices would :
have to be higher than they were under projection set I; but they would still be 13
percent below the 1963-65 level to bring import requirements into balance with export-
&ble supplies. The regional trade levels under set III do not vary greatly from those ;
of set I {tables 36 and 40 provide the comparison),. 2

Oilcake

With declining oilseed production in the LDC's, the 1980 world supplies of oil-
cakes would be 3 million tons lower than under set I. It was projected that an 8-per-
cent increase in world prices would be required to bring supply and demand into equi-
: librium again. The adjustment in consumption resulting from the price increase would
. be mainly in the developed regions (tables 37 and L1 illustrate the difference).

Production Changes by Commodity

As shown in tables 42 and 43, production trends for individual commodities differ
under each of the alternatives discussed above, The differences are greatest among
the major oilseedsproduced in the less developed countries: palm oil, peanut oil,
cottonseed oil, and coconut oil. The bulk of the d@ifferences in oilcake production
are found in peanut meal and cottonseed meal.

The percentage of incresse, or decrease, in each commodity relative to projected
worid production of each commodity is also presented in tables 42 and 43, Under set
IT--the assumption of a UO-percent growth rate in production in thke LDC's--world sup-
plies of palm oil would be 36 percent higher than those of alternative I; peanut oil,

19 percent higher; and cottonseed oil, ccconut oil, and palm kernel oil, all 14 percent
higher. Olive oil and soybean oll would be higher by around 2 percent. Among oilcakes,
the higher rates of preduction growth in the LDPC's result in projected world supplies
of peanut meal 19 percent sbove those of alternative I; copra meal, 15 percent; and
cottonseed meal and palm kernel meal, some 12 percent. Soybean meal supplies would be
only 2 percent higher, and rapeseed and linseed meal supplies, L percent higher.

1
X
i
i
"

Because the production levels of both meals and olls vary substantially by commodity,
the price pressures would also vary smong commodities. As discussed in chapter 2, the
various vegetable oils and cileakes are substantially substitutable, cne for another,
yet there remain some important distinguishing characteristics. Thus, the estimated

24 Estimated income growth rates associated with lower growth rates in the total
agricultural sector of these regions are shown as alternative ITI in spp. table D-2,
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price changes required to bring gbout world trade equilibrium would not be absorbed
equally by all vegetable olls and oilcakes. The lauric oils—-—coconut oil snd palm
kernel oil--have demand schedules quite different from those of the other vegetable
oils. This study did not try tc estimate the effect that diverging production trends
would have on the prices for individual oilseed commodities:; this would require a
separate study. The projected changes in world prices developed for oilcakes and veg-
elable oil under the different production alternatives should be considered "weighted
average price" changes, and individual commodity price changes should be expected to
vary from the estimates.

The price changes among the oilseeds, as such, would also be expected to differ
because of varisgtions in prices of the cils and meals derived from them, end because
some oilseeds have & high yield of cil and a low yield of meal, while others have the
reverse. BSince fubture price ranges are projected to be greater for oils than for meals,
the price of e high oil-yielding oilseed would range more widely than would the price
of a low oil-yielding cilseed. Soybean prices are the least dependent on the fats and
cils market, while the prices of oil palm kernels are the most dependent {table &%),

Btructure of the Oilseed Crushing Industry 25/

The preceding regional projections, made on a meal and oil equivalent basis, do
not specify whether future trade by the less developed countries will be primarily in
the form of cil and meal, or in the form of oilseeds as such., The value added in
crushing is estimaled to be generally less than 10 percent. Thus, the increase in
export earnings from the export of o0il and cake rsther than seed would average less
then U.S. $15 per ton of seed, WNonetheless, this represents a valuable increment in
LDC's, where alternative investment opportunities may be limited.

This report does not attempt to estimate the growth of the oilseed crushing in-
dustry in the LDC's through 1980. However, the possible effect such growth may have
on an LDC's trade earnings, or cost, warrants a review of the structure of the world
ollseed crushing industry.

Practiecally all of the major producers of oilseeds among the LDC's are anxious to
expand their oilseed processing industries. The industrialized countries, both importers
and exporters, are also willing to expand their "crush" capacity. Since a further ex—
pansion of the crushing industry will be required by 1980, the question is wvhether this
increase will take place in the developed or the less developed regions. Location of
economic activitiy is commonly determined by some geographlic advantage in production
efficiency, or by economics of transportation.

Modern c¢il milling is a rather capital intensive operation, whether conducted in
a developed or less developed country since it is generally profitable to use mechan-
ical handling equipment even where unskilled labor is plentiful. Thus, there is rela-
tively little difference between the plant and machinery required in a developed and
g less developed country.

There is no technical reason why the same equipment should be more or less efficient
in one location than in another. Also, the processing costs, based on different studies,
do not appear to vary sharply from one region to another. Freight rates differ from
country to country, by the type of oils and seeds involved and according to the arrange-
ments crushers have with shippers. In general, the shipping of 0il and cake rather than
seed appears neither to offer any substantial freight advantage nor to add significantly
to freight costs.

2% This section is drawn from {23).




Since neither processing nor transporation efficiency sppear to offer dominant
economic veasons for future expansion of the cilseed industry in one region or ancther,
future expansion of the industry in the LDC's will probably be determined by small 4if-
ferences in these and a number of other factors. Other determining factors include:

(1} Access to merkets. It may be difficult for seed crushers in the LDC's to find
markets for greably expanded output.

(2) Tariffs. Since the value added by processing is generally less than 10 per-
cent of the value of the raw waterials, relatively small differences between the tariffs
on cilseeds and on equivalent guantities of vegetable olls and ocilcakes can be a major
deterrent to the expansion of seed crushing in the LDC's.

(3) Productivity of capital. The returns on capital invested in seed crushing
are generally small. Thus, mere profitable albternative uses of capital are likely to
be numerous, espeecially in the capitgl-scarce LDC's.

{4) Speculatiocn. Perhaps as important as efficiency in processing is the timing
and direction of sales. Processors in the exporting countries, being further from the
final market, are at some disadvantage. However, processing does permit the exporting
countries to send their oil to one market and their meal to another. The projections
in this report indicate that the future vegetable oil merket lies primarily within the
LBC's, while meal exports will continue to flow primarily to the developed countries.

(5) Industrislization. Other considerations may prompt governments of IDC's to en-
courage seed crushing. Advantages include the training of industrial labor and the
stimulus to the development of auxilliary trades which may affect taxation and other
policies.
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Teble 39,--Oilcekss: World supply, demand, and trade, by region, aversy~ 1963-65, and
projected to 19U0 under projection se$ IT 1S
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ho.—_Alternative 1980 projections of cilcake production, by commodity
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production, by commodity
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Table hbh.-—Value of the oil and cske components
of selected oilseeds and fish products, 1967
Value 1/ Share of
of components = total value
Commodity . s . :
Cake , 0i1 , Total . Cake 0il
U.3. dollars per
metric ton Percent
Fish products 2/ ...oiiviiiniiiniinnnnnns 107 2k 131 82 18
Soybeans ... it it e i it T8 39 117 67 33
Cottonseed .. ..uuini e ennanenenanannns W7 by g1 52 48
Linseed ...iiiviniiiiiarinnnann, Ceeeeerrnneal 57 71 128 b5 55
Sunflowerseed 3/.......c..iuiiiiiiiinnnea: 35 6k 99 35 6h
Rapeseed «..iiiiini ittt it 38 79 117 32 68
Peanubs.....ovvveienn.. fereeatat et i aal 53 127 180 29 71
) 2 - 28 20k 232 12 88
Palm products h/............ et 8 207 215 4 96

1/ Calculated on the basis of prices c.i.f. European ports in 1967.
2/ Values based on average yields of fishmeal and fish oil calculated on a

world basis.

3/ Values based on yields of Argentine seed.

4/ Values based on estimated compesition of palm fruits from Malayan palms

{@eli dura).

Source: ( 21),
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13.--IMPLICATIONS FOR THE LESS DEVELOPED CQUNTRIES

Given the trade projections developed in chapter 12 for oilcskes end vegetable
oil, this chapter discusses the potential export earnings of and import costs to the
less developed countries.

Vegetable 0il Export Barpings and Import Costs

For the LDC's as = group, tobal net export earnings for vegebable oils by 1980
are projected to decline considerably compared with the 1963-65 net trade earnings.
This occurs not because of a sharp drop in earnings from the net exporting regions,
wut because of a large incresse in the cost to the net importing regions.

Totbal vegetable oil earnings of the exporting regions during 1963-65 averaged
$669 million while totel costs 4o the importing regions totaled $92 miliion (table 145},

Under projection set T, total export earnings are projected to reach $694 million
and import costs are forecast o rise to $607 million. Export earnings by the Bast
Asia and Pacific Islands region are estimated to increase slightly cver the average
for 1963-65. TFor the East and West Africa region, earnings are projected to decline
somewhiat. The South America region, a net importer during 1963-65, is placed as a
moderate exporter by 1980. Projected jmport costs are substantially greater for all
regions than quring 1963-65. The major change is for the South Asia region: for
import costs to approech the projected level of $332 million, vegetable oll would pro-
bably have to continue to be available under concessional terms, and restrictions on
imports avoided.

Under projection set II (higher production and income levels in the LDC's), earn-
ings of the exportiug regions are only a little higher than under set I, because the
projected increasse in domastic demand due to higher incomes nearly offsets the pro-
jected inerease in rroduction. The projected incresse in demand in IDC importing
regions, however, is substantially greater than the projected production increase. As
& result, import costs rise sharply and total import costs of the LDC's for vegetable
o0il exceed earunings.

The situation is reversed under set ITI. As a result of the essumed decline in
incomes, Gemand dreops faster than production. Compared with the export earning levels
under set I, the earnings for the exporting regions are lower by only $92 million,
while the import costs drop by $173 million.

0ilcake Export Earnings and Import Costs

The LDC's export earnings from ollcakes by 1980 are projected to be substantially
grester than during 1963-65, when they averaged $236 million. Under projection set I,
such earnings ave placed at $364 million, and under set IL, at $592 million. Under
set ITI, éven though the Other Asia region becomes a net impor.sr of oilcakes, the net
eaﬁnings for all LDC's ara $262 million, which is still above the 1963-65 level (table
hé).

Total Export Earnings and Tmport Costs

Total LDC export earnings from oilseeds and oilseed products are projected to be
higher under all three alternatives than they were during 1963-65. Total earnings
averaged $905 million in 1963-65, and are projected to reach $1,058 million under pro-
jection set I; $1,269 million under set II; and $952 million under set IIL {table 7).
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Import costs to the LDC's for oilseed products are projected to rise most sharply
through 1980. Averaging $92 million during 1963-65, they are projected to reach $607
milllon, $697 million, end $522 million under sets I, II, and IIT, respectively. The
bulk of this increase is accounted for by the projected rising import demend for vage-—
table cil by the South Asia region.

As a result of the projected increase in import costs., the net carmings from oil-
seed products for the LDC's as a whole are projected to be lower under all three sets
than during 1963-65.

Per capita consumption of cilseed products iz projected to rise through 1980,
even though LDC net export earnings from oilseed products are not; and regerdless of
the fact that the populations in IDC's are expected to continue to increase at very
high rates. LDC's may find it difficult to achieve a consensus on trade policy, since
the less developed arez includes both importers and exporters. Lower world prices
benefiting importers would adversely affect exporters, and higher world prices bene-
fiting exporters would edversely affect importers.

Methodology Used To Determine Vglues

While the trade projections were developed on an oil and meal equivalent basis
of the seeds, trade cccurs in the form of meal, 0il, and cilseeds. Primarily because
of crushing and margin costs, the value of meal and oil traded in the form of unpro-
cessed ollseeds varies from the value of processed meal end oil. In view of these
value differences, one cannct simply take & price for meal and a price for oil and
apply that te the projected volume of trade to arrive at & region's export esrnings
or costs. To determine the velue of the combined meal end oil trade and to sllow for
some trade in unprocessed form, the following procedure was used. The example is for
a region projected to be a net ocilseed exporter; similar steps were folloved for net
importers.

(1) The average value of each of the region's 196365 oilseead eEXpOrts was ob-
tained (app. A tables). The composition of the region's cilseed exports was computed
by determining the wvalue of each oilseed as a percentage of the total gross oilseed
export value.

(2) This percentage value for each oilseed was then multiplied by the total
value of the region's net ocilseed export earnings to allocate the value of each oil-
seed with respect to net export earnings. (The net export earning values which were
used are given in app. A tables).

(3} The value of oil and meal in each oilseed was computed by multiplying the
net value of each oilseed by the percentage share of total value of oil and meal de-
rived from each oilseed (table 4L).

(4) These computed values of oil and meal (exported as oilseeds) were then added
to the region’s net actual values of oil and meal exported as such (1963-65 average).
The resulting totals give a 1963-65 average value for the region's net exports of
cilseeds, oil, and meal on en oil and meal basis only.

(5) The region's 1980 net export earning values from vegatable oil were esti-
mated by multiplying the 1963-65 net values by the change in net quantity exported
between 1963-65 and 1980 projected. This was done for each alternastive., The values
obtained were adjusted by the difference in estimeted price levels that would bring
world demand and supply into equilibrium. A similar procedure was used to determine
meal values.

128

i




i i ition of & region's trade in oilseeds
This procedure assumes thet the composition o ,
¢ils, and rﬁeals would not change significantly between 1963-65 and 1980. Should a
regign change from an exporter of oilseeds to an exporter of oils and meals, the

inereased value received would be epproximately 10 percent of the value of the oil-

seads.




Teble L5,--Vegetable oils: Iet export earnings and net import costs for the less developed regions,
average 1963-65, snd alternative projections to 1580

1580 prolecied

1963-55 . - ;
Averaze : 1 ; set IT 2/ : Set ITI

! Zxports : Imports : Tmports °  Exports

Million dollers

Mexico & Central Americe.. : . 175.7

South Americe

East and West Africe

Worth Africa & West Asie....
South Asia.,,

Southeast Asia....

Best fsia & Peeific Is.uivcuwusnre-

Totel.seiwrvivannvrnras

Total net earnings..........

1/ Continuation of present trends.
2/ Higher egricultural preduction and inecome.
3f Lower sgrieultural production end incorme,




Tanle 4G.--Oilcakes: WHet export esrpings =nd net import cests for the less developed regions,
average 1963-55, end eliernative projections to 1980

19B0 prolected

1963-65 : ;
Average ; Set I L/ ; et IT 2/

Eet III

f Exports : Imports : Exports : Imporis : Bxports : Imports

Latia Aperica...... H 3 157.2
Africa & YWest fAsia 167.8

Other Asia....... 38.5

363.5

Total net eArnings........: . 363.5

1/ {Conotinuation of present trends.
2/ Higher agricultural production and income.
3/ Lower esgrictidfurel production and income.




Tahle hT,-—Vegetahle olls and oilcakes: Export earnings and import costs for the less developed regions,
averdge 1963-65, and alternsative Projections to 1980 1/

1980 projected

1963-55 :
Average : Set I 2/ : Set IT 3/ : Set TII L/

E Exports Tmports : Het Exports : Imports : Net Exparts : Immorts : : Exports : Imports : Het

--------------------- Million dollacs
Letiin America : 90.5 ' - Lg. L 160.9 175.7 -1b.8 239, .7 22,6
Africa & Vest Asia.. : 466.5  Lh.h Lo spp.o 85.4 k35,8 Lhg. . . ) 95.6  350.5

Other Asia . 3hen 5.4 3La.7 375.7  3W6.0  29.7 580.7 . . 245.0  UT.5

205.0 91.8 8iz.2  1,057.7 607.1  L50.6 1,269.2 657, T1. 522.1 29,5

The regional clessifications Tep vegetable oil were collapsed to eorrespond te the regional classification for ocilrakes.
Continuation of present trends.

Higher agricoltursl production and ineore.

Lower agricultural production and income.




Table b8.--Vegetable

oils:

Totel and per cepita availsbility, by region, average 1963-65, end aiternative projections te 1980

Region

Average
1963-65

1980 projected

Set I

v

Set 1T 2/

Set ITI

3/

Total

. Per cepiza ,

Total

. Per capita,

Total

. Per capits,

Total

, Per Capita

United States
Canada. v er e srmnnstatasn
2
United Kingdom. .. ...« 0
Other Western Euroope

Austraiia & New Zezlend .

South Africa, Repunlic...

Totaleirisnassssnnnnans

Eastern Europe..varvnen s
USSE.uiavcanns

Communist Asiz......ov.va

Total:envrens

A e

Central fmerice, Mexico..
South America

East % West Afries

Nowth Afries & West Asia,

South ASi8. viwuvrronnar-- H

Sputbeast Asia...ocivuans
Tgst fAsia & Pmeific Is...
Total.....

World total....iciuv

¢ 1,000 m.t.

Kiloes

: 1,000 m.t.

Files

: 1,000 m.t.

Kilos

1,000 m.t.

Kilos

3,008
1Ty
2,327
49T
1.,13%
uli3
54

a7

16.73
8.88
12.96
.17
13.03

Ly bk
285
3,239
[
1,450
g2l
127
134

18,30
1G.9%
16.33
10,61
1k, 87
1.3
6.97
5.02

h,hE3 18.53
296 11.37
3,300 16.63
675 11.12
1,L86 15.25
ds1 7.63
128 T.03
1hg 5.3

L, k20
279
3,206
A2D
1,435
aiz
127
130

18.33
10.72
16,18
10.36
1h, 72
7.28
8.97
4. 67

T, T8

¢ 11,137

th.28

; 11,3

1h,5h

11,038

1k.15

T50
1,960
1,032

1,306
3,866
1,568

5.4
13.6%
1.L6

1,360
4,021
1,635

a.80
1h.50
1.52

1,281
3,791
1,536

9.2k
13.67
1.43

3,750

6,740

L.51

7,016 k.70

6,608°

L. L3

397
858
1,067
BL&
2,197
: 161
1,186

aLe
1,753
1,979
1,TE3
L, 779

268
2,375

6.58
7.09
6.27
7.07
5.23
2.53
7.92

1,003
2,106
2,303
2,106
&,19h

3h5
o.B73

.

'+

752
1,544
1,783
19531
3,952

272
2,099

-

6,710

13,773

6.07

16,932

=1p2 M OOl o
G‘\'—v—'l’\)mt“ﬂf\bg

oD =1 N Lo N

11,941

P B OIS RN = R |
Pl h .
Wl W M OV oo
N H L Shyva s

: 18,20

: 31,650

6.97

. 35,289

-
-
=

29,587

[~}
wn
i

1/ Continuation of present trends.

B/ Higher agriculturzl production end income.

