(1~3-2] STRUCTURE OF PROJECTION MODEL -BY THE STUDY TEAM

A nunber of projection models for oi lseed fats have beEn constructed
depending on objectives of the model builders. The World Bank and the
USDA models are typlcal examples of these models, as described above.

We now intend to construct an independent‘model.on a world-scale
for fats and oils based on the purpoées'of the study.

The objectlve of our prO]ectlon is to estimate the future production
and consumption of oilseeds and their products (fats and oils), i.e.,
fats and oils, and ko investigate the potential of each product as an

export commodity.
The scope of the pfojection modei.may.be summarcized as follows:
a. To incorporate all vegetahle fats and oils. |
b. To project regional productiqn_and ¢onsumption levgls.
c. To gauge the regional conéumption patterns of fété and oils.,

d. To observe the long-range trend of each objective variable (produc-
tion or consumption) for the period 19115-2000.

e. To assess the future production:of_oilseeds by examining the move-
ments in production upto the present. '

f. To assess future consumption of vegetab:le fats and oils by examining
the movements in consumption upto the present, . Together with such
projections the potential for increased exports can be evaluakted from
the balance of production and consumption of all fats and oils, and
by crop and by type of oil or fat.

g. Analysis must be made on the basis of the small number of variables
due to the limit on the availability of data and the lack of con-
sistency between data, '

_ On the basis of the above congiderations a projection model has
been constructed with the following ideas in mind.

From the considerations given abové,.the'proﬁectioh médél is con-
structed on the basis of the feollowing assumptions and requirements.

a. The purpose of projection is to examine'produCtion possibilities of
0il crops, and since oil extraction is not the only end use of
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b.

harvests (oilseeds), projection is made For oilseeds as converted

into oll terms rather than for vegetable oilg.

To deal separately with the production and the consumption of fats
and oils.

The purpose of the model is not to examine detailed casual relations

but to observe longnrange trends, so that the structure of the model

is gimplified by reducing the kinds of variables. Past trends in

various factors including production, consumption and trade in oil-
seeds and, in particular, existing price relationships between dif-
ferent kinds of fats and oils are assuned to continue in the future.

The demand functions and supply functions are estimated indepen-
dently, i.e., the model is not simultaneous equations system. The
data used are malnly babed on the FAD data.

The prbjection is_based on the extrapolation of the time-series data.
Most of the equations estimated are logistic curves.!) However, if
logistic curves are inappropriate, straight lines?) are used.

N

2)

The genéral form of logistic curve is as follows:
- G-

¥ = 1 + a.ebt

where a, ‘b and G are estimated parameters; G is the maximum value and

the point of 1/2 G becomes an inflection point. With this point as a

central point, the curve is symmetrical to the left and to the right

(see the figure below).

Gl — o e -
inflection point
1 . _
5 G
i
i
I
N L
] - —— o — £
to
lLogistic Line

This curve was originally used to indicate populaticon increase. Assum-
ing a certain snvironmental situation, population cannot increase infi-
nitely at the same rate but, in spite of increased growth, the growth
rate will gradually decline until population reaches a certain level.
If it is assumed that the size of population is inversely related to
the rate of population increase then logistic curves fits quite well.
Values estimated using straight lines are indicated by * in Appendix

Tables 6~-1 to 6~13.
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A. STRUCTURE OF PROJECTION MODEL

The structure of the projection model is outliined in Fig. A1, It
can be seen .that the model is composed of a production-export -block and
a consumption-<import bldck. For each fat and oil, if the pxodﬂction of
the given fat or oil is larger than the consumption within the region,
it will be regavded as being. part of the ‘production-export block. -If
not, it wlll be deemed as be]onglng to the ronaumptlonﬂlmport block.

In each block, the potehtldl quantltxee of exports and the quantlty
of imports requlred are computed and the balance examined, = Then, the
export potentiality of various fats and oils, and the degree to which
trade can be expanded will be evaluated.

Furthermore, the upper section of Fig. A-1 indicates the approach
by which the trends in the consumption of vegetable fats and oils for
cooking are projected based on changes in the per capita consumption of
edible fats and oils. The consumption of edible oil is then compared
with the consumption of vegetable fats and oils for cooking which is
projected by the method shown in the lower section of Fig, A1,

1. Oilseeds Examined
The following oil crops are examined in this Study.

Annual crops — soyhean, sunflower, rapeseed, coltonseed, castor
bean, peanut, sesame, sufflower, linseed

perennial crops -— coconut, oil palm, olive

production of oilseeds listed above is converted into oil terms.
The only exception is palm oil, for which projection is done in terms
of o0il production, because oil palm bunches are processed near the
groves to prevent the deterioration of c©il contents,

Although rapeseed, sufflower, sesame, linseed and olive are out-

side the scope of the present Study, they are included in projection
in order to obtain overall prospects for oilsseds.

2. Regional Blocs

according to the regional classification of FAO;.the world is
" divided as follows (see Appendix Table 1 for details}):
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peveloped countrles:
North America
Western Burope
Oceania
Other developed countries

beveloping countries:
Africa
Latin America
Middle and Wear East
Asia '
.Other developing countries

Countries with centrally'plahned economy:
Asia (including China) '
Eastern Furope ({(including the USSR)

Among  the oilseeds, five kinds, rapeseed, sesame, olive, linseed
and castor bean, are dealt with by dividing the world into three
regions; the developed countries, the developing countries and the
countries with centrally planned economies,

3. Data

FAO data was used as a base of estimation to maintain consistency
amony different data sets. '

a, Production 2 Production Yearbook, various issues
b. Trade — Trade Yearbook, various lssues

c. Consumption pattern —— Food Balance Sheel, various issues
d., Fats and oils intake-Aw‘Food'Balance Sheet, varlious issues

4., Projection Period
The projection period was extended to the year 2000 by usging the

1966-1979 data and computing the projected values at five-year
intervals.
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B.

PROJECTION METHOD

1. Oidlcreop Production

‘The production of each oilcrop can be computed by miltiplying its
harvest area by unit yield. The projection was achieved to project
the_harvest ared_and unit yield separately and then to maltiply these
two projected numbers together,

When the demand for a certain crop is so large that producers are
placed in a favorable position, its production will temporarily show a
dramatic increase, i.e., the cultivated area of the crop increases
radically. Furthermore, when the cultivated area can not be increased,
it may be possible to increase yield by raising the unit yield. 1In
such a situation, the growth in the harvest area and the unit vield is
often represented by a growth curve,

2. Intra-region Consumption of Fats and Oils

Figures for the consumption of fats and cils within each region
are not included in FAO staltistics and it is therefore difficult to
make assessments, To estimate the level of exports and imports by
region, it is necessary to devise a method for estimating the consump-

‘tion within the region. The method adopted here is to deduct rtotal

exports during a glven year from the production of the same year and
add total for imports of the region. This estimated quantity can be
regarded as the total of consumption and stock within a region.
projections for consumption of fats and oils within a region are wade
by extrapolating the estimated consumption figures which are derived
by the above wethod.

Cconsumption figures comprise fats and olls consumption and meal
consumption, The conversion rates for oil and weal from oilseed are
technical coefficient reflecting the level of technology and facili-
ties within the given region. These factors are assumed to be [ixed
over the projection period. The conversion rates by regien employed
here are taken from FAQ's Food Balance Sheet.

Consumption of oils is further classified by use - edible or ine-~
dible - caleulated in the form of a ratio in each region, based on the
FAD's Food Balance Sheet (1980 edition) {see Appendix Tabie 2).
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3, FEstimation of Export Volume and Lmport Volume

The potential volume of export is estimated by deducting reglonal
fats and oils consumption from regional fats and oils production.

when this is a minus, it is necessary to import.

As an example, the procedure used for the projection o
in the United States is shown in Fige B-1.

Fig. B-1 pProjection of Bxport and Import Volumes
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[1-3-3} PROJECTED RESULTS AND CONSIDERATIONS

The.results.of long-term projections are presented in this section
and some .considerations are made for the projected results based on the

analysis of past trends and a short-range projection which were made
separately frqm long~term projections,

‘As mentioned previously, the model extrapolates bkime-series data.
Production and consumption, however, will not increase infinitely, and
when they reach a certain level, their growth will level-off. There-
fore, a growth curve is basically used although a linear regression is
considered as an exceptional case,

Furthermore, the model projects production and consumption in
eleven regions {economic blocs); determines the differences belween pro-
duction and consumption levels in each region; and, forecasts the world
demand and supply by totalling the eleven regions. It can be used to
gange future imbalances of supply and demand by region, although the
figures cannot be regarded as exact. Accordingly, the production-
consumption gaps are indicated in the projected results as they were
calculated, and no attempt has been made to compensate for such differ-
ences by changing projected results.

Thus, while developing our projections, no alteration has been made
te any combuted values. For some Ltems, however, when a logistic curve
is used, a value .that is obviously incorrect is produced. For these
items, a linear regression was adopted.

In short, the brojection model is regarded to be just one means of
projection. The projections in this Study, therefore, are derived by
taking into consideration the information obtained from the trend analy-
sis and the values derived from this model prejection,
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A. PROJECTED OILSEED PRODUCTION

able A-1 indicates the projections for oilseed production as a
whole in terms of oil. Production projections, together with consump-
tions by type are indicated in Appendix Table 6-1 to 6-13,

Table A-1 Projected Ollseed Production {in terms of oil)

(1,000 MT, %)

Developed peveloping Centrally planned

. . s : . World
countries countries . economy countries
produc~ Share of Produc"'Share of , Sauc- Shgre'of Produc- Share of
tion total = 4 ion total tion total - yion total
quantity ‘ quantity quantity quantity
1980 15,448 34.1 20,782 45,9 9,065 20.0 45,295 100,0
1985 17,705 35.6 22,834 - 45,9 9,162 18.4 49,701 100,0
1990 19,692 37.1 24,071 45. 4 9,307 17.5 53,070 100,0
1995 21,473 38.5 24,933 44.7 9,369 16.8 55,775  100.0
2000 23,072 39.7 25,64 44 .1 9,423 16,2 58,136 100.0

e

By 1990, the total world production of oilseed is expected to be 53
million tons (in terms of o0il). . The ratios by region are 37% for the
developed countries, 45% for the developihg countries and 18% for coun-
tries with centrally planned eccnomies. By thé year 2000, total produc-
tion will be 58 million tons, of which 23 million tons (39%) will be
produced in the developed countries, 26 million tons {45%) in the devel-
oping countries and 9 million tons (16%).in the countries with centrally
planned economies,

By type of cilseed, the share of soybean production will lncrease
from 32.5% in 1980 to 38.8% in 2000 as shown in Table &-2. In detail,
the annual average growth rate of soybean production will decrease from
2.7% in the 1980-90 period to 1.6% in the 1990-2000 period. Neverthe-
less, compared with other oilseed, the growth rate of soybean will
remain very high relative to other oilseeds.

Palm o¢il production rapidly increased in the 1970s but the pro-
jected yearly average growth rate during the 1980s is 2.5%, which is
less than that of the 1970s. Palm oil, as well as soybean and sunflower
is likely to exhibit a high growth rate compared with other ollseed.
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During the 1990s, however, the grthh rate will decrease rapiqu to a
level of 0.3%. Nevertheless, the production by 2000, will be second
only to that of soybean with a share of_10.9% for all oilseed.!}

Copra shows a consistently high average annual growth (L.4%) until
2000, and will share 6.3-6.6% of total oil seeds throughout the period
of projection. : : :

With regards to sunflower, total production will increase hut the
annual growth rate of production will decrease gradually, - The share of
sunflower production in total oilseed production will drop from 11.1% in
1980 to 9.7% by 2000. '

Cottonseed indicates a trend similar to that of sunflower: produc-
tion inereases consistently but annual production growth relative to
other oilseed will decrease. :

Peanut production has been declining and is expected to deollne
during the 1980s, but is expected to level off thereafter.

Castor bean production is expected to increase durlnq the projec-
tion period at an annual average growth rate of 0.3%.

The annual increase in production of palm kernel is approximately
half that of palm oil, The ratio of palm kernel (in terms of qil) to
palm 0il will decrease from 15.3% in 1980 to 14.0% in 1985; and from
13.5% in 1990, to 13.4% in 1995 and 9.0% by 2000. This trend will coin-
cide with expansion in the cultivation of a high-yield variety (Tenera
variety),z) '

The production of other oilseed is llkely to increase in the pro-
jection period,

1) This is hecause, as described in detail in Section E, recent large
extensions of newly planted areas has not been included in the esti-
mations, Furthermore, the reduction in productioh due to the drought
in Malaysia inh the latter half of the 1970s iz also incorporated in
the variables to keep the projected value low.

2) pPalm kernel oil of the Tenera variety: - Production ratio of palm
kernel oil to palm oil is approximately 8 to 100,
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ig. A-1 Oilseed Production {in term of ail)
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B. PROJECTED COILSEED CONSUMPTION

Table B-1 indicates projections for total oilseed consumption
calculated in terms of oil. The projected consumptlon by 01leeed type
is shown in Appendix Tables 6-1 to 6~-13.

By 1990 it is expected that ‘demand for OLlseed (oil) ‘will reach 51
million tons. For each economic blog, . the reéguirement will be 19
million tons, 21 million tons and 11 million tons for the developed
countries, the developing countries and the countries with centrally
planned economies, reopectlvely. In percentage terms this represents
37%, and 22% réspectively of total worid consumptlon. By 2000, the
total world consumption is expected to “be 55 mi.lion tons, of which 20
million tons (37%), 22 million tons (41%} and 17! million tons (22%) will
be consumed by the developed countries,:the developing countries and the
countries with centrally planned economies respectively,

The annual average consumption growth rate of soybean is 1.6%
throughout the whole projection period and the percentage of soybean
consumed in terms of total oilseed consumption will increase from 30.9%
in 1980 to 34% by 2000,

Palm ©il consumption has an annual average rate of 1.5% through the
period and the proportion of palm oil consumed in overall oilseed con-
sumption remains stable at around 12%,

Copra consumption increases annualiy at 1.2% during the period and
its share in overall consumption remains Steady at 6.3-6.5%.

Palm kernel consumption increases at an anrual average rate of 0.9%
through the period and its share in overall consumption remains constant
at about 1.6%.

The annual average growth rate of sﬁnflower consumption is small
and its share in overall consumption is 10.2-10.7% throughout,

Peanut and cottonseed'consumption fluctuates slightly during the
period but exhibit no growth tendencies, suggesting a levelling-off in
demand,

Castor bean consumption is symptomatic of the general downward
trend in developed countries during the period 1966-1979 (This was the
period from. which basic data for the present projection was taken}.
Castor bean consumption is expected to fall from 345,000 tons in 1980 to
252,000 tons by 2000,

(1]1-496



slelera

66T

066t

5861

0geT

0°00T 262765 vz 90¢ET 0¥ T8% 2¢C 0" LE 6LY 0T
0001 L9E°€5 o ez SELITT [N T0ze 82t 129’61
0-C0T g0z 18 L°1T IO’ TT 81w PI¥1E g ag LB9’8T
C-00T zIs'8¥ v1e vOv 0T 0°Z¥ . Q6L °0%Z 5T 2¢C BTL LT
0°00T 19¢'%¥ g8°1¢ 2L9°6 L0 75081 STLE 1€9°8T
Aatzuend Teaol , Aatauend 1E307 AlTauend 110X AaTauendy Telor
g - o 1 ; u i : < rortadunsuo ; s
Py uoT2UMsUCD 7o sxeus woTadunsuod 70 2x2US UOTFAUNS UOD 30 sTeus woT3dUMEU0D
SHTIJUNOS AUOCUCOH ~ .
PTIOM saTazuncod Hurdor=2asd SSTIZUNCD PadoTaasg

PRUYUTTE ATTEIZUSD

(% ‘ot3ex uolzonpord TEl0L
IX 000°T ‘uot3dimsuod)

(110 zo swaey ut) pexinbey uoTidwnsuon peesTto peloafoag

t—-d SIgeL

{11497



07007 967°'c5 - 0700%T L9g’¢S - 07001 z0z 18 0°00T ZIs’'8b 07007 198 by T®10g

g g £66°T L€ 8v6’ 1 L°g T06°T g'¢ ¥58’T T £08’1 - ITO AATTO
51 ose §°T L18 S 1 164 91 S 95. $°1 104 : TouaSy uyed
£zt SLL'9 9 ZT LEL'Y SRR 7792’9 AN 092°9 £°1Y 9z0‘c 110 wied
$°9 LI%’¢ 7o gzZv’e £°9 Legie. £°9 £F0°E v°9 o8’ g evxdo
270 23744 60 LS 50 LLY 11 LIS €71 06§ PIIS UTI
G zsz =Rl 897 970 0&Z LG LTIE 870 ehE ueaq I0358D
=h LEE g1 Ly8 L1 258 871 898 0tz 748 BuUPsas
SR 978 60 6L g0 vED 870 T €8¢ g0 4723 IaMOTIIRS
€L 9T’ % 9L $S0° Y 08 80 ¥ $’8 0T % 2 6 980’y pess uoa13on
oot 9g5’s L6 zLT's £°6 9Ly g8 55Ty v°g c0L'E peas adey
€7 0T OTL’ S L70T BIL S Z°11 TTLYS L°T1T LL9°8 97T 865°¢g Inu pUnNeIn
L7057 gEe'S P01 6555 ¢z ot ¥¥E’S 2 0T L'y 9701 LTL' Y IPMOTIUNS
ehs 2 618721 ¢ ge Zee’ LT 8°Z¢ G0879T1 0rzg £0675T 6°0¢ 8ZL €T UesgqAos

o1y uworndinsuod o1y, woTidunsucy  oTivy  uoTidumsuo)n  ofiey  uvoridumsuo) 013wy ucstidumsuol

olelot S66T 066T S86T 0gel

(s “IW 000°T)

(TTC JO swidy uT) Spurd Po8STI0 Aq uoradunsuold Jo uorTjosfoag e-g TRl

(1}-498



Fig., B-1 Oilsecd Consumption {in terms of ©il)
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vurthermore, as a consumption form, the average consumption ratios
(for edible and inedible oils) during the period 1975-1977 are taken for
each of the eleven regional classifications, from IFAO's Food Balance
gheat, Table B-3 shows the projécted consumption by use.