Ej Lower agricultural producticn end incoze.
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APPENDIX A.--REGIONAL TRADE IN

OILSEED PRODUCTS, BY VALUE,
United States. © 0 2 0 0 0 s e e e s s
CanadB. + «  « = & & + 4 = x4 4 e a2 . .
EC. . . . e e e e e e e
United Klngdom e e e e e e
Other Western Europe e
Japarn. . . e e e e e
Austrelisa and New Zealand. e e e e e
South Africa, Republic of. . . . . . . .
Eastern Burope. . . .+ « v « .« 4 4 - . .
USSR, « v v v v o o a0 a e v
Communist Asia. . . . e e e s
Central America and Mex1co e e e e e s
Sonth America. . . .+ .« o . . 4 - e . s

East and West Afrieca . . . . . . . « « .
North Africe and West Asia .

South Asia. . . . . . . . . o ..

Soptheast Asia. . . e e e e s
Other Bast Asis and Pac1f1c Islands. ..
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Tebie A-l.--United States: World trede in vilseeds and cilseed preoducts by value, 1963-65

1563 : o8k : 195
R : D aet :

 Lnports | Exports | Imports .

trade

1,000 dollers

A LT I ceeeasent 72,37k : 366 566,892 650,066 650,066 : 759,505 579,505
PemmutSarrennan,an.. irenanaea: 4,135 : 8,719 : 19,699 19,553 15,338 15,006
Cottonseed......i.iiiii il 1,305 il 1,893 ; 1,137 1,137 2,114 2,11k
Sunilower seed : : =530 - 579 -3¢ : ~1,333
Repeseed s -1,783 : ~1,283 : -- 1,952 -1,952 : ~3,365
COpre. .. ... ] ceud & -38,085 : -k3,130 - 54,987 -sh 0BT : -1, 549
Palm bernels....... H : 3

Total.....eeues L35,k27 ;. 576,028 532,718 : 670,902 57,624 A3 578 : 777.357 730,756

=0o¥oeRn 05l iieiiiaeaaano, . 120,245 120,z2k5 : 1he,130 140,130 : 161,880 121,860 : 125,515 125,513
Peanui 0il....vvu.... P FOR W -3 § 1,121 : 10,038 10,08 9,621 3,620 2,755 2,754
Cotionseed oil....,.. : bl 572 u:,STS : 63,931 53,5?1 o 75,700 THF,T0L : 2k, Lag ok, LAg

: - -38 : i =Ly — -12 : - -

Fapeseed oil 1/ -32k -8B -5k8 ; - -905

Cocomut 04l 1,154 -37,772 : : =L7,177 - 1,736 -50,075 1,130 -59,022

Pglm kernel oil,..... =-10,500 1 o~ -12,381 : -1k, 150
Polm oid.,,, . : - 106 : -623 ; - ~720 : - -T.77%

: — : - -17.889 - ~13,68k : - -15.173
Patal, . ieiiieie it 16T 002 r 2i9.4k28 12,023 © 28698 T 169,763 : 153,880 55,133

Soybeen meal.....eveeees. ... 1 133,63 133,431 : 160,007 163,007 + 216,773 216,773
Pesnut real, ... ... ... : : - —_— _— o .~ -
Cottonseed mesl : T+ B,180 L4 BEE - g,l1s 7,87k 2,8hT -101

Hageseed meel : —— ~— _—
Coprz meal H 3 : - —_ -

2,775 :  k,336 5,336 ;6,567 — 8,567 : 10,158 -~ 10,158
-38.3550 : - _hko15k —-_ 28,200 —28.300 . -~ 59,200 _5gosgn
82,712 + 165,196 58,875 : 1BL08 29BN 155,168 : 920.770 6eoh0 1eroi

622,260 : 9kl 550 173421 12,004,899 166,620 935,200 11,161,084 207,505 953,429




Toolz 5-2.—-Canada:

Workid trade i oilseeds and

oilseed products by value, 1963-65

19563

1985

1566

Ket
trade

| Exporids |

P Icports ¢

Fet
trade

Soybeans
Peenuts ...

Lottonsesd. ... ... ...

Funficwersead
Hagasesd.. e

Soyusen ol
Fegmut oil
Jotionseed ©
Sunflowerseed
Aszeseed oil

SaconuT o

1,000 dollers

43,681 : 9,237
9,357 : -

733 878
12,123 @ 32,996

32,996

LA, sz
11,695

-38,5h1
-11,805
1,bb5
L1,k

58,394

12,896 -

53,007

B0, 25T

—7,260

1,00
2,296
[Jual

3,543
1.1zk
3,937

o976
1,202
1,19l

50,108 3,008

-9+ L,365
=1,12k
-3,937 :

bo
-976 :
-1,292 ;
-3 10k

556
-1,319
-5,863 :

-1,337 ¢
-2,023% -
=335 :

1 :

a,L60

3,153
4,175
£, 31

1,223
2,598
1,160

307
k175

=F,3a

-1,223
-2,598
=1,160

13,570

11,576

-0,110 ¢

—10,820

16,620

-13,160

L s 1

303

3,368 :

1,168 : 1,780

8161 ¢ 8,795

3,209

323 :

19,02k

143

=216

-1k3

1,250
B,888

13,579

28,377

i2 k@5 : 33,078

18,167

8,779

79,27k

: 50_LLS

_36,817 : 80,555

96,05k

o Th




Yeble £-3,--EC:  vorid crede In oilseeds end oilseed products by vetue, 1963-58

1G53

- L. b et T . . - e -
IZpaTES | s, , EXEOE .,z -3 . EXporss |

,CEIO éo_la.rs

SOV BERNS e e sam e ra e nrann] 5 236,205 -228 OyT 35! %,35 -570,396 : 239 272,38k -272,1k3 : 361,304
FEATUTS . o oveicnaunnsarinnraannl 168,13 -I59,207 @ 3,103 IRC,E835 -1&3,730 ¢ £,0L6 157,930 -151,885 @ 3,996 37H,B3T
CotTonsesd. . ... . . 2 %4 -z, ul7 - -239 : - i,z8k -1,18% - - k3o
L Late 1 2T R ; 23,13 12,308 ¢ L,aBs b -.1,398 - 375 23,6403 L33, 365 - g26 21, Bag
-k, 936 : 23,738 1E,f0k L,1k8 ¢ 29,583 34,3mb -1h B33 o: 20,630 L2, Rok

-82,630 : 57 138, 108,546 - 285 13k pAL 133,999 : 171 120,805 -120 63h

~532,34L0 b 56,588  -56,573 - igh 55,695 38,571 : 32 53,603 -53 6Ot

-528,765 1 2E.Mgh 613, T3B -SBE.PLL - 26 652 652 51k 625,862 : 25,758 159,737 =133,97¢

Loybean oil....... J R S 1 L £ 3,334 1,252 @ 330 3,368 -35 - 13,303 12,6851 2,452 : 13,382 T,hhg 5,913
Seenub oil . ; -43 955 13,52 78,8i2  -f5.L21 ;29,158 go,lk2z  .7o,26k : ag,490 80,000  -89,530
Jotzonseed 053l .. ceeianaienat W Lo,2hS -1E,099 - 2 18,858 -IB,60% ¢ 113 23,716 -25,663 : 278 T.73% -T,457
Zuntlowersesd cll e : i i% -ih, 500 17,795 -lE,3%R . EITR 2L ,312  -22,200 @ 2,886 36,038 ~33,152
Repeseed air.iieiciaan.. P = o G 1,433 0 E,L5 2,73 LG @ 15,022 5,262 9,040 @ 19,252 10,218 9,0kk
TEPONUL 81 i iiieeeeeaeaaaat I3, 18,2 E83 s LLLTE LI 20,275 @ 13,333 27,773 -1b,4bo o 12107 o1,5ké -9, kg
Falr rerne. €il...o.ovocnoaaant .74 M 1L RED 7, 0e P 3 G,E33 16,733 -1,ie0 : 6,225 10,38 —-k,003
: %,1T5 : 52,575 252 : 3 : L,87c 69,886 65,06 : 5,002 67,508 -d2,hzh
: 04,098 ¢ g Elo  LL,Th  -32,1kk - 11 €4S 35,260 23,615 ¢ 13,586 T1,B67 58,281
__531225___§}3"La -E253, ﬂ93 i 65,768 270,70k -ZDR,026 - B0,455  00.38]  _2og.00h ¢ B3,308 1o qng _—ePo hoy

128,39k 22,620 : 13€,0k0  1E3,435 -152,395
35,576 -30,0T6 ¢ 7,201 L5,16%  -37,903
26,265  -26,16k - 260 20,516 -29,356
h,398  -12,972 . asl 27,804 -57,050

¢, 82z 1,380 ¢ ap,489 3,733 1,766
30,528 -23,820 ¢ 3,84y 9,00 —3k,06L
13,123 -11,620 @ 7,61% ,s.a -17,305
L2, BE -5k,592 :  &,200 =& 88 -50,E88

-132,8%2 : 2,37 136,85? 134,360
-385,395 :  T9.055 _ SL0.107 -4L81,052

oytiean Leal DB B3,LEL ELmS 6,09 Ru.sEe
E'Ea:m: T:ea.l : - 536 3,736 o7 8L - CLE07 33, uEE
31,ThG -23,4TC : iTe is,420
ic,50%  -1E T3E ETIS,TIT
0,28 1355 Lo e <G8
2,77 25,03 : 20,643
15,858 =%, a82 17,225
95,3.2 55,578 A Y 5¥,63%4
85,663 -36,275 ;2 Byc 112433
338, %0u  -282 Tee @ <3,.wis  ZTT,.LGE

L
[k

.
=D AT

a3 D3
Sk G

Y 1300 0

1 g
v

[38

I )

I

LTE0 O LA S O

© T36,76% 1,000,388-1 o636z 16,722 1,000,538 —1,236,22t; 160,266 3 ko) LER-1,223 3183 : 188,312 1,632 ,553.1 bk hiz




zatle A=k, _United XKinglor: World trede in oilsesds

ard cilseed

Troduets by valw

2, 1943-6&

2y =

ZGE3

1oek

1965

. oaEvorts |

SotSorsesd

1.800 dotlsrs

33,067 -
29,213
-9,260 :

-1,5k9
10,88
-3, T4E

33,835
1,910
3,229
L1786

12,835
35,865

14, 16T

-i13,728 .

58

if,852

TTa6.ook 1

10b, 327

funfloverseed ofd (.o oLl ...

Aereseed odil,..

Sofusan Seal
Feenut peat

25,95

=5,245
-7,9¢2 :
-148 :
-B5T :
=792 =
11,082
3,362 :
-2%,285

-1.875 :

4,250
15,575
3,917

T B

133
133

-L,107
-13,558 :
_2,995
-1,148% :

-Lg:
-13,257 @
1,288
-26,516 :

-i,d90

426
frz
132
Lz
BCh
1,562
28D
103

5,118
22,228
9,262
BER

g2
ILoglg

-5,692 :
-2z,bkal
-0 a0

-536
=50
~18,005
1,27% @

28,773

-1.462

4,536
33,800
2,L56
1,35?

ig,5h2
k508
3%,650
lL&'BT

-3h.5h
1,175

-585,8038

w,027

-£2,270 :

3,850

-81,366 ;

23,375

=95,406

Torvtonzesd reel ... il
Sunificwersesd peal.. vy .a..t
Rapezeed meed. ... v.vvann !

Fair Xernel ma

B T Tt A o T

Fish mezl

-24, 261
-5E,248 :
~15,E3 :
—5,492
-2,069 :

-2,723
-ui3 B0G :

pi]

2,k
1,93
55,021

=23 ,475 :
55,932
-4 B8y
~5,301 :
-2,€2L

~1,233 :
~55.00G :

-27,830

=-52,791

-21.826
-5,870 :
—]6,12T H

-2,576 :
63,108 :

23,033
Lo, 73k
20,052
9,bkg
5,970

,166
55,610

-25,008
-ho,731
-20,0k5
-9,k42
-5,97C

1,13k
=58,5k6

347,329

—147,2i3 -

151,196

-151,150 ;

~175,23%

161,010

-1u2, 876

33213

-322,076 ;

331,669

_3et,157

38: Lo

-376,55h -

3h6,013

—3k2 k32




rable A-3,--0tiser Western Zurope: World trede in oflseeds and oilseed products by velue, 1963-66

1263

. Erports |

1,000 dodlare

b T < p oY -65,T35 : -105,332 -
Pepnits : : 1,063 : L -32,k93 : ~k&,088 : g5
Ccottonssed., ..., .. e : 278 : - 1,381 : -3,k90 : 27
SUR{IOVETSLEE wer e iaiuie et : 1 ; 122 =833 71 . -3k . 5Tk
8,348 : =3,237 11,818 ; 15,1k9 13,500« 8,939
-3L,37% : -— -32,5935 : - -38,131 : 1
~-5.856 : = -7,135 : - 5 -7.196 : -

128,008 -118,034 ;. 13 Lop 12,860 128,379 : 15,497 203,037 -1B7,560 ; 9,636 239,755

SoFoesn Oil...i.i..iaiieeiiaaa..r 21,13 36,952 -25,832 : 12,537 -15,5k4 : 12,500 k5,334 3Lk ; 1p,238 21,389
PEEOUT Oi ... iariaa. .t iy 35,0012 -35,567 : 1,137 -10,085 : Laz 18,9k1  -15,519 - 43z 10,752
Iovionsesd oil... : 2,068 -2,030 : 83 -3,129 : 131 L, 108 “LosTT Y 3,315
Janf : 19,388 -1.257 : - ~10,337 : a 19,810 -19. 808 3 15,60k
Hepesesd oil,,, : 3 1,k57 2,520 ¢ 2,224 T k351 2,529 1,k22 3,669 k827
LT LT 5 1 6,359 ~5,662 : Bt : : L66 7,10k -6,638 : LAz 7,332
r2izm Xernal oii.... : 2 853 gg 781 ;1,036 2,136 —100 : 720 1,172
5,580 -5,k 23 & : 141 5,7k -5,500 : &7 5,829

3,810 32,538 : 61,547 56+ 2k ko3 1,273 10,130 : 57,302 3,773

112,449  -36.549 . 78,059 77,083 1,865 : 43,852 120,978 97,13k : 72.¢1@ 15,035

Soyoeen mesl .t 35,175 ~-27,265 : 10,058 45,587 -35,529 : 11,204 L8,02%  -36,620 : 10,456 57,575

PRarul meel...iiaieiiaiiianaent & 20,303 -20,237 : 178 Ph3LE —2b,138 ak 23,4831 -23,236 : 136 23,78k

55,823 -Lh,031 : 1,930 46,993 -45,863 ¢ 1,383 53,24 -51BAL : 1,5ks 55, 692

8,33  -8,337 : - L0958  -k,956 . 1% 7,508 -T,h9h : - 13,563

: 92k -8LE - —_— 1,2k45 -1,2h5 ; - 1,233 ~1,233 115 2,158

Joprz meel : 6,780  -5,27L @ 1,830 9,231 -T,%01 @ 1,797 9,8k2 8,085 ¢ 1,355 7,5k5

ralm kernel meel., T2 385 g6 32 88k 678 2 67T 723 20

6,38 -6,403 : 57 6,502 -6,335 . 72 7,269 7,197 : 147 7,003
23,026 13,901 : 35b.973 24,776 30,197 : K7.252 Lo, 365 L6.887 : gz, 271 50,056 La. M5
Ah? 6k2 " -95.00% : @g,.032 163,560 -0L.50F : 102.6U8 306,570 _£8,322 : 106,765 214,006 ~ril,350

GRAGD TOTAL ; 388 095 255, 587 163,481 382,502 -221,021 : 161,097 514,983 -352,086 189,319 532,874 -343,555




Teble A-6,--Japan:

wordd trede in oilseeds and

pilsesd products by velue, 1963-66

1353

1944

1965

ust

irede

. EXpores .

Imports .

SOYGRERS

PRANMUES ce v v ensasenannnsnnas .l
Cottonseed. . iaiiinsn e rannt
sunflovers=ed

AELESEEde s rananes Wit edamaaaak

= e i R

1,000 dollevs

-18L k51
=L,200
-15,108 :
=17
10,07k
-15,600 :
-3.536 :

~225,765 :
=7,097 @
~17,148 -
=bip
=1L,573 :
—15,965 H
-3,535 -

272,007
2,807
23,359
33h
26,030
19,391
3,%

-271,363
-0,792
-23,599
~33h
-26,030
-1%,391
=3,h16

—216,625;

-287.055 :

354,564

-353,852

Cotzonseed Ofl..avieiairinannn S
Summflowerseed oil........ PR —
Repesesd Bil. . .o . .ecieianiant 863
Cagonut oil. : 6
Palrm zernel f e remrrea it 3T
LW T TG
Olive ol . vueuas P IPRRRR 1

L83

-2,377

~-325

B63
s
33% :
=3,582 ¢

92
b, 300
agh

-233,046 :

1,373
273 -
-3,675 :

667
T8 -
335 ¢
-%,06%
=935 :

L322
280

1,503 :
10e -
~T13 :

1,084 :
LLE -
333 s

-4,31h
-Z77 -

by

x,L28

L, 853
369

1,303

TOEEY v areecrare g 251k

-LEDT :

8,372

-5,495

5,698

-1,557 :

71.282

o0yDean megi... .,

Peerut mesl
Cottonsead meel. ..o iniaant
sunflowerseed meel (.oieeiianad
Appeszed —eel

Coora Eel. . varuannn

PeIm xzerzal oeat

Linseed meal

Fish mesi.coenensn

1%,00d

228
-3,205 ¢
=31,217 ¢

-

194G
-20,536 -

222 :

2, k6k
6,025
L3t
10D
1
13,665

-3,b59
-6,225

-531

-2

an
-22,831 -

4,872
3,861
259

1339

TuE
6,383

4,815 :
-3,86L :
-253

-151
g
“1b AT ¢

T9e
7,183
BE0

6% Y
= 176
2,620 16,503

15,635

-2k 630

21,695

~20,306 -

25,582

-23,L5F

3,006 27,521

239,013

-235,662

263,157

256,937

318, 5kY

-412.063

&,8h% 389,387

-

i
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A=T——rustrellia x aev Cealeni:

silseeds ané oflseed mroducts by velue, 1963-66

965

. oo dex
: SXPOTLS . + trade

swerzeed L.,

Hereseed

159
3,872

119
£,776

-3,671

-11g

-5,176

10,926

10,925

1,699
3,300
L76
£9
1,656
335
337
f26
3,023

-1,659
-3,390
k176
-69
-1,656
=33k
~337
-8pg
=3.023

i1 610

=11, 810

2,689

1,673

-2,609

-1,657

0,362

=k 3u6

27,028

-27,081




i~-8.--Sputh Africa, Republic of: Workid trade in oilseeds and oilseed products by velue, L963-66

1063 r 1051 f 1965
Exports ? Imports ? tNEt ? Exports ® Imports Net } Exports !

trade

L,121

28k

Peanut 1) coivivvavnnaan P — H
Cottonseed ol ..evveciirenninun H
Sunfloverseed oil..ecesersersast
Rapeseed ol) cursnrnvaniraninaat
Cocoout oll H
Palm kernel Ol sevanrncnrnnmnst
Palm il c-uvian [ ot
Glive OLL eocnevrerarn [ H

Total cevecersascnnsnanas I

Boybesn mesl c-rescsr-nasinias
Peanut meal ..... seemrmann weas &
Cottonsesd meal ..
Sunflowerssed meal cavceraaan:
Rapeseed meal v..oiua

Copra meal

Palm kermel MEABL svesvavamrears ¥
Iinseed meal waos

22,1410 17373 i7; 5'(3_
22,810 1 17,573 17,53

650 ; : 25,5020 : 23,794 18,134




ang L llzeed products ooy vekue, o

35

Toioplrts

1

15,369
2,830

1L, 58k L3 : 23,614
19,359 42 : 3,435
1,567 : : 501
5,518 3 1,379

Z7 0f1 : El 61,539

i

Iy

[l LI S A

b1

2,837 37 ¢ 7,093
£g ' L
l,-'-—:l; L H 65
z 56,24k
1E0
8,690
118
gak
5,773

19,340  -38,102

9,462  -g,469
23,731 -23,231
7,806 -5,026
1,33 -1,339

1 1

618 -618
11 51,854  -51,1h3
2,382 gy, L3z -92.043

166,596 : 89,967 235,086  -145.053




Table A-10.--USSH: Wordd trade in ollseceds ané

pilseed products by value, 1963-E6

1565

liet
trafe

. bxporis

SCNDEATIS . v a v aremsasunrnanr
PeanUbS,. veueerarinrnen .