Table B-3 Projected Ollseed (0il) Consumption by Use

{consumption, 1,000 MT; ratio, %)

World Edible use Inedible use
consumption Consumption Ratio Consumption Ratio
1980 44,361 36,999 83.4 7,362 16.6
1985 48,512 40,504 83.5 8,008 16.5
1990 51,202 42,839 83.7 8,363 16,3
1995 53,367 44,731 83.8 8,636 16.2
2000 55,296 46,423 84,0 8,873 16.0

As the table indicates, there is a trend, even If it is only slight,
towards an increase in the consumption of oilseed for edible use.

C. COMPARISON RBETWEEN PROJECTED CONSUMPTION AND PRODUCTION

Table C-1 indicates the comparison between the production and con-
sumption for all vegetable fats and oils by the world total and esach
economic bloc, that is, the developed countries, the developing coun-
tries and the countries with centrally planned economy.

In terms of the world total, projected production will always
exceed projected consumption after 1980, Furthermore, the difference
between them is expected to increase. Production is likely to exceed
consumption by 3.5% in 1990 and 4.9% in 2000,

In the developed countries, demand will exceed production by 1.183
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million tons in 1980 but, thereafter, the growth of production will
always excéed Lhat of consumption. = Thus, overproduotlon will ‘reach
995,000 tons in 1990 and 2.593 million tons by 2000 (In percentage Lerms
the surpluses will be 5% and 11% respectively). In the. developlng coun-
tries, ploductlon exceeds uonsumptton throughout Lhe pro;ectlon erlod.
Overproductlon is 2.657 million tons ‘in 1990 and 3. 19 million tons in
2000 {surpluses of 11% and 12% respectively)., In the countries with
centrally planned economies, demand will exceed production throughout
the period. - Demand will be 1.784 million tons in 1990 and 2,943 million
tons in 2000 (deficits of 19% and 31% respectively),

The graph in Fig, C-2 shows the relation between producLlon and
consumption by oilseed type on the basis of the figures in Tables B-1i
and B-2. The closer to the 45° straight'ling an oilseed type is, the
more balanced is the production and conguwwiption of that type. The
arrows indicate the direction of change over tine,

On the basis of Fig. C~2, the Following po.nts can be made:

a. The productlon and consumption levels of most fats and oils more or
less correspond. Exceptions are linseed oil and castor oil.

b. Most fats and oils indicate increasing levels of production and con-
sumption {shown by arrows pointing to the upper right). TLinseed,
castor and sesame oil show decreasing consumption but increasing pro-
duction. Peanut oil shows increasing consumption but decreasing
production. '

c. The equilibrium in demand and'supply of the following oils: soybean,
palm, coconut, olive, palm kernel and safflower remains stable, even

when changes in demand or supply occur,

d. Increases in the production of rapeseed oil occur faster than -
increases in consumption.
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P, TRENDS IN PROJECTED EDIBLE OIL CONSUMPTION IN TERMS OF THE INTAKE OF
VEGETABLE FATS AND OILS

Table Dd1 indicateS the projection in demand for vegetable fats and
oils on the bgsiS'of caloric intake per capita (FAD, Food Balance Sheet,
per capita food supplies}. As for all fats and oils, the consumption
will be 51,873 million tons in 1990 and 63.291 million tons by 2000.
These values are, respectively, 1,22 times (average annual growth rate:
2.05%) and 1.49 times (average annual growth rate: 2,03%) higher than
the 1980 levels.

In terms of overall oil consumption, the proportion of vegetable
oils consumed will increase while that of animal fats and oils, will
decrease. Rise in the consumption of vegetable fats and oils will be
particularly large in the countries with centrally planned economies
{61l% in 1980 to BO% in 2000).

Large regional differences in daily consumption per capita of oils
and fats'were found. In 1980, for all fats and oils, the developed
countries consumed 58.78g/capita per day, while the developing countries
and the countries with centrally planned economies consumed respectively
19.45qg/capita per day and 22.92Zg/capita per day. A&s compared to con-
sumption in the developed countries, daily consumption per capita in the
other  two economic blocs were 34% and 40% respectively. This situation
will not change even by 2000, although the growth in consumption in
develdping'countries and countries with centrally planned economies is
expected to exceed that of the developing countries,

Table D-2 shows the comparison between world consumption of vege-
table fats and oils (found by multiplying per capita consumption of
vegetable fats and oils (estimated) by estimated population) and the
consumption of edible oilseed (in tevms of oil) obtained from the pro-
jection in the model.

Estimated consumption of vegetable oils and fats (for food use) isg
lower in 1980 and 1990 but higher in 2000 than projected oilseed con-
sumption. If the projected oilseed consumption is veplaced with the
projectéed vegetable oils and fats consumption, the projected oilseed
production (in terms of oil) in 2000 would be 59.375 million tons
exceeding by 1.239 million tons the projected oilseed production (in
terms of 0il) in the same year. This indicates an excess of demand.

Furthermore, the projected oilseed consumption includes some oil-
seed products which are directly used as food, such as peanut and soy-
bean, whereas the estimated consumption for vegetable fats and cils does
not. Tf this fact is taken into consideration then consumption would
exceed production by a Figure greater than the 1.239 million tons men-
tioned above.
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The.projected consumption of edible fats and oils is calculated on
the assumption that the average ratio of use, - either edible or ine-
dible = found in the period 1975-1977 which was obtained from FAO's Food
Ba}ﬂﬂEE;EEEEE.WOUld remain unchanged in the Future. It is important to
hote, however, that the production-consumption relationship in 2000 for
the estimated consumption of vegetable fats and oils shows consumpition
exceeding production, a situation opposite to that in the projection’
model which showed production exceeding consumption by 2.89 million tons.

Table D-2 Vegetable Fats and 0ils Intake and
Consumption- Required

{1,000 MT)

Oilseed required Vegetable
for food (oil fats and oils Difference
equivalent) intake
1980 36,999 30,511 6,488
1985 40,504 34,507 5,997
1990 42,839 38,9592 3,847
1995 44,731 44,216 515
2000 46,423 50,502 ~4,079

E. SOME CONSIDERATTONS OF THE PROJECTION DESCRIBED ABOVE

1« Consideration of Vegetable Fats and 0ils

o summarize the projections mentioned above concerning veggtable
fats and oils, production exceeds consumption throughout the projec-
tion period and, in fact, the gap expands gradually after 1985 so that
production exceeds consumption by approximately 5% in 2000.

Needless to say, should over-production continue for a c?rtain
time, the equilibrium would be regtored either by a gecrease in pr?m
duction due to the price mechanism and political—motlvatgd production
cutbaéks, or by an increase in demand caused by lower prices (or due
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to both), Tt is an ineévitable vesult when projecting production and
consumption geparately that projection dontains a- contlnuous imba
1ance, even though it is not- large._ a i

The World Bank prOJectlon for fatg and oils introduced at Lhe
beginning of this part incorporates price variables. 1In its model,
the Bank regards chanqeq in production and consumption {mainly con-
sunption) being due to price fluctuations. Consequently, in the
results of projection, production equals consumption.

Thus, by comparing the results of our projections with those of
the World Bank the following points can be made:

1.1 Production

Comparative production values are shown in Table E-1,

Table E-1 Projected Production

{oil-base million togﬁl___

1980 1985 1930 1995 . 2000

This Study 45.3 49.7 53,0 55.8 58.1
World Bank 45.7 53.0 62.6 73.5 -

When projecting production levels, it is almost impossible to
calculate econometrically the response of production to price,
Therefore, the World Bank projection also does not use price factors
to estimate production, but rather bases its estimations on trends
and other factors. Concerning tree crops, revisions aré -made
according to data on existing planted hectarage and tree age. Con-
sequently, our projection does not differ significantly from that
of the World Bank with regard to production. A siénificant differ-
ence in the values of the two projections could conceivably be
caused by the differences in base year, and the type of estimation
method adopted.

1.2 Consumption

Regarding the prejections of consumption, our model looks at
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trends, while the World Bank projection centers around price fore-
casts based on price elasticities, and income growth (called the
income~forecasting approach). Comparison of two projections is
shown in Table E-2. -

Table BE-2 Projection of Coisumption

(oi;igase million tons)

1980 1985 1930 1995 2000

This Study 44,3 48.5 51.2 53.4 55.3
World Bank projection 45,4 53.0 62.6 73.5 -

~ As geen in the above table, the projections of the two models
differ .considerably. This difference is larger than that between
the two production projections seen in the previous table,

In the World Bank projection, large increases in consumption
are caused mainly by the increase in consumption in the developing
countries (Through 199%, the Bank sets the annual growth rate of the
world consumption as 3.,7%, and 4.2% in the developing countries}.