Cottenteed. ...,

Sunflowerseed oo i ii i iiienant
RENATLT 2. S IR
CORTBuwanarnarus Wedasararanaral

veln kernels.....

Y0 - A A

Sogoean 01l. ..o iiia i s el
rFEEnUS DRk c.. i ii e
Jostonseed Sliv. ey

cunfloweraesd oil
Fepeseed oil....

CorotiUt Oileisncnmnranonrenans!

Fgim kernel oil

Folo @fl. i vnnvnvmnarrnnnsnnnsi

Siiwe oili.. ...

1,000 doilers

-6,2k9
12,84

-1,k53
—56G :

10,911
b k29

1,504
683

10,580 :

1,90k :
—£83 -

17,927

—f3,gLT

4,573 :

15,950 -
Laho

469 :
-2,623 :

TH3
3,53

831
5 T47

118,306
-4,933

~T768
=k, OTh

10,859

; 118,432

108,531

39,318

Zoybeen mee:

Peanut meel

Cottonsesd Keal...ooviseannas Ve

Sunflowerseed meal

Fapeserd HEfi.cocarenn---

Corra mesl

Paim kernel neal

Linseed medd, . e inaranananant H o :

Fich meal —— Lah - 550 950 ¢ - 1,163 ¢ 1,717 . TLT
11X I u56 -— L56 : 550 550 : -- 1,103 ¢ 1,717 1,717

GHAMD TOTAL .. oo ennornrarnns : 6,895 12,961 63 935,; 50,086 4 kb : 26,786 48 78T : 140, Lkg 16,660 121,788




Takle A-11,__Comunist Asia!

World trade in oilseeds and oilaeed products by value, 1963-66

1964

f Impoxrts .

Het

Cottonseed oil .....

Smflowerseed oll. ..o.no.ouo. ¢

Rapesesed oll .c.vurrocsvarnnnaet

Coconut oll ...
Pale keroel cil .
Palm oll eavevennsvanavnaan

DHve 0l]l cuvivicnciierienensnas :
Total w.uveenwsaremscsaress

Saybean meAl ....ieceraninanne od

Peanut meal . uvenaasvavans
Cottoneeed meal o.vvuves

Sunflovwersesd meBl..cvasaronrnsd

Bapegesd meal . .ceciararans

Copre mmal ..c.cvsnrerarnrrnsn H

Falm kernsl m=al ..
Iineeed meal .....
Fioh oeal ...
TOtAL weuransnssranunanrns

CRAND TOTAL worunsussvansnnurs

1130 ;

wefea|ad wr ovr ww omr owr omnow

am

S

210
b, 762
125
22k

50,307 :

615
2,658 :
6,800 :

=210 :
1,081 :

2

=125
2ol .

2; 31

5,233

333

- 333 &

.
H
.
x
.
¥
5
*
a
-
-
-
'
-
1

1,590 :

1,936

1,936

323

- ECEIE

1,590 @

1,935

1,936

48,286

790 L3495 :

1 vaeara #e we

8,461

97,613

125,671

121,533




Teble A-l2.--Centrai fzeriza and lexico: Worid trade in oilseeds and oilseed products by velue, 1963-66

1945 : 1966

trage ; wxports | Imports | fe ., BX , Imports

GOFDEABE s r s v man
E2AUES . s e v vn s venonms s .
vottomseed. ... oLl

SULIIOWRYSEEd, cvveniannn s nnnat

RETBSEEd. vy ..

MOETBa bt bt aenaatba et

raln Rernsii....

= -

SOV edn

Fealt 0fl. i eiananureaannt

Cotsonseed Dil.o.oa..

wirfloverseed pil. ... Ll

repnut medl.. ...

woitonseex mesl

suaflowerseed meal. o000
ABpeseed meBL. i e vn b asaranl
CApTE Meele i isisaiin :
Felm kernel mesl

Linseed meal., ..

-3,203 : —
-k, 056 @ 2,CH3
T,1E6 @ 10,776

=35 : —-—
1,166 1 2,510
-z 25

1,031 : 15,373

-k, 43g .
-503 M . -
176 H : 3,987
-T,080 = : -
~277 : : -
-z,h50 5 5T @ 1,361
2 : _—
430 : : 183
-1, 347 : - 1,79k

S - T S.53 30,019
e - - 1,843

LTS

o060 : : 10,865 --

26 - - : -

-= 92 -g2

~b,528 : Til L 1,525 10,815 ~9.390
s 22,350 . 12,508 12,850 ~3h2

34,757 5,295 1 - 31,968 : A 950 51,282  -19,332




Tetle A-13.._Smth America: World trade in oileeeds and olleesd products by value, ig63-66
1964 1965

2,876
1

1

15

B0ybeAnB . crarsnnsanraraaierns
PeaADUtS - cscnrcsrrarasarsannna
Cottonaeed (oivcievanansarararasd
Spnflowerseed isesesssrrrrcant
Rapesetd cvaisircnsarinanrrnsrant 27
COPFB +rvramnrenanaes P ] 13,201
Palm Xernels. ..cisrcvrororsanal 8 ga3 : 356

Total .. H : i, 617 r 12,091 15,283

S [ T 1

anfin ae ar ar ws ar ww owr

Soybean oil ...... . : 4,195 : .- a0, 83k
Peanut oll : 156 819 87 ¢+ 16,956 3,493
Cottonaesd 011 cou-vsvaverianast 48 : 8,208 : 252 9,091
Sunflowerseed ofl : : - 3,036 z,22L
Rapeseed 0ll cvurunss P ' 3 H H -

Cocoaut oll cacanrarsnanss cann : - 1,838
Palm kernel 011 cecveninansne- H IS : 3] T ¢ 1,056 257
FRIM G1l tesuvamrnronnsasncans i L& : : %Y
OLive 0Ll cveveermecronsasnnss § : 8,60 TAE 7,74

wr wr[an Jae

Soybeans Mmeal susieiavaninrenas H
Peanut meal 16,481 :
Cottonseed meBLl cuiwrsronsarae- 8,555 &
Sunflowerseed meak. .ovseorsoe 16,58 15,585 @
Rapesesd BEAL ..iseasvrorersa T :
Copra meal ...ccunceravansas H
Palm kermel MOBLl .vanssnessasran - 115 :
Linsced meal ...veiavis 13 Lk,20h

37,93 19 37,917 = 43,81 17 : 27,993

alas fan 40 vv wr v 4w w1 vy

2,32% 133,400 1 163,016 2,505 160,510 : 165,589 1,873 208,599
. ﬁ 58 3,887 208,333 : 237,959 3,500 ©3%,7595 1 203,122 1,559 763 : 308,473

194,360 ; Phs kb3 55,05b 190,360 : 07,26 63,30k  ok3,gk2 ; 371,30




Tatle A-Mi.--Egst and West Africa:

Werl i trese DB cilsecds aod oiloeed proavets Ly veluwe, 19563-68

LR

19566

i Ingary

Iiet
ftrade

' Exports .

Imgoris :

ole/viy oJ=F-S - NN
FEALLULS

Jotsonseni
SURTICHErsee®, . ox e
AELESEER . rvavvrnrars

repnbt olli i iieeioiiniaan
Cobttonseed ofl.....al ol
Sunfloversead nil.

S0FbERER ZEai.. ..
Psenut ceal
Cotsonseed ceat... .-
Sunfloverseed meal .,
Repesezd oeal

Cortra meal.. ...,

Faim rernel mesl

wITGEEE BBl .ot i
Fisa meal...

1,811«  x,358
185,975 - 187,180
£,880 : 7,978
1,06k 9gY
132 - -
11,68L @ 131,k26
i01.B57 : 8L T4l

<6h
a7
8ét
T3

398,703 : 293735

1,598

262,138

L=ET
HFE

PEPEEY)

fF Ty

AP

57,65

T

LSt
b
[Py

Lol e £ 0

g
[
-
3
3
2
2

w3

F
LT Rar 1)

- o

[N NN

o

-5,518 -
B8,501 @ 92,750
-679 : LA3
-137 : 45
=75
“4bT -
13,113 @ 19,005
63,307 : 53,3%6

~L 603 : -

1,571

5,187
2,887
1,12k
633
a2k
2,662
207
3,938
3,109

-5,187
89,863
-3hL
~-588
~8ak
1,005
18,708
by bod
-3,160

: 22,030

33R,01F

[

22,661

144,538

R R L]

55,657
9,017
B3t
2,682

0,231

&iik

2,828
8,264 :

5,387 :

37
2,882 :

25,.58
13,877

02
=,lzd

5,218

152,872 7 167,200

27, Ll : 11,155
11,311 @ 11,039

685
2,206

902
2,128

L,210 5,008 ; 71.805

1,25k
783

25,901
10,256
685
2,296

£.L95

4h, 3Th

2,378

L1396 :

9,533

2,980

19,633

;565,654

EhE, 505 ; LCH, 361

18,648

N6T,733 :

536,867

bG,613 ¢ 52,980

27,679 569,186 : 513,016

LAs, 1o
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Table A-15.-wiortn africa and West Asig:

Horld tradu in silseeds end oilssed products by velue, 1953-6£

1863 196k 1965 : 1966
Izag aet : : liet : : : : Net
; axporis ;. Imporis trade : =wrorts . Imports , Erade : F¥Xports . Inperis | ipaaa ; Zxporis ; Irports . trade
T T Tt s e e e e e e e L oo L1.900 dodlars ~ - - - - e - L L L.
SO BEBS it it e -— 19,803 -19,B803 - 3ka 26,60 -gg,732 . o7 28,320 -28,203 - 30,656  -30,856
Peenuis.........a,,. 25,30 2,663 15,7358 : 33,172 B,kgg 2k,67h = 20,768 5,877 24,891 54,072 L,z 51,509
Cotionseed.......,....... . : 1hk B6S 7,267 T.576 : 6,31k 3,721 2,586 ¢ " : oDsy 5,022 6,005 6,724 3,11% 3,614
Sunflowersesd . ..., ..........: 231 557 -326 : “0 143 -123 . 17c &0 -l 19 13
Rapeseed........ 256 13,876 -13,623 : 132 11,158 -11,026 - i 9,000 ~8,9a0 i 10,188  -1p,171
SOLTE. . ... e eeceaaaa. .t - 1,487 -3 LBT . - 1,843 -1,843 - 1,615 -1,612 - 3,327 -3,3g7
FEIL HerNels. . uiuenscnnnnre..: -— 191 =191 : —— — —_— — 117 -i17 —_ 364 =359
=0 - SU.T33  52.BEW  .12.1-1 : 39,967 22,00  -12,057 : Lo ofe  so.oaB  ~7.958 62,836 52 310 10,525
seypeen cii......ollilliiillr b ECH 47,086 -hz,sBo ;5,270 32,285 34,015 @ &, zoo 43,056 -3%,836 b, lgk 34,350 30,356
Feamut Gil. ..., ..l ...t 53 5,898 -5,8%s5 512 .29 3,817 269 2,691 -2,622 - 3,148 -3,1L8
Cotionseed oil......,.. et F 3,075 33,239 -30,16k : 3,488 5,484 -21,776 ¢ 7,186 2k, 585 17,120 7,323 15,80k -8_ks1
Sunflowerseed oil...,. veaeaeaad 2 to2h3 ~h,2u1 3 5,022 -5,919 3 5,02L -5,G691 : 1 20,897  -20,898
hapeseed o0il........ PRI vad iz L3n =416 —_ =) ~2hO — 6Ls -Eh5 — BG1 =861
Cocormet eil... . uiviisan.s 2T AT -T75 - a7 632 -5k5 37 928 -850 27 62 -3k
Peln zernel oll.....uv.e..u...: - 229 £ -— o3: -231 : - g1z -612 - 343 ~343
Felzm oik..... e et - 6,82 -3 0uh 1 - 7,881 -T,881 : - 1, b75  xh ks . -—- 9,662 -9,662
Mive 03l inni s vanaan s a3 55,512 goa 54,5106 : 34,550 5,131 2g,b22 L1 ko 1,078 0,662 ;b1 RER . o88 36,630
B4 63,367 99,753  -36,266 : L& 1gn 88,515 -Lh 365 : 55 715 94,363 38,6 ; 53.703 91,515 37,12
Soybean meal,, ., ....... 375 89 508 : 610 LTS SEk 810 116 i — 190 =190
Peanut mael. .., .. ... e re e : 188 28 R T k38 &0 376 115 11 Loy — 15 -15
Cottonseed meal..... “eveeraesa: 16,580 -— 1£,569 @ 18,012 - 16,912 20,216 - 20,216 + 22,954 - 22,954
dunfloderseed meal L., ... ... .. _— 18 15 — 25 25 1 — Lg ~he —_— —_ —
Repeseed meal.................: 2,030 - £,030 : 2,138 -— 2,128 : 2,070 - 2,070 1,710 - 1,710
Copre meal..uueeniannnan,n,. Vet hi -_ Yo — — -— -— — - - -— -
Felm kernel weal....... [ : : :
Linseed meel......_.... 193 _— g3 - 228 -— 228 182 —_ 182 . 137 - 137
BT veei_ 2,718 1.5%6 T60 2 €0k 1 hap 1,204 - 31.1Bg 1,528 -2k ;5,795 2,637 3,158
Zotel. i, veesi__ 21 Bod 1,669 20,232 : 23 008 1,813 21,397 ;. 2K 835 1,800 22,838 : 30 59§ 2,842 27,754
GRAND TOTAL. .. .uyeeyienaau. .. 226 104 158,286 28,175 . 107,125 342,176 35,055 . 13-,k26 146,132  -23 766 ;ihT,135 1hs 66T 468
* ’
< i s

o maa e e

Loy T el




Teble A—i-.—=South Asim: Horld trade in cilseeds and oilseed profusts by walus, 1963-66

1563 : - :
' Importsa 'l Retﬁ : = : Exports |

Gt m e e e e e e e e mm e smama=—elao 1,00 dollars

: =75 -
5 T.732 ¢ 82
g 418 3,310

2013 -LW7: 5%
16,639  -~5,068 : 10,190

15,755 1,323
21,537  -2l,337
13k 15,754

3, 987 '3:98?

201 -E6
232 27,035

LLEEE)

7,298
13,086

roaw we miomp

a1 ey r1 v

1%, I

[RRLE 1YY {1 3T

19,031
Pemnut 011 s.anvvacncrranena 23,071 18
Cottonseed 0l «cvavensivanrns -—
Smiflowerseed cil.coevivanra-n H
Rapeseed 01l aervveccciorrerns fili =]
Cocomut 0l crrnnsosrrsacerana 20,783 25,465
Palz kerpel oil ....... rraeeeea - - -k
PAalm 011 ...veuinisnannanrrana - -8,121 : 8,017 -8,017 2,064
014we 611 civrevsnusnavnsannanal - by -47 73 -T2 -7k
43,95 =1L, ¢ 39,338 9,07L 2k,335

a5g 33
g2, 7% 16,868
- -25
-- -2,659
- -20
23,136 =T,

TR TI T U TR TR Y

H
-
H
-
b
-
.
-
.

P A R L T I LIS IR T LR LA LY 2

Soybean meal ceciviansianaraan I H ]
PEBONL DEEL wvaersrsesnrasan-s i 03,151 £3,140 : £2,837 £9,6656 @ 59,103 59,103
Cottonseed MEBL «vceverarianns ¢ 5,720 5,726 : &,069 5,982 : 11,354 11,354
Sunflowersesed meel.. H 4 H
Rapeseed Be8l ceecrees 539 939 = 537 G52 814 a1
Copra meal covessrsens .1 1,392 1,392 @ 1,559 : 2,166 : 1,483 1,483

1,483 1,483 1,032 ah 1,212 1,212
265 265 : L5 ez - K 907 889 539
?2:956 Taz9£5 : OU,455 3 &;657 'I"*;BES T'h355

: 133,458 67,985 91,056 ; 50,046 : 07,588  M,506 63,082




Teble A-17.--Southeest Bsie:

uortd trade

ir pilseeds and oilseed products by welue,

1963-65

1963

196k 1965

LeT

. Juports .

RIS

: TEporis . prgge

liet

SOY eSS s s ts i i s e el
Paenuts

CotionSeed. e renmunnanra-
sunflowerseed

napeseed

PAlT Zermeis. . i.iiuiiiianaaaaat

1.900 doilars
82
6,381 :
560 :

1,172
1,888
513

Ly -
~g2

2L
41

S = =

-% .95l £,638

T = R

resrut oil. L.l
Trstonseed Bll . i ivananne s
Sunliowersead oil.cevevrieranas
REcEseed Dil.uveieiieonrnnnnaat
Coconut i, oot in i varnnne.a!
bele kermel 0fl. .o iinenn.at

7,875 - 8
-27,611 : 739

-2,508

-2 :
-5k

-30,068 :

FeEnut meal. ...l
CotZonsesd peal

Sunflocwersesd meal

Rapeseet TEEE .. .u . iiiinaa e aal
COTFE mesli, ..
Feip kernel meal. .. iiieainaaeunt
Linseed meal......ciuvuuns
Fisn meal..... e haaran

trabEaEEamaE nes

&L8
8,942
B6LT :

15

376 -

2 173

- -

10,634+ 6,537

Sand 20, 305

o fli e it raaaaes

h9,35 33,368 : 1k azh
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Tghle A-18,~-d*her st Asia and Peeific Islends: World trede in oilseeds and oilseed products by walue, 1963-66

106k : 1065 T
el . : : Hat . : : Het
trade [ ™" : : _trade : BXDOTTS .

1,0G0 doliars

Boybeans N ; 5,k N ~20,T66 1,860 : 30,739
reznuis s 5 5,212 - ~T,230 : 2,758 : ; 1.9T9
. L : -12 : : 1ok

et : -6l - - : -

cea.l 2B6,B3D : S : : 228,109 : T, 54T - 9,772
i 6,855 H 3 H 5,312 - ; 1.782 7,971 1,892 £.079
;256,862 . 20k 765 ;2 45,836 : 238,300 s50,L86  187.81)

doroean oil..... . : 273 : ~8,898 . 5,845 =4, 762 : 339 2,726 -2,387
FRfUT 0F) ., uruncnserannnnenaat 2,843 : 2,881 6,603 : il.419 -B,027 @ 4,275 10,186 -5,011
Cotzomseed 01l ... . .oeoiianaant a : g ~259 ] T -726 : 200 T80 -580
Sunflowersesi oil ' : H :
Raneseed 08l iuecuecune e aeaant : . : G -560 1,958 -1,88k - 1,02k T,512 -6,488
Coconut oit . ; : 74,136 : 86,410 83,284 : g3 3,937 87,068 : 101,ke3 6,777 4,76
Tplg kernel ofl...........ee.lt 88 -5 : - -1b1 : 218 -218 104 -— 106
FRlm 0il e nnnanss : 38,766 :  &l,38L 5L,10L 15,072 53,06k @ B3,46k 15,270 68,10k
OLive Gil.iiununnennrnennnenant -3k : 10 -15T : B 19k =86 - 5 v =LT2
Total. i riiiinnnanas 100,77 = 151,521 317,370 - 169,606 36,379 130,227 & 150,905 43,728  1hk7.176

Soybean meak. cen .. ~515 : - ~52% : — B8 -B48 - .- 1,02 -1.012

Pezgnut meal : : : :

Cotiocnseed ceal : -— : =26 : 143 =143

Sunflowerssed zeel........ :

Hepeseed meel. v viuans ' H H :

Copra real. oo oiuu i iarenaaaenl X 1k 64T ¢ 17,392 i 15,775 + 17,567 : 15,801 @ 22,311 1,419 20,892

Polm herrei meal : : :

Linseed msel : : : :

Fish Desl : 635 -k,596 : 454 ~5,745 : 498 -6,069 : The 7,500 -6.758
;18 872 9,536 1 1T7.5k6 o.kog ;18,065 8,858 : 23,053 10,074 12,973

GRASD DOBAL....e.ccoonnne.ee. i B06,900 316,664 : L1k 63T 331,500 436,232 33,810 ; 552,259 104,288 37,073




3 APPENDIX B,--WORLD PRODUCTION OF
o OILSEEDS AMD OILSEED PRODUCTS

World Production of Oilseed Products by Region
Averages for 195456, 1060-62. and 1965-67

Tahle Page E
¥ B-1 Cottonseed. . . , ., . . . L 1
' B- 2 Peanuts . ., ., . .., .. ... ... N o1
! B- 3 Soybeans. . . . . .. .., ....... .. 161
B- & Sunflowerseed . . . ., . . ., , . .. . .. . 1<)
B- 5 Rapeseed. . . . ., , .., ... ,.. ... e 1 X
B- 6 Olive O . . . ., . ., . ., .. .. ... ... c e e e . .. 16Y .
B- T e . e+ . . 165
B- 8 Palm kernels. . . . . . .., ., .., ... . soe e .. . 166
3 B- ¢ Copra. . . . . . ... N X Y4
g World Production of Oilseeds, Vegetable 0i1 (Cil Equivalent), F |
E' and Oilcgkes (Meal Equivalent). by Eegion, 1955-68 ]
B-10 United Stastes, . . , . Crt e e oo o oL L ., . 168
B-11 Canada. . . . ., , . .. .. A T TR 121 .
- B-12 EC. . . v . oL LT I £+
P B-13 Other Western Burope . . . . ., ., ., . . . I N a1 :
. B-1k dapan. ... L. L L e I 2] :
B-15 Australia and New Zealand, . . . O B N j
B-16 South Africa, Republic of., . . . . . . . . + v+ o+« .. 1Th RN
B-17 Eastern Europe. . . . . . . . . S T A TR, I £ .
B-18 USSR. . . . .. ... Lo . .. 176
B-19 Communist Asia, . . . , . . . Tt e e e e 1T
B-20 Central Amerirca ang Mexico . . . . ., . ., . . . N N o1
B-21 South America. . . , . ., ., . . . T I 0]
B-22 Fast and West Afrieca . . . . . . . . . . . =
B-23 North Afrieca and West Asia . . . L s o
: B-.24 South Asia. . . . ., ., . .. ... ... C e e e .. 18)
; B-25 Southeast Asia, . . . . . ... . .. S 1
: B-26 East Asia and Pacific Islands. , . . . . . s e e e e .. 186

Factors used in Converting Qilseeds into Nil and Meal Equivalents

B-27 Assignment of cilseed production to processing year, -
either year of harvest or ¥ear following harvest yesr. . . 187

B-28 Percentage of oilseed crops assumed crushed for oil
and meal production, by country. . ... . L, L, .., 188 "
s B-29 Conversion rates for oilseeds to oil equivalent. . ., . , , 182
B-30 Conversion rates for oilseeds to meal equivalent . , , . . 190 !
?. 158 |
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mable G-1.--Cottonseed: World production by regions, averages for 1954-56, 1960-62, 1965-67,
and annual percentage rates of change

Average : : Rates of change
: : : :  Share of : 195k-56 : 1560-62
: 1954-56 @ 1960-62 : 1965-67 : 1965-67 total: 1965-67 @ 1965-67

. 1~ - -1,000 metric tons - - - 1 Percent : Percent per year
United States : 5,189 5, bk L, obl 1G4 2.2 -5.8
Canadz .... - - - - H --
Bl iiianennasss e b 17 8 : : -T.7 -2,
United Kingdom : - : - -
130 : . : 5.G
Japan : - : -
Australia-Hew Zealand ... - . 3 1
South Africa, Republic of : 11
Total Developed Countries Leet 5,398

1
(]
o Oy

Mo

Sfwosn Mo | o

Hlow
\2

- - L] - +
Oy WA O Lot Ol wn oy [as {0

Eastern Europe ... cea 2 67
USSR, crvrnanns : 2,565
Comrmmist Asia ceear 2,847

Totael Communist Countries. .1 5,479

= w e

oo o
L

e o

17
1h
32

Central America and MeXico ...c-veveonn : 1,010

South America ... .+ 1,32h

Ezst and West Africa : k8

North Africa and West Asia P 1, 50k

South Asia .

South East Asia ..

East Asia and Pacific Isliands
Total less Developed Countries

?5 = o O
N AV

i R mg A OV O

il e = O OV

P
O

L
3] RN W)

1
~ oo s w

—
o
&
o
H
[ %]
o

WORLD TOTAL . y : 19,757

1/ More then 15 percent.
2/ Yore than 2k percent.

Sources: USDA bulletins on world oilseed production and FAQ Production Yearbooks.




Teble B-2 ~-Peanuts: World production by regions, averages for 1954-56, 1960-62, 1565-67,
and annual percentage rates of change

Average : : Rates of change
: :  Share of ¢ 1955-56 1 1960-562

, 1954-56 ; 1960-62 @ 1965-67 : 1965-67 total: 1965-67 : 1965-67

- - -1,000 metric tons - - - : Percent Percent per year

United Stztes ...... . : 629 807 1,099 : 6. 5.2 2.6
Canada .acavanavss caaae ok - - _— : -
BEC evesascanennnnne 1¢ 12 T : : -3.2
United Kingdom . - - -- : -
OB ... . . 17 13 N :  -1.8
Japan . bernen 45 137 237 ¢ :
Australia-Hew Fealand ien 1 11 18 33 :
South Airiea, Republic of ..... : 203 208 270

Total Developed CoOuntrieS..ievincessed 915 1,195 1,560

Eastern Europe PP : 4 3 3

USSE iucsnrwn . vensmas 1 -- - --

Comruni st Asiz . . .l 3,009 1,72k 2,370
Total Communist Countries...... . 1 3,013 i,727 2,373

<y
=

'_l
e
=

Central America and Mexico . : 136 167 167
South America 318 899 1,252
East and West Africa .. . 2,898 3,926 4,676
North Africa and West Asia ... - 151 289 k15
South Asia . . L1007 4 Bo6 4,893
South Fast ASLIZ cvavavracns : 266 E59 530
East Asia and Pacific Islands : 431 501 556
Total Less-Develoved Countries . 8,367 11,237 12,493 :

=
L Y

no

na
QYL Lo \D IO T —J =

-

AR A3 AN #a Fm

M| G own O

]

:
o

WORLD TOTAL ... 12,295 1k, 159 16,&26;

Sourees: USDA bulletins on world oilseed production and FAQ Production Yearbooks.
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Table B-3 .-Soybeans: World production by regions, averages for 1954-56, 1960-62, 1965-67,
and amcal percentage rates of change

Average : : Rates of change
Share of : 1G54-56 : 1960-52
1965-67 total: 1965-67 : 1965-07

. 1954-56 : 1960-62 : 1965-67

[T T ]

;= - « 1,000 meiric tons ~ - -
United StEEES svecriveacrccnsarronierse ¢+ 10,560 17,263 24,950
: b 165 228

Percent : Percent per year
T2.3 : d.1 7.6
: 4.3

LR N NN

CL IR LI T I 1

EC ... - : -- - -
United Kingdom : - - -—
C.¥W.E. cNbersbssmtrs e sseal - -
O Lh6 380 206
Australiag-New Zealand ...ccercivanannas § - - -
South Africa, Repukblic of : -= 2 2
Total Developed Cowntries....... : 17,810 25,386

[T TN TR I T

am

Esstern Eurcpe 1k ok 16
el 310 519

Communist Asia : 8,158 7,073
Total Commnist Countries..... : 8,492 7,608

sk b ks v Be uv

Central America and Mexico 12 Sh
South AMErica «sievsesrsasssarananracres 3 301 697 :
East and West ATrica .ivicinrccernrnnss 31 28
North Africa and West Asla ....cvvcuves 5 5
South A51a ..sseaeines i eninsasniasses 1 - -
South East ASIS seiveisieiressnrscersrae ¢ k1 38
East Asia and Pacific IslandsS........ee @ 627 647
Total Iess-Developed Countries......

HORI-ID TUIEAL [ I ISR AR I AU B B I R N B

gf More than 15 percent.
2/ More than 24 percent.

Sources: USDA bulletins on world oilseed production and FAD Producticn Yearbooks.




Teble B-k --Sunflowerseed: World production by regions, averages for 1954-56, 1960-62, 1965-67,
and annual percentage rates of change

: Rates of change
Share of ¢ 1954-56 : 1960-H2
1965-67 total: 1965-67 : 1965-67

Average

Regiaon

: 195456 ; 1960-62 ; 1965-6T

i= - - 1,000 meiric tons- - - Percent : Percent per year

: &

L TR TS TR TRET]

11 16 7.8

5
20 o2 : . : 7.6 2.0

4 -
Australia-New Zealand ..
South Africa, Republic of ....

Total Developed Countries

Eastern Eurcpe ..
USSR 4ivaneanss
Communist Asiz ......
Total Commumnist Countries.ccveersecss?

Central America and MexXico ceeivssvsees
South America

East and West Africa civiecevsrsn
Horth Africa and West Asia ...

South ASIa ceececrrcnsnns

South East Asiza ..i-ve..

1,254 1.5

WORID TOTAL vuvvusnvrernnnns : 4,501 6,402 8,450 130.0

=
e

LT T BT

SBources: USDA bulletins on world oilseed preduction and FAO Productien Yearbooks.




Table B-5.--Rapeseed: World production by regions, averages for 1954-36, 1960-62,
1965-67, and annual percentage rates of changes

: Average : Share of : Rates of change
Region : . : _ : R : 1965-67 : 1954-56 : 1960-62
. 1954-36 | 1960-62 | 1965-67 .~ ..y . 1965-67 : 1965-67

S

1- = = 1,000 metric tons - - -: Percent : Percent per year
United States : -- 1l: : -- --
Canada..... Cesaaas : 213 553 : t 1/ 21.0
EC . H 213 487 . : 11.6 18.0
United Kingdom : -- 10 . : --
O.W.E. ....... ceeana : 163 240 : . 3.0
Japan.... eee e e b eaat 252 100 : : . -16.0
Australia-New Zealand - - .- :
South Africa, Republic of .. -
Total Developed Countries H 851

1,391 :

Eastern Europe... . : 51% 858 :
. : 18 8 :

Communist Asia... : 540 FL I
Total Communist Countries : 1,075 1,611 :

Central America and Mexico...... : 6 :
South America...vveeer s : 36 64
East and West Africa, P 6 :
Morth Africa and West Asia 1 g :
South Asi=z : 1,621 :
South East Asia, : --
East Asia and Pacific Islands. Lal 12 :

Total Less-Developed Countries : 1.717

WORLD TOTAL.... : 4,719 :

.

L/ More than 15 percent,

gources: USDA bulletins on world cilseed production and Fa0 Production Yearbooks.




Table B-6,--Olive o0il: World production by regions, averages for 1954-56, 1960-62
1965-67, and annual percentage rates of changes

Average : Share of : Rates of chanpe
: : : 1965-67 r 1954-56 1 196G-62
1954-56 . 1960-62 , . total : 1965-67 : 1965-67

i~ - - 1,000 metric : Percent : Percent per vear

United States...ecesss . H 1 : .1
Canada..covevss : : --
EC ..eiinernn

United Kingdom........
O.M.E, .oue
Japan..cerivcianineransstanas
Austraiia-tlew Zealand,

South Africa, Republic of

Total Peveloped Countries

Eastern Europe
USSR ..

Communisgt Asia

Total Communist Countries

Central America and Mexico...

South America

East and West Africa....

Horth Africa and West Asia

South A58, ..isennrecanss

South East Asia .

East Asia and Pacific Islands......

Total Less-Developed Countries

WORLD TOTAL.,.. .. : 1,180 1,252 :  100.0

Sources: USDA bulletins on world cilseed production and Fag Produection Yearbookxs.




Table B-T.--Palm oil:

World production by regions, averages for 1954-56, 1960-62,
1965-67, and annual percentage rates of changes

Average : Share of : Rates of change

: : : . 1965-67 : 1954-56 : 1960-62
; 1954-56 . 1960-62 . 1963-67 . rotal : 1965-67 : 1965-67

United Kingdom

0.W.E.

Japan....eou0an
Australia-New Zealand.....
South Africa, Republic of

Total Developed Countries

Eastern Europe
USSR ..... .
Communist Asia

1~ = = 1,000 metric tons -~ - =t Percent : Fercent pesr year

Total Comrunist Countries.....

Central America and Mexico.
South America

Fast and West Africa

North Africa and West Asia
South Asia.

South East Asiza..

East Asia and Pacific Islands

70.8

241 341 268.7

Total Less-Leveloped Countries....: 1,243 1,190 : 100.0

WORLE TOTAL.,.. iveensnnsns

1,243 1,190 ¢ 160.0

Sources: USDH bulletins on world cilseed production and FAO Production Yearbooks.




Table B-B.--Palm kernels: World production by regions, averages for 1954-56, 1960-62,
1965-£7, and annual percentage rates of changes

Average * Share of :_ Rates of change
: : : 1265-67 1 1954-67 @ 1980-62
1934-36 . 1960-62 | 1965-67 | : 1965-67 : 1965-67

- - - 1,000 metric tons - - -: Percent : Percent per year

South Africa, Republic of
Total Develeoped Countries

Eastern Eurcpe

USSR ..

Communist Asia........ovuvens
Total Communist Countries

Central America and Mexico
South America...

. 549 :
Total Less-Developed Countries....: 1,006 988

WORLD TOTAL. .. v ureiuteneronoenanssecnast 1,006 G688 : 130.0

Sources: USDA bulletins on world cllseed Production and FAD Production Yearbooks.




Tahle B-9.__Copra: World production by regions, averages for 1954-56, 1960-62, 1965-67,
and annuzl percentage rates of change

Average : : Rates of change'
: : : :  Share of : 1954-56 : 1960-62
: 1954-56 : 1960-62 : 1965-67 : 1965-67 total: 1965-67 : 1965-67

t- - -1,000 metriec tons- - - 1 Percent : Percent per year
United : :
Canada .
B ...,
United Kingdom ....
0. W B.

Australia-New Zealand
South Africa, Republic of
Total Developed Countries

Fastern Eurcpe
USSR ....
Communist Asia
Total Communist Countries

Central fimerica and Mexico : 143 219 209
South America : g 12 18
Fast and West Africa .ecevevrennenianan @ 125 135 13
North Africa and West Asia : -- --
Seouth Asia oo .. 724 T81 808
South East Asia . : 2ho 235 230
Ezst Asia and Pacific Islands veee 1 2,626 2,848 3,315
Total Less-Developed Countries . 3,877 4,230 b,731

-
»
-
"
-
-
-
.
-
-
-
-
a
a
.
.
-
*
-
-
M
-
*

' =

 oaw

WORID TOTAL vevvnnsacrranane ceee 1 3,877 L,230 4,731 :

Sources: USDA bulletins on world ollseed production and FAQ Preduction Yearbooks,




.~=rited States: Froduction of ssascted oilseeds, plus their oil snd meal equivalent, 1955-68

. 1955 , 1956 S 1957 | 1958 | 1959 | 1960 , 1961 . 1962 , 1963 | 196k | 1965 . 1966 . 1967 .

1,000 metric tons

Actual :
“Cottonseed......:; 5,482 & 4,353 5,435 5,30 5.k23 5,569 5,617
: 651 823 T20 glo THo Ba1 917 1,000 1,081 1,083 1,122
12,157 15,792 1k,503 15,113 18,495 18,213 19,034 19,078 23,01¢ 25,279 256,564
2 —— 3 - 1 1 1 1 1 1 i
638 950 539 e 563 819 191 620  B99 594 509

011 eguivalent
basis H
Cottonseed : Tz 4351 765 a2l B1L Baz 870 87T 855 60 503 506
i : 55 kg k3 L6 plel L& 63 83 85 106 106
2,01k 2,581 2,730 2,681 2,020 3,164 3,288 3,51r 3,373 4,10k L,258
2 L — 1 1 1 i 1 1 i 1

Totel oil.....: 2,47 2,783 3,398 3,597 3,52 3,93 4,081 ' 229 4 koo h.T22 u,TIL 4,871

Megl eguivalsant
basis :
Cottonsesd : 2,175 1,781 1,872 2,312 2,275 2,276 2,485 2,534 2,517 2,bk7 1,638 1,317 1,680
: a7 54 75 69 aL 56 a7 a7 117 137 1ub 157 1h2
8,392 9,3h3 10,963 11,326 11,356 12,677 13,951 13,712 14 ,6hx 17,062 17,825 18,091 19,359
490 639 kg1 552 Lgo 335 438 308 k76 k56 478 367 390

11,124 21,817 13,401 14,259 14,197 15,3kk 16,941 16,731 17,751 20,112 20,087 19,932 21,571

Sourees: USDA bulletins on world oilseed producition and FAC Froduction Yearbooks.