The World Bank projection, an equilibrium model with price as
the major factor, is highly detailed. However, in view of our find-
ings from trend analysis, it is somewhat doubtful whether the
increase in consumption in the developing countries can be expected
to be as high as the Bank would suggest.

In the low-income countries, income elasticity of demand for
edible fats and oils is undisputably large (The Bank takes the
income elasticity value as 0.8 for the period 1980-85, declining to
0.6 in the period 199%90-1995). In our estimation, however, the
developing countries whose consumption lncreases due to increases in
income are those with a strong propensity to consume oil, because
they are oil producing countries or were in the past. In the devel-
oping countries which are not oil producers, as long as the propen-
sity to consume remains unchanged, the income elastisity of demand
is unlikely to increase. However, it is also difficult.to exp}ain
why our model projection indicates that growth in consumption is
approximately the same in both developed and developing countries;
and, that in the developed countries the growth is almost constant
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while in the developlng countries the growth is higher- and then
decreases qradually. o

We feel that the resultq prOJecLed in our producdtion-consumption
model nay be slightly underestimated for both production and con-
sumption while those of the World Bank projection seems to be
somewhat too high,  In our opinion, a point somewhere between the

two projections may be appropriate.

2. Projected Results by Commodity Type

2.1 Palm 0il

The projected results for world palm oil production are 6.13
million tons in 1990, 6.35 million tons in 2000, while the consump-
~tion is set at 6.62 million tons in 1990 and 6.78 million tons in
2000, An excess of demand over supply will cause the market for
palm oil to tighten. The annual average growth rates from 1980 to
2000 are 1.4% and 1.%% in production and consumption respectively,

This projection of future production seems to be rather too
low, if we consider the recent situation in Malaysia and Indenesia,
the two most important producers. In fact, the palm trees planted
in the latter part of 1970s in these countries will reach the maxi-
mum production level before 1985 and continue production through to
the year 2000,  Also in Malaysia, replanting of aged' trees are
extensively carried out since about 1980 and the replanted trees
will start production after 3 years and then increase yleld. It is
very likely that the production in these two countries together will
‘reach 5 million tons by 1985, then the world total would be higher
than the above projection. Since projected values are computed by
extrapolating the trends in the period 1966-1979, recent wmovements
mentioned above are hot taken into consideration. Regarding the
expansion of cultivated area, the absence of much data in FAOQO pro-
duction statistics further inhibited the wvalidity of the projections.

1) 1. See Table B-1.

2. The slackening growth in the developlng countrles (it is
expected to slacken off around 1985}, is assessed by the big
inecrease in consumption in those countries in the latter half

. of the base year (1980).

‘3. Apart from the model projection, the estimation is made on the
basis of the per capita consumption data of FAOQ Food Balance
sheet which shows the growth rate of consumption in the devel-
Oplng contries as being higher than that in the developed
countries (see Table D-1). i
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B -quthermore:_in Malaysia, which leads the world in palwm oil
production, unit yleld is expected to increase by new tech;iquéé
such as insect pollination and seedling culture using tissue culture.
Accprdingly,_the Malaysian Government is forecasting palm 0il pro-
duction in'1990 to be as high as 6 million tons. Thefefore, in view
of the trends in extension of cultivated area, increases in unlt
yield and other factors, these projected values must be said to be
quite low (The World Bank predicts that world palm oil production
will be 7166 million tons and 9.66 million tons in 1990 and 1995%
respectively,1) while the magazine, 0il World estimates 10.4

million tons by the 1991/92 fiscal year 4)).

Since stagnancy in fats and oils consumption will probably con-
tinue in the developed countries of Europe and North America,
increased palm oil production in the future will be consumed in the
déveloping countries of Asia and africa where population is expected
to grow, The wain factors, however, wiil be foreign currency hold-
ings needed to import palm oil, and the growth in earnings to make
it possible to increase per capita consumption of fats and oils,

2.2 Copra

The projected results indicate that the world coconut o0il pro-
duction will reach 3.366 million tons and 3.824 million tons in 1990
and. 2000 respectively at annual average rate of 1.4% (throughout the
projection period) while consumption reaches 3.237 million tons and
3.617 million tons in 1990 and 2000 respectively at annual average
rate of 1.2%. Production will exceed consumption by 129,000 tons
and 207,000 tons, in 1990 and 2000 respectively.

~In production by region, the major producing countries of Asia,
such as the Philippines, Indonesia and India, show annual production
growth rates of 1.5% (throughout the projection period) with its
share of world production increasing steadily from 84.,7% in 1985 to
86.5% in 2000,

Consumption increases at the annual average rate of 1.4%
{throughout  the projection period) in North America, while the
expectation in Western Europe, Oceanla and ather developed countries
is of slight increases or a levelling-off. 1In Asia including the
traditional major consuming countries, consumption grows at an
annual average rate as high as 1.8% resulting in consunmption levels
of 1.438 pillion tons in 1985 to 1.848 million tons In 2000. It
increases its share in the world consumption from 47.2% in 1985 to
51:1% in 2000,

1) World Bénk, Price. prospects for Major Primary Commodities, 1982

2) Oilhﬂprld, June 18, 1982
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Throughout- the projection period; the thrée regions,. the Far
Bast, Africa and the bloc of non-Asian ‘deve loping countries, 'are
likely to export 1. 54 million tons and 1.729 million tons in 1990
and- 2000 1espect1vely, Of these, the Faxr Past accounts for- 1.299
mllllon tons and 1,459 m]lllon tons in 199C .and 2000 respeotlvely.
In the Far East, throughout-the projection period, the annual
average increase in production (1.8%) exceeds that of consumption
{1.5%) providing for an increase in export oapac1ty, the growth rate
of which, howevey, will remain at 1.2%.

At present, the maih producing couhtriés'are promoting the
development and spread of a high-yield variety of coconut hybrid.
. As mentioned previously, however, any influence on production levels
will not appear before the- 19905, Therefore, this projection does
not take into account likely production incredses brought about by
planting of hybrids,. Should the development and spread of hybrid
hereafter go smoothly, the production in thes 1990s mlght exceed the
projected figures. Price stagnancy in and after 1979 caused reduc-
tions in new planting. So, through the middle of 1980s to the
beginning of the 1990s when new tree crops planted before 1979 can
be harvested, stagnant production may be seen.

Coconut oil consumption involves both edible and inedible oils.
Coconut oil competes to some extent with soybean oil and other vege-
table fats and oils in the edible field and with petroleum products
in the industrial field. Thus, its substitution by these competi-~
tive products depends on price, If the price of soybean oil falls
due to excess supply, it may be used as.a substitute for coconut oil
if the price is competitive enough In that case, the consumption
of coconut. oil would fall, Furthermore, regarding petroleum goods,
although petroleum reserves are limited, petroleum prices are level-
ling off and its supply is more gtable than that of coconut oil. 1In
the areas in whlch coconut 0il competes strongly with petroleum
goods, therefore, it it not in a. favorable position.

Furthermore, this projected result is rather lower for. both
production and consumption than the results obtained by the World
Bank and Oil World magazine (The World Bank: . production and caonsump-
tion is taken as 3.605 million tons and 4.103 million tons in 1990
and 1995 respectively., 0il World:. productlion; 3,9 million tons in
harvest year 1891/92). :

2.3 palm Kérnel
The projected results show world palm kernel preduction (in
termg of o0il} rising from 735,000 tons in 1980 to 845,000 tons in

2000 at an'annual average rate of 0.7%, while world consumption {in
terms of o0il) increases from 701,000 tons in 1980 to 836,000 tons in
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2000. The gap between production and consumption indicates over-
production throughout the projection period but in terms of o0il, it
falls from 34,000 tons in 1980 to 9,000 tons in 2000. This refiects
a tightening of supply and demand. Consequently, the projection
shows only the Far East contributing'to an increase in world produc-
tion and that the Far Bast's share of world production increasaesg
from 37.3% in 1980 to 46.0% in 2000.

In regards exports from the producing countries, the Latin
Amerigan region shows a slight increase from the level of 3,000 tons
in the 19803 but exports from other regions fall or level-off
reflecting a situation similar to that of production. Thus, only
the Far East countries are likely to increase their exports in the
future.

. Regarding consumption increase throughout the projection
period, Worth America and Africa exhibit high annual growth rates -
2,4% and 1.9% respectively. In other regions, however, consumption
flattens out or, even if increases, the absolute guantity is small.
The largest consumption region, Africa, is expected to experience
stagnant consumption at levels of about 200,000 tons.