Tgble B-11,--Canada: Production of selented oilseeds, plus their oil and meal eguivalent, 1955-68

Item 1955 1956 1956 1958 1959 1960 1961 1562 1963 1964 1965 1966 1967 1968

1,000 metzic tons

Actuad :
Soybean : 136 180 180
Rapesead . 1 252 25k 133
Sunfloverseed. ..: 5 13 11 8
Flaxseed : 571 36k ko7

0il equivalent
basis

Rapeseed
Sunflowersesd.. .

Total oil.....:

Meal egquivalent
basis

Repeseed. a..ou.t
SLnflowerseed. ..
Linseed

Total meal

Source: USDA bulletins.




B-12.-~EC. Production of selected oilseeds, plus their oil snd mesl equivalent, 1955 -&68

| 2955 | 1956 | 1957 | 1958 | 1950 | 1960 | 1961 | 1962 . 1963 | 1964 | 1965 | 196 | 1967 . 1968

Aetual
Cottonseed....

Peanuls.asavea. 3

Rapeseed
France.......

Sunflowerseed ..:
Olive oil ..., :
Italy..eeon.n :

Cil eguivalent
hasis

Rapeseed

Sunfloverseed....

Olive oil

Meal eguivalent
basis

Rapeseed

Sunflowerseed...:

Linsead

10 10 10
150 ah
{81 (160)
{39) (67

8 i3 9
185 17k 353
{181} (173} (352)
73 76

{127)

268
{ 196}
(58}

9
315
{313}

53

200
(131)
{58)
T
291
{291)
Lt

1,000 metric tons

) G T

12 13 12 iz
162 190 288 2h3
{(83) (107} (160) (133) { 317)
{(&8) (72) (115) (98) (99)

12 18 30 48 26 20 23 23
381 393 312 ho 306 hza 300 538
(380) (393) (310) (538) (304) {420} (320) (537)

70 1 53 81 g1 {4 T4 62

7
368 LA0 k31
{2b7) {338)
{109) (107}

571
{ 4og)
{125)

5
1

&
36

5
1

6
25

5 5 3

1 1 i
105

9 T 16

3e 33

135

1kg

152 207 gl

Cources:

USDA bulletins on world oilseed production and FAD Production Yearbooks.




Teble B-13.__ Qther Western Eurcpe: Production of selected oilseeds, plus their oil and meal equivalent, 1955-68

P agss | ags6 § 1957 D 1958 [ 1959 [ 1960 1 1961 | 1962 } 1963 [ 196k | 1965 |

Aectual : 1,000 metric tons
“Cottonseed..... : 278 g Lag 392
PeenUtSsann e e 1 13 14 15 3
BRapeseed..susu. 168 gL 167 27 152 331
Sunflowersezd ..: - 1 1 i 3
: u8s L&s 5 65 6g2 628 7oL o5 gh5 370 587 sL8
Spain...... : (309) (273} ({396) 2 8) (%Lg} { 361) {312) {638) (20?}) (324) (k37) (273)
: g g T ] 1 -

01l eguivalent
basis
Cottonseed

Rapeseed
Sun¥Flowerseed ..
Oilive oil

Total cil.....:

Meal egquivalent
basis :
Cottonseed : 8o 83
: 5 2
Rapeseed : 30 96
sunflowerseed ...: - _—
finseed ., .......! & 5

119 213 186

Sources: USDA bulletins on world oilseed production end FAD Production Yearbooks.




Tapie B-lh.~-Japem: Production of selecited cilsesds, plus their oil and meal eguivalent, 1955-68

* 1955 | 1956 1057 | 1958 | 1959 | 1960 | 1963 | 1962 | 1963 | 1964 | 1965 | 1966 | 1967 | 1068

1,000 metric tons

Asotusl
126 142 1Lz
26k oTh ohT 68
k18 387 336 168
i 3 3 _

il eguivalent
= .
-3 basis
w3 Rapeseed

Total oil

Meed eguivalent

hasis :

Repesead : 159 1k0 b7 152 136
Linsesed - : 2 2 2 2 2 2

Total meal : 161 151 ik 1kg 154 138

Spurces: USDE bulletins on world oilseed production and FAC Production Yearbooks.
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zhle B-15.-—Austrelia and Wew Zealand: Production of selected oilseeds, plus their
oil and meal equivalent, 1955-68

1957 | 1956 | 1959 | 1960 | 1961 | 1962 | 1963 | 196k | 1965 T 1966 | 1967 | 1968

1,000 metric tons

Actual :
Cottonseed L i 5
Peamuts ,........: 23 15 16

Flaxseed.... 20 10 34

2011 equivalent
basis
Cottonseed

Totel oil......

Meal eguivalent
besis
Cottonseed ..

Linseed .

Sources: USDA bulletins on world cilseed production and FAC Production ¥Yearbooks.




Table B-16.-~South Africa, Republic of: Production of selected oilseeds, plus their oil and meal equivalent, 1955-68

Ttem © 1955 | 1956 | 1957 | 1958 | 1959 | 1960 . 1961 . 1062 | 1063 | 1964 1965 @ 1966 : 1967 . 1968

1,000 metric tons

Artunal :
Cottonseed : 10 10 1l
197 250 7T

Scybeans : 2 2 3
gunfiloversead .. .: a1 112 3]

0il equivelent
basis
Cottonseed

Meal equivalent

hasis :

Cottonseed : 8 8 5 8 > 8
: 50 é 35 LT 52 kg

Sunflowerseed ...: 35 Lo k6 63 58 35

Total meal : 5 93 "103 8 118 115 93

Spurces: [SDA bul.etins on world oilseed production and FAC Production Yearbooks.
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Table B-17.--Eastern Europe: Production of selected ollseeds, plus their oil end meal equivalent, 1955468

: 1955 : 1956 : 1957 : 1953 : 1959 : 1960 : 1961 : 1962 : 1963 |

B

Actual :
Cottonseed : %y ; 43 15 3 31
PeanutS.eeenn.. veeel y 3 3 : 3 L 3 3 2 2 2 3
Rapeseef..e.vss.aat 419 310 329 o 410 554 586 Lol S0k 8ok The 1,020 1,064
Soybeans...... : 15 13 11 16 29 31 13 11 9 11 19 17 it
Sunfloverseed.....: 827 627 6L43 799 1,038 1,006 1,103 1,20k 1,232 1,263 1,480 1,529 1,562
2 (184} (223) (241) (193} (209) (221) (279) (3uh) (301) (357) (he3) (k7B) (i3s5)
215) (243) (286) (522) (481) (b50) (506) (518) (56k) (671) (720) (726)
2 2 1 - _— - -- - - - -
118 98 Té g6 102 105 107 106 13k 13 10k

L

= 0il equivalent
- .
w1 basis

Meal equivalent
basis

23 17 17 14 17 20 G 1h 11 11 il 20 20
172 184 152 230 230 308 306 225 280 k1§ k1§ 569 593
5 5 5 5 9 5 5 5 g g

5 9 5
536 hos 418 L52 518 &7l b2 615 671 687 705 825 85l
55 58 L8 38 37 47 50 52 53 52 68 66 &l

TGl Yo, BLo T30 Bo7 1,058 o6 911 1,020 1,203 1,207 1,489 1,540

Sources: USDA bulletins on worid oilsced production and FAQ Production Yearbooks.




Tabie B-18,--USSR: Production

of selected oilseeds, plus their oil and meal equivalent, 1955-68

Ttem . 1955 | 1956 | 1957 |

1958 :

1559

L 1960 |

1961 :

1562

. 1963 ., 196} | 1965 . 1966 . 1967 |

Actual
Cottonseed

Sunflower sead
FMlaxseed

0il equivalent

basis :
Cottonseed : 348
Rapeseed : H T
Soybean..........: 12
Sunfilover seed. .. : 1.957

388

8

1,008

1h
12
805

2,659
11
pl=]t
3,652
hL3

k19
b
17
91k

2,802
25
2o
L,370
438

384
8
17

2,668
19
Las
L, 411
478

Los

6

i8
1,510

50 536

3 3

31 bl
1,913 2,205

1 bol

1,208

1,354

1,558

1,930

2,45l 2 788

Total oil : 1,42k

Meal equivalent

_basisg :
Cottonseed....... : 1,072 gfg
Rapeseed : 12

ST
Suniloverseed ...: 1,595

1,103

38
1.971
320

1,072
25
5T

1,378

269

1,103
8o
2,26k
261

1,092
ik
80

1,906
230

1,152
11

85
2,198
208

1,058
L

166
2,215
2hg

1,b42 1,524
3 5

b7 208
2,372 2,63h
234 266

Linseed : . 252

3,305

3,h32

2,793

3,674

3 ;?32

L,200 h,637

Sources: USDA bulletins on world oilseed production

Production Yesarbooks.




Table B-19,Communisi Asia: Production of selected oilseeds, plus their oil and meal eguivalent, 1955-68

;1957 | 1958 | 3950 | 1960 . 1961 | 1962 |

Aetual H 1,000 metric tons

Cottonseed. . ... : 2 5 f0 k,322 L,008 3,157 2,000 2,139 2,393 2,801
Peanuts : ¢ : 372 2,2 1,800 1,578 1,533 1,501 2,201
Rameseed ...... Y 3 sko 5ko 5h0 540 G50
Soybeans. .. .... : ; 3 : ; 6,426 8,125 7T,92% 7,253 7,143
Sunflowerseed. . .: 2 : 61 21, 6L & 66

(il egquivalens
hasis :
Cottonseed : 1h2 126
: 368 288
343 170

607 569
Sunticwersesd .. 1h 7 1k

Total oil : 1,504 1,346 1,167 1,063

Heel sguivalent
basis :
Cottonsesd......: 355 b1z 503 4rh 368 ohy 250 279
: 620 L8 506 Lipp 344 312 304 353
Loz o8 533 301 301 301 301 368
2,960 2,87h 3,135 3,050 2,69% 2,600 2,533 2,320
37 Lo Lo g 40 25 3h 37

4,363 L,46k k. M13 k,726 Lk, 296 3,7hT 3,482 3,422 3,357

Sources: USDA bulletins on world oilseed production and FAQ Propduction Yearbooks,




Table B-20,_-gentyal America & Mexico: Production of selected oilseeds,
vlus their oil and zaal equivalent, 1955-6§

. 1955 ) 1956 | 1957 | 1958 . 1959 1960 | 1561 | 1962 | 1963 : 1964 . 1965 | 1966 . 1967 |

2,000 metrie tong

Aotual :
Coktonseed : 807 1,u2& 1,088 1,332 1,351
Peanutrs : 172 160 L70 154 173
: 7 5] i [ 6
13 8 14 50 100
218 219 221 200 213
23 23 29 26 27
19 21 20 2L 26
15 20 18 20 1k

Cli equivalent
basis
Cottonseed

Mesl equivalent
basis

Cobra meal
Palm kernei
Linses=qd

Sources: ysny




Table B-2l.--South America: Production of selected oilseeds,
plus their oil and meal equivelent, 1955-68

. 1955 | 1956 1957 | 1958 | 1959 . 1960 . 1961 | 1962 . 1963 | 1964 = 1965 : . 1967 . 1968

Aptual
Cottonseod

Palm kernelsg
Palm oil

Flaxseed........

011 Eguiwvalent
basis

Cottonseed
Paanut

Palm kernel
Palm ¢il

Total oil.,

1,000 metric tons

1,339 1,305 1,116 1,296 1,356 1,501 1,707
336 431 550 639 632 658 9GO
(186) ({181) (192} (2308) (357} (408) {584}

1,768 1,839
1,138 969
(6481 (604)

1,667 1,837 1,717
861 1,231 1,362 1,162 785
(470) (743} {895) (751} (450)
- -- 2 9 18 41 37 29 51 51 60 71 61 al
167 120 128 143 169 228 294 381 379 369 601 677 814 724
(107) (115) (122) (131) (152) (206) (271} (345) (323} (365) {523} {595) (716) (625}
1,229 1,229
(802) (585) (86U) ({462} (&460) (759} {782)(1,120)({1,12C)

9 13 14 17 14 18 18 18 18

6 5 8 7 8 4 8 7 10 10 9 10 10 10
82 85 g3 98 g1 106 124 144 151 164 164 169 169 169
2 2 2 2 2 2 2 A 5 6 6 6 ] 6

318 26 38 723 909 654 ghy 971 857 okl 651 65) b3z 557

1,566 1,729

409 870 746 94G 490 924 675 972  S89 568 843 915
(759) (387)
11 8

(283) (754 (825)
15 - 1% 16

— Continued.




Mable B~21,—-Scuth fmerica:

plus their oil end meal equivalent, 1955-68--Con.

Production of selscted oiiseeds,

D 1955 | 1956 . 1057 . 1958 | 1959 , 1960 ,

1961 ;

1962 ,

1963 . 196k | 1965 |

19656 ; 1967 : 1963

Meal eguivalent

hasis

Cottensesd

Rapeseed
Soyoean

Bunflower seed : 56k

Coconut

108

kg
8

Palm kernel.......! 2

Linseed

176

138
2

52
b8y
&

2
hoo

163
5
57
A1l
L

2
Lot

Lot

163 168
g 23
66 95
31T 599
L L

g 2
398 500

555
232
21
118
438
6
2
365

58l
293
16
i52
)
6

]
Ea2

oLE
28
152
328
T

6
535

218
28
152
317
6

T
k2

320
34
2k
471
3]

7
518

1,311

1,433

1,631

1,%03 1,888 1,737

2,120

1,899

1,75¢ 2,189

Sources:

USDA bulletins on world oilsesd production and FAQ Production Yezrboolks.
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B-22,--East & West Africa: Production of selected oilseeds,
plus their oil and meal egquivalent, 1955-58

. 1955 | 1956 . 1957 ; 1958 , 1959 , 1960 , 1961 ; 1962 . 1963 . 1964 . 1965 . 1966 . 1967 . 1968

1,000 metric tomns

Actusl :
Cottonseed : 544 572 550 674 692 712 541 662 800 810 geo 1,032 951 888
Peanuts i 3,050 3,058 3,741 3,247 3,041 3,660 3,864 4,253 4,213 4,154 4,863 4,793 4,372 4,299
:{1,021)  (771)(1,288)(1.025) (898)(1,152)(1,248)(1,515)(1,393)(1,2523(1,687)¢1,755) (1,252) (1,542}
Senegal i (608)  (752) (896) (803) (83C) (9G7) (993) (894) (€553)(1,021)(1,170) (870)(1,005) (%00)
Rapeseed : 20 20 19 19 20 5 5 5 5 5 5 6 6 6
Soybeans : 25 30 28 16 17 27 27 39 24 33 33 29 21 33
Sunflowerseed ..: 27 23 36 26 20 23 42 39 39 43 4l LB 50 52
Copra 1 126 126 128 142 129 122 144 138 144 143 137 146 147 148
Palm kernels ..,: 774 871 801 871 852 831 819 742 457 796 805 770 582 599
(420) (469) (414} {463) (437) (430) (437) (272) (405) (408) (&62) (422} (260) (250)
Congo {K) ;o (1200 {140) (145) (144} (162) (148} (1368} (130) (97 (110}  (75) (80)  (S5) {105)
Palm oil : 976 1,014 996 974 1,003 1,015 1,004 979 947 952 911 863 756 845
Nigeria : (584)  (570) (538) (534 {542) ({552) (541) (509) (510} (515} (530) {508) (325) (375)
Congo {K} ;o (197)  (221) (232} (225) (245) (232) (227) (226) (196) (165) (125) (130} (155) {175)
Flaxseed : 50 Lg 47 50 53 56 bs bs 5k 54 59 60 60

0il equivalent :

basis

Cortonseed

Rapeseed

Soybean
Sunflowerseed ..:
Coconut

Palm kernel

Falm oil

-= Continued.




USDA/ FAER-T1

WORLD SUPPLY AKWD DEMAND. PRQSPECTS FOR OILSEEDS AND CILSEED PRODUCTS IK 1980 WITH
EMFPHASIS ON TRADE BY THE LESS DEVELOFED COUNTRIES. (Foreign Agricultural Economlc
Reporu}. /. Lyle £, Moe {and others). Washington, DC: Eeqnomic Research Service, Mar.
1971, L
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Table B-22.--East & West Africa: Production of selected pilseeds,
plus their oil and meal equivalent, 1855-£8--Con.-

D 1956 ;1957 | 1958 1950 | 1960 | 1961 | 1062 | 1963 |

Meal eguivalent
basis

253 261 267 203 248 300
The TLh 510 T90 T39 Bag 938 1,033 1,025 1,010 1,182 1,164 1,082
11 11 il il b h b I I L L L L
g g 9 5 i g g 1k & g g G )
23 20 35 23 1T 20 25 23 23 25 25 o7 28
Lo L1 43 41 39 L& Ly k& L& bl L7 L7 L7
hog 391 kaog kag ko6 koo 362 365 388 393 375 284 293
28 28 27 26 28 29 3L 25 25 30 31 32 32

Total meal......; 1,316 1,kB4% 1,k58 1,668 1,565 1,ho9 1,66k 1,606 1,758 1,820 1,821 2,007 1,956 1,811

Sources: USDA bulletins on world oilseed production and FAD Production Yearbooks.