Production of palm kernel oil is likely to be influenced by
trends in palm oil production because it is a byproduct of palm oil.
Palm kernel production has tended to stagnate compared with the
growth -in palm 0il production because replanting switched from using
the Dura variety with high kernel content in its fruit bunches to
the Tenera variety low in kernal content. 1In Malaysia and India,
however, where the extension of palm planting has been conspicuous
in-recent Years, most palmg are now of the Tenera variety. There-~
fore, with palm oil production increasing, palm kernel oil produc-
tion is also expected to incresase in the future. Furthermore,
should insect pollination, which aims at raising kernel content be
introduced on a large-scale into palm tree production increases in
palm kernel production seem possible. Consequently, in view of the
expeCted trend of production increases in palm oil, the projected
figure may be somewhat low.

Consumption of palm kernel oil, wil) inevitably be influenced
by the supply and demand of coconut oil because the former is
regarded as a substitute for the latter. In terms of its industrial
uses, hbwever, its potential demand is considered to be falrly
strong., Should au increase in production lead to a low price rela-
tive to coconut oil, growth in consumption might he expected.
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2.4 Soybean

The projected results show.that in terms of the world total (in
terms of 0il), the annual average growth rate of production (2.2%)
exceeds that of consumption (1.6%)_through0ut the projedction perviod
g0 that the gap between production and consumption should widen
resulting in over-prodiuction of 2,377 million tons and.3.742 million
tons in 1990 and 2000 rebpectlvely.

By reglon, at any pOlnL of time untit 2000, only two reglons,
North America and Latin America, will have surplus productlon
{(export capacity). Thus, the basic international supply structure
will remain_unchanged; ' .

Regarding increases in productlon in the two majox producing
regions, in the case of North America, the increases will bhe imple-
mented by the expansion of cultivated area (annual’ average growth
rate throughout the projection period: 1. 5%} and the increase of
unit yield (1.:1%). 'The rate of expansion in cultivated area will be
far below the annual averade qrowth rate of 5.9% seen in the 1970s.
The area, however, will expand by. 9,158,000 ha from 25,796,000 ha in
1980 to 34,954,000 lia in 2000. Thus, the area expanded over the 20
vears is equal to 3.9% the cultivated land of "annual crops as of 1978
(233,620,000 ha: FAOQ data). In the cage of North America, when it
is. taken into consideration that the main contributer to production
is the United States which can utilize its land specially set aside
for future use (government policy) and switch cultivation from other
crops, this expansion is nct altogether impossible, although in a
comparison of profitability with other crops, partlcularly maize in
the Mid West and cottonseed ‘in the Gouth it may lose some of its
attraction. :

The unit yleld in North America is expected to increase to 2.53
ton/ha in 2000. 'This harvest level is equ1Valent to the existing
level of the main producing states such as Tllinois and Iowa.
Although the development and spread of plant -breeding and ‘techniques
to increase profitability will continue ‘through 2000, it will pro-
bably meet with considerable difficulties in raising the unit yield
to 2.53 ton/ha. :

_ ‘Production will increase in Latin America due to extension in
cultivated land (annual average growth rate 2.5% for the whole
period) and increase in unit-yield (1%). . The projection for this
region-8ets the area extension {1.069 million ha during the projec-
tion period} rather low but the unit yield increase of 2.2]1 tons by
2000 is regarded as too high.

Production projecﬁed by multiplying ar:a by uhit-yieid gives

the annual average growth rate of 1.5%, Hovever,_Since this region
has producing areas where production fluctuites greatly due to
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droughts and other factors, steady increase in production cannot be
expected, Nevertheless, some areas have large tracts of cultivable
land and if current stable price ang export markets are incorporated
into the. calculations, the projected production level would not be
impossible.

The annual average growth rate of consumption {throughout the
projection period). is as high as 2.7%, 2.1% and 1.7% for North
America, the USSR and Eastern Burope, and the Near East respectively
but the other reyions do not show such a large growth rate. Western
Europe, however, shows a slight increase.

Soybean oil consumption is grealy inflnenced by the price level
because of the competition with other fats and oils. The over-
production situation as projected is not likely to continue. Using
the production preojection as a guide, however, it may be considered
that since soybean ¢il production will excerd projected consumption,
the price level of soybean oil will decline so that the consumption
of soybean oil will increase unexpectedly.

. This projection sets low levels for both production and con-
sunption relative to the World Bank projection (Production and con-
SUmptibn indicated by the quantity of soybean 1) (in terms of oil)
are 21.269 million tons in 199 and 26.888 million tons in 2000) and
the 011 World projection {oil production: 22 million tons in
1991/92) .

‘This projection has producion exceeding consumption by 3.742
‘million tong in 2000 and, compared with the World Bank projection,
is conspicuous for the particularly low consumption figure. This
is, as mentioned already, due to the methodology of this project.
In fact, consumption is expected to actuvally move at a level higher
than that of the projection.

At any rate, regarding the bhalance between production and con-
sumption, the projected result shows no particular tightening {i.e.,
relative equilibrium). This indicates difficulties for a new pro-
ducing region {or country} to participate irn the soybsan export
market. Furthermore, it is supposed that production extension aim-
ing at the exports is difficult in the regicn (country) where the
costs of exporting are high or the export pioducts are low in
quality.

1) This projection, similar to the World Bank projection, shows
soybean production and consumphtion by quantity, in terms of_oil.
This quantity includes edible soybeans not converted into oil,
whose current total consumption in the main consuming countries,
China and Japan, is less than 5 million tons (900,000 tons in

terms of oil).
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In the demand projection for soybean cake shown in another
chapter,!! soybean cake (0il)} consumption greatly exceeds the soy-
bean {oil) consumption from the present projection.. In contrast’
with this projecton, a considerable supply shortage is expectéd by
1990 throughout the world, This is because the projection of.
soybean cake consumption was computed by using a linear regression
formula on the basis’ that the con8umption trends in the period
1966-79 will continue héreafter, ‘Should demand for soybean cake
indicate such a high growth, it is very likely thdt consumption of
soybean oil, a byproduct oF qoybean cake, and soybean productton
could grow relative to the elasticity of the demand.

2.5 Peanut

The projected results show that production will reduce
slightly, consumptlon increase 5llghtly and supply and demand
tighten.

As for trade, Western Burope will continue to be a major.
importer and the United States a major expocter. Supply levels
{export capacity) of the developing countriszs, however, will change
from a situation of oversupply to that of undersupply caused by a
conspicuous reduction in preduction in Brazil and Argentina which
have been the main exporting countries of tae developing ‘economies
bloc.

The export capacity of centrally plannad econcmies in Asia is
projected to increase steadily. This projection is derived from the
expectation that preoduction increases in China w111 absorb the
excess demand. :

China, the most populous country in the world, does not seem to
have much room for expanding its arable lani. Accordingly, a future
increase in peanut production, if any, will largely depend on the
improvement in yield. per hectare. At any rite, when rises in the
income level and changes in eating habits i1 China are taken into
consideration, increasing production is thoight likely to be accom-—
panied by increases in consumption.?) The :xport capacity is there-
fore unlikely to increase significantly. - Sich being the case, the
world supply and demand is expected to hecone tighter than predlcted
in projection. :

1) Projection of soybean oil cake production is calculated by multi-
plying the projected value of soybean production, found when pro-
jecting the demand for soybean oil, by the rate of conversion

- {yleld rate of processed oil), for each region.:

2) Although not incorporated into this projection, in the latter
half of the 1970s, Chinese peanut oil consumption (dlsappearance)
increased dramatically.
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2,6 Sunflower

The projected results show that both production and consumption
will increase gradually and supply and demand will be in relative
equilibrium. By region, the centrally planned economy bloc is
facing a shortage and the free world (both the developed countries
and the developing countries) a supply surplus.

.This .is the result of continwous production decreases in the
world's largest producing country, the USSR, and the parallel
increagses in consumption,

- In -this case; whether the USSR overcomes the shortage of sun-
flower oil by importing sunflower oil, or substitutes other Fats and
oils (or soybeans) for it, depends on the USSR's policy.,

In the first instance, the world market for sunflower would be
in equilibrium while in the latter case, a supply surplus can be
expected,

As mentioned in the trend analysis, however, the USSR treats
increases.in the production of soybeans and sunflowers as one of the
important elements of its agricultural polizy-making and it is plan-
ning to raise sunflower production from 5 million tons in 1980 to
7.2 - 7.5 million tons {approximately 3.2 million tons in terms of
0il) by 1986--1990. If this plan is realized, supply and demand
would-be in equilibrium in the centrally pblanned economies bloc
while the world, as a whole, would probably experience surpluses.

2.7 Cottonseed

The projected results show that production increases somewhat,
consumption decreases slightly early in the period but levels off.
in terms of supply and demand, production ecceeds consumption but
only to a small degree.

Cottonseed, as described in the trend inalysis, is a byproduct
of cotton. Cottonseed production is, therefore, related to the pro-

duction of cotton,

The long-range projection of cotton maie in the chapter on
cotton in this report shows an increasing rite of cotton production
which is slightly higher than the rate of cottonseeds (oil) pro-

jected here,

Should cotton production outstrip cottoinseed production (as
projected here), the production of cottonse2d as a byprodgct would
also increase, although not necessarily in lirect proportion
{Depending on oil prices, the ratio of cottonseed used as foodstuff
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(without oil extraction) wmay increase)., As a result, a world-wide
surplus is likely. 1If, however, increases :n production of cotton
and cottonseed occur in the self-sufficient countries such as the
USSR and China, the world trade might not be influencad as much,

2,8 Castor 0il

The projected results show that production increases slightly,
consumption decreases considerably. and there is an oversupply.

As described earlier, castor oil is consumed exclusively for
industrial use, of which there are many.  Therefore, demand for
castor oil depends upon the demand for the industrial products it is
used in, as well as its competitiveness with the chemical synthetic
oils. As a result, it is difficult to project future demand.

World-wide demand is stable (with slight increases). In the
developed countries, demand decreases but in India, Brazil and China,
the main producing countries, consumption is expected to increase,

If industrialization is further promoted in these three countries,
it is probable that castor oil consumption would also increase, and
thus the world market would not reflect conditions of oversupply as
large as predicted in this projection.
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[1-3~4] SOME COMMENTS ON POSSIBILITIRS FOR BRAZILIAN EXPORTS

In oxder to consider the possibilities for Brazilian exports, both
the world trade and the domestic production conditions in Brazil must
ecessarlly be examined at the same time. Sone comments are made here
only on a part of these conditions, i.e., those relating to the export
of Brazilian products derived from our investigation of external con-
ditions for Brazil to which the purpose of this Study is primarily
limited. 1In other words, some aspects are discussed below relating to
crop gelection, making use of the results of the above projections and
trend analyses as a reference for the selection of suitable oilseed
crops for the Great Carajas Program.

{a) According to the projections made, the world supply of vegetable
oils as a whole will slightly exceed demand under normal circumstances.
Howevér,'such:projections do not preclude the possibilities for Brazil-
ian exports of cilseed crops and vegetable oils. Despite the global
surplus, some regions or countries have an excess of supply while others
suffer shortayes, with trade being conducted between these respective
regions or countries., Thus, it is important to pay attention to supply
and demand on a regional basis (i.e., groups of countries) in using
these projections.

(b} Since world trade in surplus products is carried out on a competi-
tive basis among the exporting countries, the key point for crop selec-
tion is the competitive power of the products destined for export,

Needless to say, price and quality are the two major considerations
with regard to competitive export power. ‘This is indicated in the case
of the remarkable growth of Brazil's exports of pepper, which have over-
whelmed other exporting countries in terms of price.

An overall judgment as to which oil crops possess strong price com-
petitiveness must be made by scrutinizing various economic and social
factors involved, together with a judgment on whether they are suited to
the natural and agronomic conditions in Carajas region and can utilize
these conditions to the maximum advantage.

No less important than price is guality in the sales competition of

any commodity, especially when it is sold in a buyers' market, "Better
quality at a lower price" is the motto for winning sales competition.
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The govermments of exporting countries and producers‘ organtzations
take various types of measures such as the establishment of standards
and inspection procedures in order to maintain and improve the reputa-
tion of their exports, and the easiness of such quality control must be
taken as one of the criteria for crop selection. Also In respect of
quality, attention should be pald to the fact Lthat importing countries
are becowing increasingly severe for sanitary aspects of importing food
and feed, such as the safety from afratoxin contamination.

{¢) In addition to the above-mentioned price.and guality factors,
stable supply is an essential element of competitive power. This is
particularly true in the case of exports (with reference to oil crops or
oils here) which are used as materials for industry.  In the case of the
use of an oil as an ingredient for margarine, for éxample;:étability of
material supply and price is required by margarine producers from the
standpoint of management, and any changes Ln the ingredients used due to
temporary difficulties in thelr procurement or price fluctuations are
unfavorable for the maintenance of the standard of the product,

The supply and price of agricultiral products are ihevitably
unstable due to the influence of natural conditions, and various
measures have been taken and many proposals have been mnade in this area.
although such measures and proposals are not referréd to here, 1t can be
mentioned that bilateral agreements on exports and imports over a given
term {usually 1 to 3 years) as described at the beginning of this
chapter in [1-1) General Description on Oilseeds and Oils, are one of
the measures to ensure stability of supply. 1}

{d) The projections mentioned above indicate that the countries which
will show the highest rate of growth of consumption will be the develop-
ing countries. An investigation of Brazil's competitiveness in the mar-
kets of developing countries which are potential customers for Brazllian
products may be reguired. According to the projection, supply will exceed
demand in the developing countries as a whole which include large produc-
ing countries like Brazil and Malaysia, but the non-producing developlng
countries may appear as a new markets as their income level go up,

Since the centrally planned economies are one of the regional blocs
in which a shortage of oil is anticipated in the future in the projec-
tions, these countries may be regarded as a prospective market. TFox
oils other than soybean oil, an examination of competitive power In such
markets will become more important.

1) OECD evaluates such bilateral agreements as being conducive to the
stability of the world market, but at the same time, points out that
there is a problem of increased ingtabillty oitside the scope of
these agreements (OECD, Study of Trends in World Supply and bemand of
Major Agricultural Commodities, 1976},
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{e) “Although the outleck for the Brazilian domestic market is not
included in this Study, Brazilian domestic demand also may be expected
ko considerably increase in the future, judging from the fact that the
growth in consumption of vegetable oils in the developing countries is
large.in the producing countries (e.g,, Malaysia, Rigeria ang
Indonesia).

. The annual per capita consumption of vegetable oils in Brazil, at
4,5 kg, is not only lower than that in the developed countries (10 kg or
more), but also lower than that in Nigeria, Malaysla, Mexico, Zaire and
Indonesia (see [1-1] General Description cn Oilseeds and Oils, Table 8).
Increased national income and population of Brazil in the future can be
expected to bring about a significant increase in domestic demand.

The advance of industrialization in Brazil will be accompanied by
an lLncrease Ln_demand for vegetable oils in industry and in order to
expand -industrial development, efforts should be made to encourage the
0il industries to use more of the cheaper domestic oils. 1In this case,
not ‘only conventional products such as seoaps but also the development of
sophisticated products such as higher alcohols deserve consideration in
terms of the industrial applications of oils. 1If the application of
vegetable oils as a substitute for diesel oil being studied in Brazil
and Malaysia is feasible, the increase in demand will be vast. It is
emphasized again that domestic demand should be fully examined in
selecting oil}l crops for the Carajas development.

Next, some remarks are made on a product bagis,

(1) Palm Cil

Palm oil is an international commodity second only to soybean oil
among the vegetable oils, and its competitive power in international
market prices may be a fundamental factor in considering its production
for export. 1In terms of markets, entry into markets which are located
geographically close to Brazil and consequently entail lower transpor-
tation costs compared to the existing exporting countries such as
Malaysia should be taken into consideration.

It goes without saying that palm oil production requires capital.
investment in project sites such as farm development, plant construction
and the relevant infrastructure, the provision and improvement of export
ports, transportation and warehouses. Some areas to be developed will
require - the transfer of labor.

It is reported that widespread areas blessed with naturallcondiw
tions suitable for oil palm cultivation exist in Carajas, but in orde?
to develop projects which will be competitive with the leading ex?ortlng
countries such as Malaysia, it will be necessary to select aresas in
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which the investment made can be expected to be the most efficient not
only in view of the natural but also social and economic conditions, as
well as to conduct detailed surveys on the scale and form of the pro-
jects.' preferential treatments may be required for the optimum develop-
ment of the projects- and for the encouragement of the partlclpatlon of
private enterprises.

It would appear to be advisable to direct such investigations
toward the selection of the few most suitable sites rather than an
" extensive examination for the time being. :

{2) TLauric 0Oils

The future consumption of coconut o0il, palm kernel oil and babassu
0il has higher possibilities for growth in the field of industry rather
than in the Food category, although this will depend on price differ-
ences among other oils and petroleum products. Since there is the
problem of environmental pollution caused by synthetic detergents manu-
factured from alcohols derived from petroleum, especially in recent
years, an increase in demand for the above-mentioned oils may be
expected, provided that efforts are made for the stabilization of supply
and price. :

Thus, stable supply and price competitiveness in the international
market will be key factors in the development of lauric oils. Looking
at babassu from this point of view, despite many problems to be tackled
including the provision of infrastructure such as roads for harvesting
and collection, the mechanization of shell removal and the development
of new uses for parts other than the Kernel, various favorable aspects
may be noted, namely that it is a plant which grows naturally in areas
which are not greatly affected by tropical cyclones, and also that its
constituent parts other than the kernel are potentlally valuable as a
commodity., Co

Since the cultivation of coconut as a single crop ig not profitable
in terms of cost-benefit ratio, the adoption of other profitable crops
to be cultivated between coconut trees may be considered at the same
time, The cultivation of field crops in the early period of coconut
tree planting, and of such crops as cacac which require shade will
improve the overall PIOfltablllty of the farm operations and increase
export competitiveness. .