B-23,--Worth Africa & West Asia: Produckion of selected oilseeds,
Dlus their oil and meal equivalent, 1955-68

: 1956 j 1957 : 1958 : 1959 ; 1960 j 1961 ; 1962 ; 1963 ; 196k ; 19€5 : 1966 : 1967 ; 1968

1,000 metric tons

Actual
1,608 1,531 1,832 1,918 1,991 2,050 2,223 2,163 2,h711 2,652 2,L89 2,L57 2,568
227 219 212 193 234 267 269 331 398 380 23 Lot s 395
(53} (146 11e29) {105) (1ka) {1863y (177 {2291 (289 {283} (305) {314) (2993 (299)
2 2 I 2 3 Y 5 4 5 T 8 T B B

4 5 h y 5 ) N L 6 5 5 5 5 g
140 104 59 o9 131 128 T9 63 98 7T 17k 208 233 215
(138) (1c2) (95) ( 95} (12T} (123) ({ 75) ( 60) ( 873 (165) (1603 (200) (230) (2104
114 217 161 311 173 275 227 164 k2 302 198 202 230 269
{27y (35) (50) (331) ( 45) (125) ( 3b) ( 46) { 8) ( 95} ¢ 23) { 20) { 22} ( s1)
{ 78y (1) (90) ( Bh) (91} (66} { 79) ( 98) (50) (65) (100) ( 523 (110) ( 60)

bt kg hs 65 Th 65 47 53 bt 52 55 L7 39 L1

011 egquivalent
basis

153 285 296 31k
2z - : (X 8o T 86 &8s
1 2 o 3 z 3
1 1 1 1 1 1
39 ! : 20 21 56 55 a6
' 16k 2o 302 108 202

Totel oil : : 539 632 753 679 673

Heal equivelenst
basis :

Cottonseed : 690 TLS 26 768 873 937 876 B6s
Peanut : 26 31 L7 56 65 96 92 103 103 g8
Rapeseed : 2 2 2 2 2 h 2 I 5 L 5 5

: 5 5 > 5 > 5 5 5 5 5 5 5
Sunflowerseed ....: 80 91 a6 66 84 82 Ly 55 g9 97 117 131

: 29 26 26 36 40 36 26 29 31 26 21

Total meal : 703 T2 o4 g8 a7 9GT 859 ks 954% 1,103 1,177 1,132 1,195

Sources: USDA bulletins on world oilseed production and FAO Production Yearbooks.




Toble B-2h,—_Souch Asia: Production of selected oilsesds, plus their oil and meal equivalent, 1955-68

Item . 1955 i 1956 ; 1957 ; 1958 : 1959 j 960 i 1961 ; 1962 : 1963 i 1964 ; 1965 i 1966 ; 1967 ; 1568

1,000 metric tons

Actual :

Cottonsesd : 2,6k6 2,812 2,914 2,7k2 2,361 3,041 2,811 3,333 3,629 3,032 2,010 2,960 3,307 3,183
Peanuts,..........: 3,814 4,319 L6864 5,058 k,576 4,827 5,010 L,850 5,238 5,913 4,256 4,hB1 5,542 5,122
{3,806 }(4,307){(%,656 {5,040 (1 ,561) (h,812) {4,994 ) (4,821)(5,215} {5,888} (4,230} (4, h11)(5,829)(5,000)

: 1,363 1,190 1,363 1,23h 1,ke2 1,386 1,660 1,656 1,662 1,216 1,772 1,555 1,535 1,878

:{1,037)( 800}(1,0h3} 933}(1,0L3)(1,0630{1,3b7){1,346)(1,295)( 915)(1,%66)(1,276}{1,228)(1,482)

727 783 653 693 T2 70 8p2 831 785 - 876 821 804  Tok 912

(L88) (su1) ({(has) (451) (u84) (bLsSB) (SMM) (sT1) (524} {610) (545} {502} {L92) (&10)

391 L1g 38g 256 ) LA hal s kg 3ok 516 348 272 k11

01l eaonivalent
basis

159 162 151 138 169 189 210 179 17h

: a7 980 1,062 a6l 1,00k 1,018 1,100 1,22 Boh

Rapeseed : 307 277 320 311 3Th 3Tk 27h 399 350
Coconut : Las 430 hs1 Lho Lot LB7 543 51.3 198

Total oile......: i,778 1.8k 1,984 1,850 2,054 2,068 2,127 2,333 1,914

Meal equivalent
basis

ko 48 byo L1 448 b1p 502 L78 561 623 517 528

1 1,056 961 1,088 21,176 1,27k 1,153 1,217 1,862 1,222 1,320 1,073 1,129
Rapesesd..........: B8L 772 284 795 goz g6 1,077 1,07h 1,077 TH9 1,008 996
Coconut i 2TL 294 246 261 27l 267 301 312 295 329 302 208

: 2,686 2,475 2,600 2,716 2,918 2,726 3,097 3,126 3,155 3,061 2,500 2,951

Sources: USDA bulletins on world oilseed production and FA0 production yearbooks.




Table B-25,--Southeast &sla: Production of selected pilseeds, plus their oil and mesl equivalent, 1955-68

Tiem S 2955 |, 1956 . 1957 S 1958 © 1959 | 1960 L1961 | 1962 | 1963 | 196h | 1965 1966 © 1967 © 1968

1,000 metric_Tons

Aectuel :
Cotbonseed : 59 50 Tl 73 TT Th &l B3 T3 90 g0
: 318 36 373 436 yo7 552 5l 585 L8g 515 b7t 553 559 B3k
29 32 b1 3k 3h ] 38 5 Lg L3 238 35 3L ha
b e 2a7 264 236 123 235 22y 2 okg 235 ook 232 258 233
{224) {239} {238) (=209) (16L) (189) (191) (193} (=08} ({200) (187) {200} {225) {199)

0il equivalent
hasis
fottonseed

Meal equivalent
hasis :
Cottonseed : 20 20 17 22 22 25 22
: 36 36 L5 50 &Y &L 0
G g ) 9 g g 1h
118 121 109 108 105 111 113

183 186 180 168 189 200 209 219

Sources: USDA pulietins on world oilseed production end FAO Production ¥Yearbooks.




Table B-26,--Fast Asia and Pacifie Islands:

plus their oil and meal equivalent, 1955-68

Production of selected oilseedas,

} 1955 | 1956 | 1957 | 1958 . 1950 . 1960 . 1961 . 1962

| 1963

| 196k |

1965 |

1966 | 1967 ;

Cottonsead
Peanuts

Philippines.....

Palm kernels

Palm 0iliievienn

011 equivelent
basis
Cottonseed

a

Rapeseed
Boybean
Coconut
Palm kernel

Falm oil...ouas

Total ¢il

Meal equiwvalent
basis

el 223 222

Soybean
Covonut

Palm kernel....

Total meszl

17 22 18

431 LE5 68 502 507 502 hos

1 1 by 2 L 8 10

5k3 531 619 £21 630 650 601
2,63 2,868 2,779 2,618 2,723 2,792 3,030

57 56 55 5h 53 5T 59 61
233 2
(g2} (95}
(141)  (1h6)

21g 2hg
(59)

{160}

219
(71}
{148)

210
(73}
{137)

(57}
(165)

(57)
{166}

2

23
L

30
1,879
27

223 245

{108}
(1L1}

h55
13
566
» 33T

63
27h

{126}
{1L8)}

el
23

L

28
2,069
28
27k

529

27
Bl
3,172

Gl
283

f1e2)
{161}

2
21

8

28
1,967
29
283

565 5TT 525
23 8 5
600 581 761
3,186 3,515 3,2L4

(2
3,1hz

.1{1,103){(2,1%0){1, 319)(1 ,2533 (1 072){1 o75¥{1,057)(1, 385){1 LBQ)(l 5243 (1,4713(1, 686()1 ,4313{1,382)

67 I Bk a7
337
{186}
{151}

313
{148)
{165)

372
(216}
(156)

435
{265)
{170}

2,211

2,0k

2 1338

12 12 ) & &

23 2L 26 29 28

- - 2 2 5 (i
66 Th 95 i23 133 142
1,007 1,096 1,063 1,01 1,067 1,159
30 30 29 31 33 33

6

28

T

133
1,276
3h

1,138 1,238 1,221 1,178 1,231 1,273 1,375

1,484

Sources:

U3DA bulletins on world oilseed production and FAD

Production Yearbooks.
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Table B-27.--Assignment of oilseed production to processing year, :
either year of harvest or year following harvest year i

: 0il snd menl produetion assimed to--
Commodity H Country 3 Year of Year follow—
: : harvest H ing harvest

} Copra

Eottonseed

Flaxszeed

£11 countries

A1) countries

India

X

Pekistan
New Zenland H
Others 3 X

» b

Pelm kemels A1) countries
Peanuts 1 hrgentinae :
: ¢ Bolivia H
i : Brazil ;
Columbia H X i
Ecuador !
Paraguay
Peru
Surinam : X
Uruguny
Venazuela : X
Indonesie
South Africa
Bhodesia
Zombia
Malapasy
Teanzania
Congo {Bruezzavilias)
Congo {Kinshasa)
Angola
Malawi
Gabon
Mozambigue
Swaziland
Liberia
Australia :
Others : X

B B

B

BB B bd B D b b b B Dg b M4

Repeseesd 1 Canedsa
Mainland China
Gthers

¢ 54 34

Soybeans i Argenting H

Brazil H X
Colombia : X
Paraguay :
Peru
Burinem H X
Congo (Kinshasa}
Rhodeslia

o + Tanzenia
Uganda
Fhailand :
Others : X

i

Ea T

FragTa

Sunflowerseed : Argentina
. Brazil
Chile
Urugusy
South Africa
Australia :
Qthers B w

P b opg b o g

Source: Fats and Oils Division. Fereign Agriculturel Serwvice, U. S. Department of Agriculture
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Table B~28.~-Percentage of oilaeed crops assumed crushed

for oil and meal production, by country

Type of Seed

e

an

Country

Percentage of the crop
at present assumed to
be erushed for oil

Copra

Cottongeed

Flaxseed

Palm kernels

Peanuts (in shell)

Rapeseed

Soybeans

Sunflowarseed

HE eE RE 4R me BE RR e BE 84 44 e4 ma #4484 NA 4k S8 4E =B W EL ay me v 4% wr wm

ar mm

R L I T L T LT T

All countries

India

Pakistan

China (Mainland)
U,A.R.

Brazil
Argentina
Europe

Uganda

United States
U.5.5.R.

All other countries

Europe

Mexico

United States

All other countries

All countries

Argentina

Brazil

China (Mainland)
Former French West Africa
Gambia

Indonesia

Indis

Nigeria

South Africa, Rep. of
United States

All other countries

All countriles

Canada

China (Mainland)
Indonesla

Japan

Korea

United States

All other countries

All countries

ER BT BB RE Es BE RE ¥R 48 SF 44 4s mm SN m

L13

HA s AN B4 AR ek e Em

LI TR SRR )

B8 ER BE k4 RF k& mN ma mE %a mm Em Ry a4 wm

1/ 100

15
60
25
80
65
30
90
80
95
a5
75

85
92
93
90

1/ 100

80
80
50
75
90
20
75

-
&

75
28
15

g0

92
45
nil
35
nil
94
50

90

1/ Applied to commercial production.

Source: Fats and (ils Division, Foreign Agricultural Service, U.S. Department of

Agriculture.
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Table B-29.--Conversion ratea for oilseeds to oil equivalent

! Unshelled ° Shelled ° * palm ' Soy~ ° * Cotton-’ ! sunflower
. - Rapeseed

Region L/ peanuts ° peanuta ¢ ! kernela ° beana & Flaxseed® geed

United States : 17

Canada : 31 17 17
EC : 31 i7 ] 20
EFTA : 31 15 17
o.W,E. ' 30 15 15
Japan : 3t 14 17
Australia and New Zealand : 29 15 19
South africa, Republic of 29 15 19

Eastern Europe : 31 15 7
USSR : il 15 17
Communiet Asia : 3l 15 16

Mexlco and Central america 28 ) 17 20
South America : 28 i? 20
Weat Africa : 27 15 18
East Africa : 7 ] 15 18
North Africa : 27 15 18
West Asla : zZB8 15 15
South Asgia H 28 i5 15
South East Asia H 28 13 15
Other East Asia H 28 45 i3 15
Far East Asia and Oceanic : 31 45 17 15

1/ 0il equivalents were computed on the basis of these vegions, The totals were then regrouped into the regions
used in this atudy,

2/ 25 percent from 1955 through 1962; 35 percent from 1963 on.

3/ Percentage rates were: 32.9 in 1955 & 1956, 33.6 in 1957, 34.7 in 1958, 35.8 in 1959, 36.7 in 1960, 38.3 in 1961,
18,4 in 1962, 39.5 in 1962, 40.2 in 1964, 41.1 in 1965, 42,4 in 1966, 43.4 in 1967, 4.2 in 1968.

Source: Forelgn Agricultural Service, USDA, Washingtom, hG., and "Technical Converaion Factors for Agriculzural
Commodiries,” #AD, Rome, 1960.




Table B-30.--Conversion rates for oilseeds to meal equivalent

+

‘ Unshelled ° Shelled * ralm ' Soy- ° " Cottop- : Sunflower
Region 1/ ! peanuts * peanuts ! kernels ° beans ' Flaxseed:! gged 3‘93“°d :

United Statea : 39.5 53,0 80.5 . 2/
Canada : 39.5 53,0 80,5 . 45.5 f
EC : 39,5 49.0 80.5 . 42,5 2/
EFT4 H 59.5 . 51.0 az.5 . 45.5 . f
0.W_E. : 40.5 51.0 82.5 . 45 .5 . f
Japan : 40.5 51.0 82.5 . 47.5 2/
Auvustralia and Wew Zealand : 41.5 53.0 82.5 . 43.5 f
South africa, Republic of 41.5 53.0 82.5 43.5 2/
Eastern Eurcpa : 39.5 45.5

7.5.5.R. : 33.5 . . 45,5

Communist Asia : 33.5 - . . 46,3

Mexico and Central axerica : 42,5 . 53.0 80,5 65.0 42.5 2.0 2
South America : 42.5 53.0 80.5 65.0 42.5 62.0 2
Weat Africa : 43.5 53.0 82.3 65.0 44,5 62.0 2
Easat Africa : 43,5 532 §2.5 65.0 4, 5 62,0 2
Rorth africa : 43.5 53.0 82.5 65.0 46,5 62.0 2
West agia H 42.5 53.0 82.5 £5.0 47.5 62.0 2
South asia : 42.5 53,0 82.5 59.C 47,5 62,0 2
South East Asia : 42.5 53,0 84.5 65.0 47.5 62,0 2/
Other East asla 2/ 1 42,5 ' 53.0 84.5 65.0 47.5 62.0 2/
Far Eest Asis and Oceania 39.5 . . 53.0 8G.5 65.0 47.5 62.0 2/

3/
3/
z/
2/
/
/
/
/
/
/

1/ Meal equivalents were computed on the basis of these regions. The totals were then regrouped into the regions
used in this study.

2/ 72 percent frowm 1955 through 1967, 62 percent from 1963 on,

3! Percentage rates were: 64,1 in 1955 and 1856, 63.4 in 1957, 62.3 in 1958, 61:2 in 1959, 60.3 in 1960,
58.7 in 1961, 58.6 in 1962, 57.5 im 1963, 56.8 in 1964, 55,9 1in 1965 54.6 1in 1966, 53.7 in 196? and 44.2 in 1968.

Source: Table B-2%. The meal yleld percentages here and the oil vieid percentages in teble B-29 do not add to
100 because & waste factor is imcluded,
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APPENDIX C.--DESCRIPTION AND USES
OF OILSEEDS AND OILSEED PRODUCES

Qilseeds 1/

Soybeans

Hundreds of verieties of soybeans are known. In general, the cultivated soybeans
are erect plants, growing in some cases to a height of over 3 feet. The hairy pods
are borne in clusters of 3 to 5§ and range from 1.5 to 3.5 incnes long. The plant, &
summer legume, has about the same climate and soil requirements as corn, but the time
required to mature can vary from about TS5 to 200 dmys, depending on the variety.

Peanuts

The peanut plant, an asnnnal legume, yields kernels enclesed in a fibrous pod
that develops from a peduncle thrust into the ground, The peanut kernel generally
sccounts for asround TO percent of the cowbined weighi of the kernel and the pod (or
shell). The peanut iz & many-branched plant somevhat resembling clover in its fol-
iage, but with quedri-foliate leaves. After the smell single blossoms have bloomed,
the flower stems bend down and force the little pods inte the soll, where they devel-
op ard mature. Peanuts are variously known as arachis nuts, earth nuts, groundnuts,
and by other names in different localities, The plants thrive best in light sendy
soils well provided with plant foods in regions where the rainfall during the grow-
ing season does not exceed 26 inches,

Colbonseed

Cottonseed is a byproduct of the cotton plant. The oil and protein content of
cottonseed vary depending on the variety of cotton and soils, locality, and seasonal
and climstic conditions. The hulls vary from sbout U0 to 55 percent of the seed, and
the kernels or meats vary from 4k to 61 percent. The hulls contain 0.3 to 1 percent
oil and the kernel 28 to 4O percent. As a rule, seed from a long-staple cotton has
the higher oil content.

Sunflowerseed

Sunflowers grow best in a werm summer climate and rich deep soils  Sunflovwer
varieties can be divided into the tall or giant types that reach & height of about
8 to 1h feet; adwarf types that reach 4 o 7 feet: and intermediate types. The tall
varieties sre the main ones grown in the United States, where the seed is grown
principslly for birdseed. As an oilseed crop, the dwarf varieties are preferable
since their ghorter and more uniform height makes mechanical harvesting more practi-
cal.

In recent years, Russia has developed new dwarf varieties that are vestly im-~
proved with respect to length of the vegetative cycle, homogeneity of the crop, and
resistance to disease. The oil content hes glso been increased considerably. Approx-
imately 80 percent of the world's sunflowerseed oll is now from the improved varielies.

1/ This section draws hesvily from {l;).
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Rapeseed

Rape is very closely related 1o field mustard and to the rutsbaga. It reseumbles
the latter in many ways except that the tap root of rape does not thicken into a tuber.
Plants grow 2 or 3 feet high and have thick, succulent lemves and stems. Varieties
that are planted early and produce seeds in the same year sre known as summer rape,
while those that live in the winter and mature their seeds in the second year are
known as winter repe. Rape production is confined slmost wholly to the temperate and
warm temperate zones.

Coconut

Coconut palm cultivation is restricted to s relatively narrow belt within the
tropies. The trees grow best in areas with high temperatures, high rainfall, and
alluvial scils. These conditions are found mainly on coastal regions or islands.

The tree usually grows 50 4o sbout 100 feet high., The trunk terminates in a
crown of zbout 20 pinnately compounded leaves 12 to 15 feet long. The {lowers are
borne in spadices thet appear in the axils of the leaves. The trees hegin to bear
nuts in the sixth or seventh year and they bear in quentity when 10 or 12 years old.
The nuts teke 9 to 12 months to ripen and mey be harvested several times s year.

Mature trees on well-managed plantations may yield sbout 60 nuts, Plantations con-
tain some 50 to 80 trees an acre. Most coconuts are produced in small groves, however,
where the number of nuts per tree is well below 60. One coconut yields approximately
2 pounds of copra.

Copra is the dried kernal or "mest” of the coconut from which the coconut oil is
expresssed. PFresh coconut centains 30 to 40 percent oil, while copra usually contains
60 to 65 percent.