Palw kernel, the byproduct of palm oil production, should be con-
sidered as a part of the palm oil industry.

{3} Soybean

Brazilian exports now concentrate on soybean products such as the
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0il and the meal, and soybean and its products have already become fully
establiShed a3 international cowmodities, Therefore, if Brazil con-
tinues to'aim at an expansion of exports of soybean products or soybeans
in the future, the competitive power of such exports will remain the
most -important factor. 1In fact, it is considered that the high competi-
tive power of Brazilian soybean products in tecvms of price compared with
other countries! products was the main force behind the strong growth of
Brazilian exports of these commodities in the latter half of the 19 0s,
in addition. to factors such as international political circums tance: .

It is sald that price differences between the United States and Bra: il
contributed to the rise in the share held by Brazil and the sharp £ 11
of W.8. gshare in the Indian market for soybean oil in 1981,

It is also important here that sufficient attention be given nuot
only to price competitiveness but also to problems of quality in secur-
ing the future growth of exports.

{4) Other Oilseeds

This Study covers peanut, sunflower, cottonseed, corn oil and
castdr bean, and all of these oil crops except for castor bean provide
edible oils. These edible o0ils each have their particular flavor aid
each country or region has its own propensities of their consumption.
Further, cottonseed o0il and corn oil are, by their nature, byproducts.
Rll of the above facts must be taken into account in order to increase
the production of these edible oils. Some further comments are made
below on a product basis,

{a) Peanut

Considering the pogsibilities for Brazilian exports of peanut
0il, Brazil is expected to keep its position as one of the major
exporting countries in the future, provided that price competitiveness
is maintained. Although Brazil holds a 3 - 4% share of world peanut
production, this country ranks first in world exports of peanut oil.
The problem ig, however, that Brazilian peanut production is
degreasing.

The decrease in peanut production in the 1970s is thought to be
mainly due to conversion from peanut to soybean cultivation. If the
-production of peanut is to increase in the future, its cultivation in
semi-arid regions with insufficient rainfall for soybean and gra?ns
should be considered, because of peaput's resistance to dry conditions.

Howe?er, the productivity {yield} and production stability in such
regioné may be a problem. TFor an increase in production to_take place,
it will be necessary to sell peanut at a competitive price in the
international market. Such competitiveness may result from.the
overall profitability of farm management that might be attained by
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taking advantage of peanut's ability to maintain iertlle ‘s0ll through
rotation or intercropping with other Crops.

{b) Sunflower

Although Brazilian sunflower production and exports have
increased over the past few years,; the level of exports stands at less
than 10,000 tons, representing a very small portion of the world total
exports of more than 1 million tons, and is outwelghed by the exports
of neighboring Argentlna, at 330,000 tons.

Although the current produ01ng areas in Brazil are concentrated
in the States of Parana, Sac Paulo and Rio Grande do Sul, sunflower is
considered to be a crop suitable for the development of the semi-arid
zone in north-eastern region which is suitable for few otheér crops,
because of its resistance to dry conditions. In this case, measures
for rational cultivation in combination with other crops, and studies
on the introduction of high-yield varieties will be required, as in
the case of peanut mentioned above, in order to meet the international
competition in prices, especially with Argentina.

{c) Cottonseed

Brazil ranks Fifth in the world production of cottonseed, and its
exports of cottonseed .0il are second after the United States, holding
a share of about 14% of total world exports, If the recent tendency
for strong domestic demand for cottonseed oil continues, a significant
increase in exports of cottonseed oil is unlikely.

{(d) Corn 0il

Although Brazil is a major producing country of maize, the pro-
duction of corn oil remains low. Exports of corn oil have begun only
in recent years, and are a little less than 10,000 tons compared with
the total world exports of about 200,000 tons. The future production
of corn oil in Brazil will depend on trends in cornstarch production,
and there are possibilities for the preduction and export of corn oil
as a byproduct of cornstarch with international competitive power if
the demand for cornstarch becomes strong in the future.

{e) Castor Beans
Brazil ranks with India as one of the major exporting countries
of castor oil, but the level of exports has levelled off in recent

years owing to an increase in domestic demand.

Since castor oil has diverse applications as an industrial cil,
as previously stated, domestic demand can be expected to continue
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growing in the future ags a result of tl

N - ) : 1¢ development of Brazili
domest1§ anuery, and there appears to be potential for iiorizi?n
production in the future to meet hoth domestic and export démana g

Bahia ‘State, which accounts f j
_ -8 for the majority of daomesti

: ic -
tion, ha§ thg problem of low yield compared with that of castogrES:E
cgltivatlon in southern Brazil, and efforts are therefore neceqsarr
for the lmprovement of productivity in Bahia and othar reedi N !
northeastern Brazil. regions in
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Appendix Table 1 Countries by Reglon

Economic Classes and Regions

Class 1 : Developed Market Economies
North Amgrica r Canada, United States.
Western Burope : Austria, Belgium-Luxembourg, Denmark, Facrow Islandsg; Finlang,
France, Federal Republic of Geymany, Greece, Iceland, Ireland, Italy, Halta,
Metherlands, Norway, Portugal, Spain, Sweden, Switzerland, United Kingdom,

Yugos lavia,

Oceania : Australia, New Zealand,

Other Developed Market Economies Israel, Japan, South Africa.

Calss II : Developing Market Economies

Africa : Algexia, Angola, Benin, Botswana, Burundi, Cameroon, Cape Verde,
Central Africa Republic, Chad, Comoros, Congo, Ethiopia, Gabon, Gambia, Ghana,
Guinia, Guinia-Bissau, Ivory Coast, Kenya, Lesoto, Liberia, Madagascar, Malawi,
Mali, Mouritania, Manritius, Morocco, Mozambigue, Nambia, Niger, Nigeria,

Ramion, Rwanda, 5Sap Tome and Principe, Seneyal, Sierra Leone, Somalia, Swaziland,
Tanzania, Toga, Tunisia, Uganda, Upper Volta, Zaire, Zambia; Zimbahwe.

Latin America : Antigua, Argentina, Bahamas, Barbados, Belize, Bermuda, Bolivia,
Brazil, Chile, Colombia, Costa Rica, Cuba, Domonica, Dominican Republic, Equador,
El Salvador, French Guiana, Grenada, Guadeloupe, Guatemala, Guyana, Haiti,
Honduras, Jamaica, Martinigque, Mexico, Netherlands Antilles, Nicaragua, Panama,
Paraguay, Peru, Saint Lucia, St. Kitts~Nevis-Anguilla, St. Vincent, Suriname,
Trinidad and Tebago, Uruguay, Venezuela.

Hear East : Afghanistan, Cyprus, Egypt, Iran, lragqu, Jordan, Libya,
Saudi Arabia, Svdan, Syria, Turkey, Yemen Arab Republic, Cemocratic Yemen.

Far East : Bangladesh, Bhutan, Brunei, Burma, Hong ¥ong, India, Indonesia,
Republic of Korea, Liac, Macau, MaLaysia, Maldives, Repal, Pakistan, Phillippines,
Singapore, Sri Lanka, Thailand.

Other Developing Yarket Fconomies : Fiji, French Pelynesia, dew Caledenia,
Papua Hew Guinea, Samoa, Solomon Island, Teonga, Vanuatu,

Class III : Centrally Planned Economies

Asia : China, Democratic Kampuchea, Democratic People's Republic of Xorea,
Hongolia; Viet Ham. .

Eastern Europe and USSR : Albania, Bulgaria, Czechoslovakia, German Democratic
Republic, Hungary, Poland, Romania, USSR,

All Developed Countries : Includes Developed Market Economies and Fastern Europe and USSR of
Class 1I1 “"Centrally Planned Economies”.

All Developing Countries : Includes Developing Market Economies and Asia of Class 11
"Centrally Planned Economies™.

(FAO Classification)
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Appendix Tahle 2

1. Soybean

Conversion and Utilization Rates
of Fats and 0ils

Conversion Utilization rate of oil
Region rate ;
_ £ oi  Fdible Food Other
R _ of oi] processing processing
North America 17.90 41.99 51.33 6.65
wWwestern Europe 17.23 56.05 32.13 11.76
Cceania _ 18.18 100,00 0 o)
other developed
countries 18.18 76.48 11,15 2,44
Africa 17.65 98.00 0 0
Latin America 17.186 41.39 0 58.61
Middle East 17.65 94.62 o] 9.87
Asia 17.86 100.00 O O
Other developing
countries 20,00 100.00 0O Q
Asian centrally 18.00 97.01
planned economies ' : 0 3.08
East European centrally
planned economies 17.03 4l.1% 12.22 46.67
wWorld 17.65 47,29 17.80 8.65%
2. Sunflower
(%)
Conversion Utilization rate of oil
Region rate Edible Food Other
of oil ) processing processing
North America 40.00 98.03 0 1.97
Western Europe 37.61 99.29 c.71 O
Oceania 17.14 66.66 0 33.33
Other developed 50.00 100,00 0 o
countries
Africa 30,00 100.00 ¢} 0
Latin America 33.25 100.00 0 o
Middle Bast 34.95 77.22 o] 22.22
Asia ' 30.00 100.00 O o}
Other d?veloplng 30.00 100.00 o o
countriesg
ASLan'centrally. 34,34 100.00 0 G
planned economies
Fast European cgntrally 44.13 31,45 59,04 9,56
planned econcomies
World 41.15 52,19 39.66 8,15
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Appendix Table 2 (cont'd.)