0il Palm

The oil palm is a perennial that yields several "palm bunches" in the crown of
the tree., BEach bunch may contain 200 to 2,000 individual fruits, Each individual
Ypalm fruit” is epproximately 2.0 inches in length and about .75 inch in diameter.
The fruit contains three main parts: (1} the outer fleshy pulp, or pericarp, which
contains the palm oil; (2} a hard-shelled mt called the palm nut, which is enclosed
by the pericarp; (3) inside the nut is the palm kernel which yields paim kernel oil
and cake. The fibrous residue remaining after the palm oil has been expressed from
the pericarp is of 1little value and is sometimes used as fuel, as are the shells
from the pelm nuts. Palm oil is high in palmitic acid, while palm kernel oil is
high in lauric aecid.

After they are ripe, palm fruits cannot be mllowed to hang long on the tree, butl
must be harvested within 6 to O days to prevent the formation of free fatty acids
which mske the palm oil inedible. The fruits ripen in about 6 months; two crops
& year are cbtained. While some fruit is hervested every menth, two peaks of produc-
ticn uvsually occur.

The kernel and the shell are a large part of the whole fruit. To inerease the
o0il palm yield, new varieties of o0il palms with a smaller shell are being developed.
The palm oil and palm kernel oil yields of the various varieties of o¢il palm vary
considerably.
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The best soils for il palms are well-drained loams or light clays lodated in
flat coastal lands or inland alluvial plains up to 1,000 feet in altitude, Reinfsall
of 100 inches or more, well distributed throughout the year, and a climate free from
prolonged cold spells are desirable.

Qlives

Despite the ability of olive trees to grow in the poorest types of soil, they
flourish only in areas with s Mediterranean-type elimate. This climate can be sum-
marized as & long intensely hot summer; a relabively mild and rainy winter; and =&
short intermediate fall and spring. Olive trees require a minimum smount of rainfall
in comparison with other crops in the Mediterranean region. A prolonged hot summer is
necessary for the fruliting and the maturity of the olive erop.

It tekes & or more years for an olive tree to mature into production. The pro-
fitable fruit-bearing pericd cen he put at & minimum of 50 years in dry zones and
much longer in areas of more favorable conditions. Many varieties of olive trees
have been developed over the cenburies. Olive production often follows & 2-yesar
cyecle, with a good crop being followed by a medium or poor Crop.

(lives gathered for oil preduction are highly perishable and must be processed
shortly after harvest to ensure good quality and yield. Most other oilseads, of
course, can be stored. The major component of olive olil production is labor. The
general availability of cheap lgbor is s major reasson why the olive oil industry has
continued to flourish in the less developed parts of the Mediterranean region.

During 1960-65, some 96 rercent of the totzl olives produced were utilized in
0il processing; the remainder were eaten directly (2, p. 10). Olive kernels contain
oil similar to that found iwn: the pulp; therefore, in processing, the kernels are
generally not separated from the rest of the fruit.

Plax

Flax grown to produce fiber for meking linen end flsx grown for its oilseed
belong to the same species, but arve of different varieties, and generally speaking,
the two products are not cobtained from the same erop. The verieties of flax grown
for fiber have long stems with relatively few branches, while the varieties growm for
oilseed have shorter stems and more branches and produce a grester guantity of seed.

Flax is an annual crop which is grown in meny parts of the world, principelly

in temperate regions. It is grown primarily as a rainfed, cold-season crop and
thrives best in heavy soils with high moisture-retalning capacity.

Vegetable 0ils 2/

A frequent subclassification of fats and oils (not only vegetable oils) is "harad”
and "soft" oils. In temperste climates, the soft oils are liquid and the hard ocils
are not. In general, a hard oil has relatively more saturated than unsaturated fatty
acids, while just the opposite is truve of a soft o0il. Crudely speaking, fatiy acids
are called unsaturated if they can absorb more hydrogen atoms; they are called satu-
rated iT they are resistent to more bhydrogen atoms.

2/ This section draws heavily from (k1).
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A breakdown of the vegetable oils in this study into the "hard” and “"soft" classi-
fication follows:

Hard Qils Seft Qils

Coconut 0live

Palm kernel Rapesaed

Palm Peanut
Cottonseed
Sunflowerseed
Soybean

Generally speaking, there is a direct relationship between the fatty acid compo-
sition of the oil and important qualities such as melting point, texture, and plasti-
city. The hard oils, because of their relatively large amount of saturated fatty
acids, have a higher melting point than do the soft oils. Plasticity, the ability to
retain a shape attained by pressure deformation, is enhanced when there is a broad and
balanced representation of the several fatty acids.

Processing of Vegetable 0il

The following material discusses (1) the manner in which oil is taken from seeds
{or kernels); {2) the oils that require further processing; and (3) the processing
steps, (The hydrogenation process oceurs after the initial processing and is discussed
later).

Crude vegetable oils are cobtained from seeds by pressing (expelling) or by chem-
ical extraction., The chemically-extracted oils have to be processed further before
they may be used; however, the pressed oils may or may not be used without further
processing.

Five of the processing steps in the refinement of crude oil are: (1) saponifica-~
tion, (2} bleaching, (3) deodorizing, (%) degumming, and {5) winterizing. Not all of
the vegetable oils have to go through these five steps. The chemically extracted oils
must go through the saponification process, but the expelled oil may or may not be
saponified.

Saponification involves the use of alkali neutralizers such as sodium hydroxide
to isolate and remove certain impurities in the crude oil. During the process, the
undesirable fatty acids (free fatty acids) are elimineted; but unfortunately, some
olls also lose varying amounts of pure oil at the same time. For example, palm kernel
il has a higher loss than does coconut oil, and this increases the price differential
of palm kernel oil relative to that of coconut oil.

Bieaching involves mixing the 0il with a substance that has a high color-abscorb-
tion power (such as diatomscecus earth, carbon black earth, or active earth} and then
'straining the mixture, leaving the color behind with the gbsorbing agent.

In addition to getting rid of undesirdble color, odors and gum-like substances
may be eliminated an@ oil may be winterized. Winterizing is necessary for cotbonseed
0il and the degumming is necessary for soybean oil.

In the winterizing step, the temperature is decreased to 35° F. and those parts
of the oil that wovld solidify are precipitated out. This step for cottonseed oil and
the degumming step for soybean oil increase the price differential of the oils rela-
tive to other vegetabla oils. However, with the exception of these price differentials,
vegetable oils generally have the same processing costs,

15k




Hydrogenation of Vegetable Oils
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The fact that hard oils have a relatively higher level of saturated fatty acids
than do soft oils does not mean thet these levels have to remain unchanged. Since
hydrogen is a colorless, tasteless, odorless, and very light gas and hydrogenation
is the process of exposing %o or treating with hydrogen, the level of saturated fatty
acids may be sdjusted upward by the process of hydrogenation. If a selactive process
is used, all acids are affected at about the same time. Selective hydrogenation is
generally used, as it gives the erd product & higher resistance to oxidetion and,
therefore, less likelihood of becoming rancid.

Uses of Vegetable Oils

Vegetable o0il uses may be broadly classified as edible and inedible. Edible uses
include vegebeble oils being used in (1) margarine, {2) salad oil, (3) coocking oil,
{4} shortening, (5) confections, and (6) filling for baked goods. Inedible uses of
vegetable oils include use in {1} soaps (as a lathering agent), (2} paints (as a dry-
ing agent), (3) lubricants, (4) cosmetics, (5) pharmaceutical preparations, {(6) textile
lubricants, {7} printing inks, (8) linoleums, and {9) varnishes.

Soybesan oil.--Considerable quantities of soybean oil are used in salad oils and
cooking fats. Blends of soybean oil with olive 0il are used extensively. However,
the use of the soybean oil for these purposes is limited to some extent by its tendency
to develop & bad flavor or odor when stored in contact with air, or when heated to the
temperatures used in deep fat frying. This problem is called "reversion.”

Reversion is due mainly to the fact that the soybean oil contains linolenic acid.
Hydrogenation, which saturates the linelenic fatty acids, greatly reduces the oxidiza-
tion protlem. Thus, the major use of soybean 0il is in the manufacture of margarine
fats and household shortenings., Even in these products, however, the percentage of
soybean oil has to be limited since the oil continues o revert faster than do the
other cils.

Peanut oil.--Peanut oil is well suited for use either unhydrogenated or hydro-
genated. The unhydrogenated oil is valued as a salad and cocking oil because it re-
mains liquid at refrigerator temperatures, is highly stable and nonfoaming at high
temperetures, and is easily deodorized to be tasteless. As a salad oil, however, it
has a greater tendency to cloud when held at low temperatures than do most other oils
used as salad oils. Peanut oil is widely used in the manufacture of vegetable margar-
ines; it is also used to some extent for cooking sardines prior to canning in olive
oil. Inedible grades of the oil are used chiefly in socap.

Cottonseed oil.--Cottonseed oil makes an excellent salad oil provided a portion
of the solid glycerides is removed by the winterizing process. The oil is easily
deodorized to a bland flavor and keeps relatively well. It is well suited to shorten-
ing and margarine manufacture.

Sunflowerseed 0il.-—Sunflowerseed oil is well suited for use as a salad and cook-
ing oil, and when hydrogenated, for use in margarine fats and shortening. Good grades
of the oil may be refined with a low loss. The linolenic acid found in soybean oil is
lecking in sunflowerseed ¢il, which is to the advantage of sunflowerseed oil when used
as a food. The oil is also a good material for the menufacture of oil-modified alkyoc
resins and similar products.
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Rapeseed oil.--Until recently, rapeseed oil was &t a competitive disadvantage on
world markets as en edible oil because of its high erucic acid content, which gives
an unpleasaent Laste and odor, especiaily when heated. Recent technological improve-
ments in rapeseed processing techniques have largely overcome this problem. Tts uses
for all edible oil purpeses is exptcted to inecrease in the fufure.

Coconut oil.—-Coconut oil, as palm kernel oil, differs sharply in physical char-
acteristics end chemical composition from most other oiis. The most noticeable physi-
cal characteristic is that the oil changes ebruptly from a hard and brittle solid ta
a clear oil within a temperature range of a few degrees. Aboul 90 percent of the fatty
acids in the oil ere saturated and nearly half of these consist of lawric acid.

Coconut oil is well suited to margerine formulations where a butter-like consist-
ency is desired. Because the o0il has a low degree of unsaturation, it is resistant ‘o
rancidity caused by oxidation and therefore can be used in confections end other prod-
ucts which may stand for some time before consumption. The oil is not well suited for
shortening end cooking fat manuTacture because of its narrow plastic range.

Coconut ©il is used extensively in soap manufacture (its lauric oil content yields
excellent lathering characberistics} and in the chemical industries, primarily for
synthetic detergents. Most industrial uses of coconut oil have become vulnerahle to
replacement by synthetic raw materials.

Palm oil.-— Falm oil is widely used in margarine, shortening, and cocoking fat
beeause of its soft terxiure, long plastic range, high melting point, and stability.
The refined ¢il is resistant to oxidation because of its moderate degree of unsatura-
tion. It has a good flavor and keeps well. The large portion of palmitic aeid in
palm oil also makes it well suited for soap meking.

Palm kernel oil.—-Palm kernel oil has essentially the same characteristiecs and
properties as coconut oil does, as well as most of the same drawbacks and edvantages.
Consequently, palm kernel oil is used more or less interchangeably with coconut oil.
Refining losses, however, are higher with palm kernel cil. Palm kernel oil refining
costs have been approximately 1 ceat higher a2 pound than such costs for coconut oil,
resulting in a market d4ifferential of that amount between the two oils.

Olive gil.-—-0live oil is seldom hydrogenat=d to plastic shortening consistency
since cookery methods in the Mediterranean countries, where olive cil is primarily
consumed, were developed on the basis of using the oil in liquid form. Good grades
of virgin olive oil have a pleasing delicate flavor, which is probsbly the reason for
its high price relative to that of other oils., Olive oil is also used for a variety
of other purposes, including the manufachbure of socaps, textile lubricants, cousmetics,
and pharmaceutical preparations.

Oilcakes 3/

In gensral, oilcakes are used ss & protein concentrate in animal feeds. The main
components of coileskes are protein, oil, fiber, nitrogen-free extract, and mineral
matter, The average composition of the various meals is presented in table €-1. The
components other then protein are more important in compound feeds for poultry and
hogs than in such feeds for cattle.

3/ This section is drawn from (43, ch. XXII) and {10, vol. IT, ch. II}.
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' Protein is the general term used for some 2 or mere smino acids. 4/ Amino acids

i that cannot be made in the body from other substances or that cannot be made in suffi-

' cient amounts are called essential amino acids. Protein for the growth of protein
tissues or for the formulstion of milk cannot be made by en animal unless it has an
adeguate supply of each of the essentisl mmino acids. A shortage of a single one in &
feed ration will 1imit the use of all the others and therefore reduce the efficiency !
of the entire ration. The essential amino-ncid pattern in protein by type of oilcake
is presented in table C-2; that of fishmesl is inciuded for comparison. In the pro-
cessing procedure, variations in tempersture, pressure, and retention time inside the
cooker, for example, cause marked differences in the protein content of an cilcake.
Thus, an oileske from cne particular cilseed from some suppliers obteins a premium
price over other oilcakes from the same oilseed.

Comparison of the Nutritive Values of Different Cakes

-
' Cakes of different oilseeds processed in different manners possess different I
. amountts of procein, oil, and fiber, Digestibility of each of these components differs '
: widely depending on the type of animal o which the oilceke is fed. Hence, it is most
gifficult to theoretically compare & nutritive value of the different cakes. The
feed requirements of the animal must be considered along with the digestibility coef- '
ficient of each oilcake. 7

Uses of Individual Meals

Soybeen meal .—- Soybean meal is one of the best protein supplements for dairy
and beef cettle. For swine and poultry, it ranks ahead of 21l other common protein
supplements of plant origin hecguse of the higher quality of its protein. Boybean
meal lacks methionine and vitamins, especially as a feed for chickens; asnother dis-
advantage is its limited phosphorous end celcium content.

During processing, soybean menl is subjected to toasting, which destroys the
tripsin-inhibitor which is toxie when fed to animals.

Cottonseed meal.—This product is & good protein supplement Tor dairy cows, ;
Leef cows, end sheep. Cottonseed meal, however, does not furnish protein of high
quelity for swine or poultry, chiefly because it is rather low in lysine. Therefore,
it should be used in combinabion with such supplements as tankage, meat scraps, fish-
meel, milk byproducts, or soybean meal. Cottonseed meal is one of the richest feeds
in phosphorous but it is low in caleium.

L di ia

The toxic compound Gossypol in cottonseed meal {up to 1 percent of the ration)
has no effect on ruminants, but cave has to be taken in feeding the pilcake to pigs,

poultry, end calves. )

Linseed meal.--Linseed meal is a high-protein and palateble feed for dairy cattle,
bveef cattle, end sheep. 1t seems to have a conditioning effect on cattle and has a
slight laxative effect which aids in keeping stock healthy. Since linseed meal is :
deficient in lysine and methionine, it should be used in combination with other protein i
supplements when fed +tp swine or poultry. Also, when fed in amounts larger than 5 per-— 1
cent of the total ration, it has a depressing effect on the growth of chicks and poults.

¥ The toxicity due to linase in linseed meal is generally desbroyed by the high
temperature of operation during serewpressing.

Ej Generally spesking, extracted cakes are s good o probein concentrate as expeller ¥
cakes with & higher oil content. Expeller cakes, however, are preferred in some coun- !
tries perhaps because of their better pelatability or the exkra energy the oil adds to .

the cakes. -Zﬁ
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Sunflowerseed meal.—-Sunflowerseed meal is a good feed for stock and keeps well.
The main disadvantage is the low-lysine content for feeding poultry and swine. Also,
the quantity of hulls added to the kernels and the method of processing can limit the
use of this meal in swine end poultry feeds because of its high-fiber content. Sun-
flower meal can be used as a supplement to soybeen meal since it is rich in methionine,
vitamin B12, and calcium and phosphorus.

Copre megl.--Copra meal is a good feed supplement for cattle, particularly dairy
cattle, because of its protein content, the characteristic of its residusl oii, its
palatability, and its high capacity for absorbing wolasses. It is not e good feed
for swine and poultry because of its high-fiber content.

The meal's lysine content is high, and lysine is the limiting amino acid in feed-
ing non-ruminants. Copra meal contributes significant amounts of the B complex vitamins
to rations.

Pearut meal.--Peanut meal is a good and palatable supplementary protein concen-
trate for dairy and beef cattle. It is aglso a good suppiement Tor mature hogs but it
produces soft pork. For chicks and young pigs, it is primarily deficient in methionine,
cystine, lysine, and trypotophan.

Many compound feed manufacturers have generally stopped using peanut meal in feed
for poultry und young pigs because of the danger of aflatoxin—which can be fatal.

Rapeseed meal.-— The use of rapeseed meal has been limited in livestock feeding
becaunse of the presence of active goitrogens. Golitrogeuns are enzymes that cause the
mesl to be toxic to animels——partieularly poultry and pigs, in which it causes growing
problems and may lead to death. Recently, however, prucessing methods have been de-
veloped to improve the quality and nutritional velue of the meel as an animal feed.
Although rapeseed meal is not especially palatable, it has a protein content of arcund
35 percent with & good smino acid balance. Its use for enimal feeding will probably
expand in the fubture.

Paim kernel meal.--This meal varies considerably in composition and especielly
in fiber content. Palm kernel meal has been used chiefly in Burope, where it is
mostly fed to dairy cows.

Palm kernel mesl tends to produce hard fat when fed to stock and thus mekes a
firm butter and pork of good quality. It is not very palatable to pigs and should
not form more than eboubt one-fifth of a ration.
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oilcakes

: : : Hitrogen @ :
Oilcakes : : : : free : Mineral . mojisture
: : extract : matter

Peanut expeller
{decorticatedli....v....

Peanut extraction....... Lat 52.3
Cottonseed expeller....... ...t Lol
Cottonseed extraction,... cad 1.6
Linseed expeller....... : 35.2
Linseed extraction........ : 36.6
Rapeseed expeller..-.. ;33,5

30.2
26.3
28.3
31.1
36.7
38.3
30.2
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ht.h
300
3.4
16.3
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Copra expeller.........-». : 2l.2
Jopra extractionm........ - 21.L
ooybean expeller...... .. oenvnst L. 0
soywean extraction............: 4s.7
Sunfloverseed meel (hulled)...:1/ 27.7
Sunflowerseed meal extraction :
(wdadled) s oe e searesenenstd 19.6
Pish meal - . Lt 60.y
Talm kernel,. P ee e .l 19.2
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1/ Hew varieties of sunflowerseed have s somewhat higher protein content than this.

Source: Morrison, F. B. Feeds and Feedings, 22nd ed., 195G, vo. 1042-1068.




C-2.,--Essertial emino acid pattern in protein

: Peanut : Cottonseed : Linseed : Rapeseed : Copra : Soyovean : Sunflowerseed

issential amino scid meal 1 meal : meal : megal @ meal

Grams per 16 percent nitrogen

Arginine...... een : 1. 8.55 5.6 10.8
nistidine....., - . 1.86 2.6 1.7

Isolencing.evienssns : . 5.92 3.7 h.o

LEUCIIIE, v ey s s ansannnsassneenn , 5.78 S.7 6.2

Lysine....... : . L.02 3.5 2.4
Hethionine and cysitine . 1.00 1.1
Phenylainine...vovvvevrnnnnnn. , . .21 k.o
AT oA . et s s s et . 3.58

- b g2
Tryptophan. . cees ; 1.0k . .51

reSine.. e e . : 3.69

Source: Altsciul, Processad Plant Protein Foodstuffs - 1958.
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APPENDIX D.--WORLD POPULATION AND TNCOME,
BY REGION, 1985 AND PROJECTED TO 1980

Population Projecticons

Population is the key variant in growth of demand. Thus, assumptions regarding
population growth are critical in analysis of demand prospects for agricultural ex-
ports. Original research on population growth, however, was not within the intent of
this study. A number of world demographic studies have been econducted. Population
growth rates used for analytical purposes and projections were based, with some modi-
ficaticns, on population projections of the Population Division of the United Hations.
However, some adjustments were made based on recent studies by FAC, OECD, and the
USDA's long-term supply and demand studies.

For this study, a single population projection was selected for each regioun (tzble
D-1). Considerably higher growth rates vere used for the LDC's than for the rest ot
the world. It was not deemed necessary to develop high end lov population projections,
although major changes in growth rates will affect the projections.

Tncome Projections

Another key demand variant is income growth. With given levels of population,
prices, and other factors, the rate of increase in income largely determines the
pattern and level of per capita consumption. Population may be the most {mportant
demand Tactor in the LDC's, but income may be more important in countries with low
population growth rates. In Japan, for example, popuiation growth is less than 1 per-
cent and incoume growth is over 8 percent.

Table D-2 presents the projected growth rates in national income that were used
in this study and alse shows the levels in dollar terms.

The income growth rate in the ILDC's is as nigh or higher than that for the de-
veloped regions. However, the high rate of population growth in the LDC's reduces
their per capita income levels and per capita income growth rates.

For the LDC's,separate income preojections were generated for alternatives IT and
TII. It was assumed that changes in income growth were associated with changes in
oilseeds production in the LDC's. ;j Therefore, the rates of income growth for the
LDC's were adjusted with the shifting production functiong--up for alternative II
and down for alternative IIT.

1/ For more details concerning slternatives, see Rojko and Mackie {50, pp 16-19).
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Tabie D-1.--World population, 1965, snd projections to 1970, 1975, and 1980

Population : Amnual popuistion growth rates
H : : : 1965=- : 1570~ : 1975= ¢ 1965~
Reglon : : 18700 : 197% @ 1380 : 1970 . 1975 ¢ 1980 : 1980

;. .+« . « . Thousands s r s omoaw

L]
L]
.
.
.

Percent
Developed reglong: : :
United States.......... : 94,572 207,725 223,180 241,079
Canada......oconnvnunne : 19,604 21,451 23,581 2E,024:
181,594 187,591 153,182 198 ,385:

United Kingdam.... ..... : 54,395 56,610 58,655 650,690
Other W. EBurope........ H 87,684 20,809 94,003 97,489
=TT ¢ 97,960 101,918 106,647 111,563:
Australia and W. Zsaland‘ 14,000 13,227 16,554 18,216;
South Africa, Rep.of. : 17,867 20,554 23,292 26,676

-
-
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Total dev. countries..: 667,876 701,885 739,094 780,122

Central plan regicma:.. : :
121,430 127,179 133,083 138,763
230,600 245,266 260,350 277,325:
795,604 B78,983 971,117 1,077,064:

Total central plan... : 1,147,634 1,251,428 1,364,550 1,493,152:

Less developed regionm: : :
Central smerica, Mexico.? 80,078 93,402 109,323 128,508:;
South America : 166,046 189,548 216,571 247,185:
Eagt & West Africa......! 217,454 244,194 277,106 315,620:
North Africa & W. Asia..: 162,483 185,613 213,783 246,656
South Asia. T 638,064 722,172 815,439 913,655

. 81,057 92,157 104,267 117,969:
198,597 226,333 258,508 298,520:

Total less developed..: {,543,779 1,753,419 1,994,997 2,268,513:

World total.......: 3,359,289 3,706,732 4,098,641 4,541,787:

Source: (Gd)




Table D-2.-~World income, 1965, and projections ta 1980

N Annual growth rates
: 1930 : Total : Fer rapita
1965 : Alter- : Alter- : Alter- t Alter- ; Alter- ; Alter~ : Alter~ : Alter- : Altey-

! native : native : native : native ! native : native : native ¢ native : native
1 i II : ITIT : I i I1 : III i : I1 : IIT
e v e o . Million dollazrs . . . ., : *+ + s+« . Percent grewth per vear , . . .

Developed region: 1/ :
United Stated.......... : 397,800 730,287  SAME AS
Caneda , . rasese 3 27,142 50,551 ALT, I
L 146,351 274,955
United Kingdom...,..... : 53,917 85,202
Other W. Europe........ : 48,808 92,635
Japan....... s 34,387 110,667
Australia & N. Zealand : 14,317 25,833
South Africa, Rep. of.., : 7,165 13,866

SAME AS
ALT, I

SAME AS
ALT, T

* * = g @
WO O B o LB
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£ bl a3 o PR

(¥4
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Total dev. countries. : 730,387 1,384,046

Central plan region: 2/
85,300 1768 649
USSR...uvvnirnnnnaraaa. 1 219,700 499,852
Communiat Asia e 85,600 158,669

Total central plan... : 390,600 835,170

Less developed region: 3/ :
Mexico, Central Americs ,: H
and Caribbezan........ : 30,758 71,265 98,933 56,198:
South Americs ....vuea.. ¢ 63,270 123,159 160,043 102,425:
East & West africa,.,...: 22,699 42,136 53,090 35,178:
North africa & W. asfa..: 39,785 84,644 113,496 68,635;
South asia 1 64,059 119,180 151,363 99,802:
ve 8,427 16,042 20,775 13,321:
East Asia & Pac. Is.... : 28,070 54,188 70,185 45,023:
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Total less developed : 257,068 310,614 667,883 420,582:

-y
~
w
-

wr

1/ Consumer expenditures, 1958 dollars.
2/ Ret matexisl product, 1961-63 dollars.
3{ Grose national product, 1965 dollars.

Source; (44)




APPENDIX E.-~-A SIMULTANEQUS MODEL FOR DEVELOPING
DEMAND ESTIMATES FOR OILSEEDS AND OILSEED PRODUCTS

The oilseed economy is interesting in that factors influencing demand for vege-
table 0il end demand for cilcekes are not the same, while supplies of the two products
are tied together by the parent commodity, oilseeds. A simultanecus model was devel-
cped to help analyze the interrelationships and price behavior.

An exploratory model required 29 relations to fully explain the interdependency
between one importing country and one exporting country producing one ollseed, con-
. verted into a wveégetable oil product and an oilcake product.

Because of a lack of information for wvariasbles such as stocks, crushings, and
crushing margins, it was not possible to determine statistieally all of the relation-
ships. Development of the explorstory medel, however, yielded insights infto the work-
ings of the total system, which in turn, led to a better choice of variables in the
limited relations that were used in projecting oll and meal demand.

A description of the simultaneous model follows for use of researchers who may be

interested in more fully exploring this approach to analysis of demand for and supply
of oilseed products.

The Simultaneous Model 1/

The simuitaneous model developed was devised in terms of world trade based on the
structure of the oilseed market (fig.h4). Exporting regicns were the suppliers and
importing regions were the demanders of the oilseeds, meals, and oils. The inter-
dependency of the two kinds of regions was worked out by a set of identities called
the regional equilibriuwn conditions. The eguations in the model are consistent with
assumptions made from economic theory and empirical knowledge of cilseed markets.

The model has 29 equations containing endogenocus and predetermined (exogenous
plus lagged endogenous) variables. Four sets of equations for behavioral and techni-
cal relaticnships in world trade and a set of identities for regicnal conditions were
established. The number of equatiocns and varisbles in the model could be expanded or
reduced. Deseriptions and identifications of variables begin on page 206,

Eehavicral Relationships

The behavioral relationships for the iwmporting regions are given in equations (1)
through (16). Bquations (1) and (2) pertain to domestic demand for oils and meals.
Demand for oil depends on the price of oil, price of substitubtes, income, concessional
shipment, quantity of feeds produced, and beginning stock of feeds. Demand for meal
relates to the price of meal, number of animal uwnits, quentity of feed produced, price
of tankage, and price of cother feeds. Equatiom (3} states that production of cilseeds
depends on prices of oilseeds in the current and preceding periods, prices of substi-
tutes, and a trend-time varisble. BEquation (4) relates the level of erushings to
prices of oilseeds, meals, and oils and to the crushing margin. Eguations (5) and {6)
express the ending stock of oil and meal as depending on prices and supply of oilseeds—-
the level of concessional P. L. 480 trade is considered as another variable in the
ending stock of oil.

;j Anthony 5. Rojko, Foreign Regional Anslysis Div., Econ. Bes. Serv., provided
most helpful guidance in the development of this model.
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The set of behavioral relationships for the exporting regicns is the same as the
above with the exception of an additional ending stock equation (16) because of the
assumption of oilseed surplus in the exporting regions.

Technical Relationships

The technical relationships help to establish the simultaneity of the system;
these are stated in equabions {7} through (11) for the importing regions and in equa-
tions {1¢) through (23) for the exporting regions.

Bquation (8) establishes the fixed relationship hetween quantity of oilseeds
crushed and the outturn of oils and meal. Equations (9) and {10) state that the sup-
ply of and demand for oils and meals are in equilibrium. Egquation (11) links the oil
and meal prices to that of the parent commedity, oilseeds.

Equation {19} for the exporting regions differs from {7) for the importing regions
in the kind and nurber of varisbles. The reascon is that the exporting regions' pro-
duction and veginning stocks are the supply of oilseed required to equal domestic
consumption, export, and the ending stock of oilseeds; whereas, in the importing re-
gions, the supply of oilseeds consists of production and import to fulfill domestic
demand for this commodity.

Regional Relationships

Identities {2k} through (26) simply state that the gquantities of oilseed, oils,
and meals exported are equal to those of imports on the world level. Identities (27)
through {29) relate the prices of ocilseed, oils, and meals in the importing regions
to those in exporting regions, with cost of transportation considered.
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Deseription of Endogenous Variables

Quantity of oil demanded in importing regions.
Quantity of meal demanded in importing regions.
Quantity of oilseed produced in importing regiens.
Ending stock of meal in importing regions.

Ending stock eof eil in imperting regicons.

Quantity of ovilseeds erushed in importing regions.
Quantity of oil demanded in exporting regions.
Quantity o meal demanded in exporting regions.
guantity of ecilseed produced in exporting regions.
Ending stock of oiiseed in the exporting regions.
Ending stock of oil in the exporting regioms.
Ending stock of meal in the exporting regicns.
Quantity of oilseed crushed in the exporting regions.
Price of oil in the irporting regions.

Price of mesl in the importing regions.

Price of oiigeed in the importing regions.

Price of oil in the exporting regious.

Price of meal in the exporting repions.

Price of pilseed in the exporting regions,

-

Quantity of meal produced in importing regions.
Quantity of cil produced in importing regions.

Quantity meal produced in exporting regions.

Quantity 0il produced in exporting regions.

Quantity of meal expr ted in exporting regions,
Quantity oil exported in exporting vegions.
Quantity oilseed exported in exporting regions.
Quantity meal imporied in importing regions.
Quantity oil imported in imperting regions.

Quantity oilseed imported in importing regilons.
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Deserintion of Exogencus Variables

v
: 1. Pib = Price of substitute in importing regions,. % :
e, 1T = Index of personsl income in importing regions, ;
3. pri = PYL 480 shipments to importing regions. ?
L, Q%i = Quantity of fat imported for importing regions, 5
: 5. Q?Si = Beginning stock of fat in importing regions, ; )
g 6. al = NYumber of animal units in importing regions. é E
, § T. Q?é = @Quantity of feedgrain produced in imnorting regions. :
P ? 8. Pgs t-1= Frice lag, oilseed. ¥
. 9. Péb = Price of substitute for oilseeds in importing regions. ' E
10. Mi = Crushing margin, importing regions.
11. Pgb = Price of substitute in exporting regious.
12, 1% = Index of personal income in exporting regions.
13, a® = Humber of ahimal units in exporting regions,
1k, Q%E = Quantity of feedgrain produced in exporting regions.

is. Pgs -1~ Last year price of oilseed in exporting regions.

16, QESi = Beginning steock of meal in importing regions. .
1f7. QESi = Beginning stock of 0il in importing regions. 'E
gi 18, Qgse = Beginning stock of oilseed in exporting regions. ;
; 19. Mg = Crushing margin, exporting regions. ?
;. 20, T4 = Transfer costs for oilseeds. ?
; 2. T, = Transfer costs for meal. ;

%‘ 22, T, = Transfer costs for oil,
: 23, T = Time {trend variables}. i
; ’ 2k, P% = Price of tankage. ;

,* 25. in = Bupplyr of conmercial oilseeds.
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WORLD MODEL FOR OILSEEDS, MEAL, AND OIL

Importing Regions

Behavioral Relationship

1. Demand for oil: (g3, pi. pl

C i i1 b
03 Pops I0s PIL OF 5 @

b if

Demand for meal: f(Q%;, P%; A, ?é, P%, Q%d -
. . ) pi, i i
Production of oilseeds: f(Qos’ os t-1, Paps T -
Crushing eguation: f(Qgé, Pis» P%, P%; M% cieeas

Ending stock of meal: f(QiSi, P;; Qgé e,

Ending stock of oil: £(qgSt, pl; qesi, PLé v reaes

Technical Relationship

. . . . pi ii . pel
7. Production and import for oilseed: Qos t Qo T Qs
8, Crushing for oilseed: Qg; = bQﬁi + {1-1) le
i . gPi bsi ii _ A4 esi.
9. Market clearing for meal: Qbt + Qm v et = Qm + Qm
10. Markel clearing for oil: Qgi + Qgsi + Qgi = Qgi + QSSi
. : . i i = i _ i
3. Price linkage: PL_ + M = BPp + (1-v) Py

Exporting Begions

Behavioral Relationship

12. Demand for oil: f(Qge, Py Pgy, 1%, Qél, Q?Si e

13. Demand for meal: f{Q%e, Pﬁ; Pgb, A%, Q?g, P?d’ PE....

5 : . pe. p€ . pe
Production of cilseeds: f(QOs, Pos £-15 Pops T ovevunnn

15. Crushing equation: f(Qgg, PE., Pg, PELME L

TP . . ese e se
16. Ending stock of oilseeds: f(Qos s Pogs Qog wrevveenn.

1T. Ending stock of oil: £(02%%, Pgs Q8% coviiii

13. Ending stock of meal: £{Q-°%, PS; Q;e s

Technjesl Relationship

. . . aPe 4 gbse - pee 4 pee 4 pese
19. Supply for oilseed: QP° QGS Qos Qag Qe

. . . ce _ e e
20. Crushing for oilseed: Qe = oP€ + (1-a) Qo

; i al: gP® 4+ obse = gde L pee . pese
2l. Market clearing for me Qm Qm Qm Qm Qm
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22, Market clearing for oil:

. [y . e e
23, Price linkage: POS + M3

Equilibrium Conditiens

ee _ il
24, Qg = Qs

ee _ pil
25. Qm = Qm

26 . Qge = Qjo.i

i e
7. Pos Pos + Tos

i e
Po = Pm * Tm

i — =
PO 10 * TO

pe , gbse - pde , pee | g=se
QO Qg Qg Q &,

- e 2
= aFg + {1-a) PS

Regional Belationships

¢ e 4TI




SIMPLIFIED MARXET STRUCTURE FOR' OILSEEDS, MEAL, AND Oil

EXPORTING REGIGMS

pe
Qqs

IMPCGRTING REGIONS

pt
Qo5

QEZ”\ l 1 /m o

5€ st

Qos qos

1 |
ol /CRUSH'NG causumzx esi

os

NOTE: SYMBOL IDENTIFICATIONS ARE DEFINED ON PP, 206 TO 209,

U.5. DEPARTMENT OF AGRICULTURE WEG. ER$5021~-70 (12) ECONOMIC RESEARCH SERVICE

Figure b




Results of the projecht of which this report is a part have been published as Ffol-
lows by the Lconowic Research Service:

World Trade in felected Agricultural Cermodities, 1051-fi5——

-—~Beverace Crovs: Coffee , Tovoa, and Tea.
Foreirn Arr. Econ. Frt. WY, June 2968,

[.—=Feod and Feed Grains: Wheat, Rice, “aize, Rarley, and '‘ther Cereals.
Foreien Arr. Zcoun. frt. U5, June 19£8.

.~~Textile Fibers: Totton, Jute,and ther Yegetabln Fibers.
Tareign Apr. Feon. Bpt. 43, Tune 1968,

J.—-Bugar, Fruits, and Vepetables. TForeign Arr. Keon. Bnt. bk, June 1968,

.——NMilseeds, 0il Futs, and Animal and Vegetable Nils. Foreign Apr.
Keon. Wnt. L7, Aurm. 1968,

A I A A e - B T

Japan's Food Demand and 1985 Grain Import Prospects. Foreign Agr. Fcon Rpt. 53,
June 1969.

OSSP L S i S S

s s

World Demand Prospects for Agricultural Exports of Less Docveloned Countries in
1980, Foreign Agr. Keon. Rpt. 60, June 1970.

Yiorld Demand Prospects for Wheat in 1980 with Fmphasis on Trade by Less Developed
Countries. Foreign fgr. Econ. Rpt. 62, July 1970,

Growth ir World Demand for Feed firains: Related Lo Meat and Livestock Products and
Human Censumption of Greins, 1980. Foreien Agr. Feon. Rpt. 63, June 1070,

World Demand Prospects for fotton in 1080 with Emphasis on Trade by the Less Devel-
owed Countries. Foreipn Aszr. Feon. Rot. 000, Jan. 1971.

World I'emand Frospects in 1080 For Pananas. Woreign Agr. Feon. Rpt. 69, Feb. 1971.

Copies of thesc reports moy be obtained upon request to the Division of Informa~
tien, Office of Management 3ervices, 1. 8. Deparilment of Agriculture, Washineton, D, C.
20250,

Additional reports are being developed on the following as mart of the overall
research projecl: World demand prospects in 1080 for rice; total grains; citrus fruits;
and coffee, tea, and cocoa; the Japanese grain-livestouk aconony; and world agricultural
import barriers. Publication af thsse renorls will be announced.
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