3. Rapeseed
().

Converslion Utilization rate of oil

Region ratg Edible Foodl Other'

of oil . processing processing

North America 40,78 36,29 45,16 18,55
Western Europe 4).38 © 47,14 22.47 0

Qceania 50.00 88.89 0 11,11
Other developed 40.52 85,08 15,25 o
countries :

" Africa - 37.33 81.82 0 18.18
Latin America 33.33 L00.00 (@] ' 4]
Middle East 33.33 .100.00 o 0
Asia _ 33.18 99,61 0 0.39
Other developing 33.33 100.00 o . 0

countries _
A . . . .
stan centrally 38.01 89.74 o 10.26
planned economies _ :
Fast European c?ntrally 37.98 25.15 60,23 15.20
planned economies .
World _ 37.50 79.53 11,86 8.60
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appendix Table 2 {cont'd,)

4, Peanut
: e . (%)
- Conversgion Utilization rate of oil
Reglon ?atg Fdible Food Other
o of oil praocessing  processing
North America 43.48 76.48 18.63 4,90
; (32.60)
Western Burope 45.58 97.05 2.32 0.63
: (32,28)
Oceania 38,10 160,00 o] 0
o (23.81)
Other developed 45.58 100,00 0 0
countries (32.28)
africa 46,00 100,00 ¢} 0
(33.12)
Latin America 38.04 100,00 0 0
(26.69)
Middle East 46,00 106,00 0 o
: (33.12)
Asia- 40.01 97,73 0 2.27
_ (28.01)
Other. developing 41,99 100,00 O 0]
countriesg (29.39)
Asian centrally 41.99 100.00 0 0
planned economies {29.39)
East European centrally 42,86 16,67 83.33 0
planned sconomies {30.36)
World 45,51 98.69 Q.57 Q.58

Note: The figures within parentheses indicate shelled peanuts,
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appendix Table 2 (cont'd.)

%, Palm kernel - Palm oil

. . %)
~ Conversion Utilization rate of oll
Region . rate Edible Fbcdl ' Othér'
of okl ] processing processing
North America 46,22 - 77.46 15,49 S 7.04
{10.06) (86,03) (4.19)
Western Europe 46.22 - 2.28 33.79 T 63.93
{35.93) {30,50) {33.56)
Oceania 46,22 O Q ' 100.00 -
(o) {100,00) (o)
Other developed 50,00 0 87.50 12,5
countries {14.71) (22,79) (61.76)
Africa 45,00 30,89 .18 68.89
(96.16) (o) (3.79)
Latin America 46,11 0 O 100.00
(39.10) {15,24) {45.64)
Middle Bast 45,00 100,00 o] )
{100.00) {0) (0)
Asia 45,35 76.19 o] 23,81
_ (38.24) (24.79) {36.55)
Other developing 45,00 58.56 o : 41.43
countries (38.87) {0) (61.13)
Asian centrally 49,09 14.81 85,19 O
planned economies (15.10) {0) (85.42)
East European centrally 33.33 O o 100,00
planned economies (0) (o) - (100.00)
World 22,01 1.40 76,59
(68,28) {6.07) {25.65)
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appendix Table 2 (cont'd,)

6. Copra
: . (%)
;- Conversion Utilization rate of ojl
Reg%on_. . Eat? Edible Food Other
. of oil pProcessing processing
North America 63,.91EF  31.48 10.49 58.03
Wwestern Europe 63,91 0.19 67.18 26.68
Oceania 54.54 85,00 0 15.00
other developed o
S 5.
countries 65.00 73.00 14,00 13.00
africa 63,95 98.73 0 1.27
Latin aAmerica 64.00 85.71 0 14,29
Middle East 60,00 0 0 100.00
Aslia - 63.45 94.85 0] 5.15
other developing
. .9 .
countiies 64,99 48,40 4] 51.60
hsian centrally
o 21 .
planned economies 65.2 100,060 0 0
Fast European centrally
; 0.¢ .
planned economies 60.00 0 100.00 ©
World 64.90 52437 9.34 38.29
7. Cottonseed oil
: (%)
Conversion Utilization rate of oil
Region rat§ Fdible Food' Other,
of oil processing  processing
North America 16.29 60.46 28,76 10.78
Western Europe 16,29 100.00 0 0
Oceania _ 16.29 100.00 0 o]
Other developed 18,75 75.76 24.24 0
countries
Africa 15,68 100.00 0 o]
Latin Bmerica 15.68 100.00 G 0
Middle East 15.68 62.96 37.04 0
Asia i5.68 100.00 0 0]
Other dgveloping 15.68 100.00 0 0
countries :
Aslian centrally‘ 13.99 74,73 o) 25.09
planned econonies
East European cent:ally 17.41 45.22 o 54,78
planned economies
World 15.92 59.38 9.69 30.88
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Appendix Table 5

o

Projected'Consumphidn by Types of Fats and Oils

(o4l base 1,000 Mr)

Utilization Utilization . i

rate rate of oil 1380 19907 2000

Soybean Edible 47.29 0.6413 9,577 11,983 13,766
oil Food process, 17.80 O.2414 3,605 4,511 5,182
Inedible 8.65 0.1173 1,752 2;192:. 2,518
Total’ 73,74 - 1.0000 14,935 18,685 21,466

Sunflower  Edible 52,19 10,5219 2,462 2,737 3,095
oil Food process. 39.66 0,3966 1,871 2,080 2,352
Inedible 8.15 0.0815 384 427 483

Total 100,00 1.0000 4,717 5,244 5,930

Peanut Edible 98,69 0. 9885 5,534 5,645 5,644
oil Food process. 0.57 0.0057. - 32 33 33
Inedible 0.58 G,0058 32 33 33

Total 99.84 1.0000 5,598 5,711 5,710

Rapeseed Edible 79.53 0.7953 2,945 3,774 4,403
oil Food process. 11.86 0.1186 439 563 657
Inedible 8.60 0.0860 318 408 476

Total 99,99 0.9999 3,703 4,746 5,536

Cottonseed Edible | 59,38 0.5941 2,427 2,426 2,386
oil Food process. 9.69 0.0969 396 396 - 389
Inedible 30.88 0.3089 1,262 1,262 1,241

Total 99.95 0.9999 4,086 4,084 4,016

Safflower Edible 85.23 0.8523 291 370 448
o0il Food process. 2.11 00,0211 7 .9 11
Inedible 12.66 0.1266 43 55 67

Total 100,00 1.0000 342 434 526

Sesame Edible 97.46 0.9754 857 837 816
oil Food process. 0.16 .0016 1 1 1
Inedible 2.30 0.0230 20 20 19

Total 99,92 1.0000 879 858 837

Castor Edible 0 0 0 ) 0
oil Food process. 0 0 0] o] 0
Inedible 0.:9838 1.0000 345 290 252

Total 0.9838 1.0000 345 290 252

Linseed Edible 9.92 0.0992 59 47 44
oil Food process. 18.65 0.1865 110 B89 84
Inedible 71.23 0.7123 420 340 319
100.00 1.0000 590 477 448

Total
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appendix Table 5 (cont'd.)

{0il base 1,000 MT)

Utilization Utilization

rate rate of oil 1980 1990 2000

Coconut Edible 52.37 0.5237 1,49 1,695 1,894
oil Food process. 9.34 0.0934 266 302 338
Inedible 38.29 0.3829 1,090 1,239 t, 385
Total 100.00 1.0000 2,846 3,237 3,617
palm Edibhle 68.28 0.6828 3,432 4,523 4,627
oil Food process. 6.07 0.0607 305 402 411
Inedible 25.65 0.25865 1,289 1,699 1,738
Total 100.00 1.0000 5,026 6,624 6,776

palm kernel Edible 22.01 0.2201 154 174 184
oil Food process. 1.40 0.0140 10 11 12
Inedible 76,59 0.7659 537 606 640
Total 100.00 1.0000 701 791 836
Olive - Edible 97.92 0.9933 1,791 1,888 1,980
oil Food process. O 0 0 0 4]
Inedible 0.656 0.0067 12 13 13
Total 98.58 1.0000 1,803 1,901 1,993

Total Edible 38,062 44,498 48,759
: Inedible 9,504 8,584 9,184
Total 45,566 53,082 57,943
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Appendix Table 6-8  Projected Production ang Consumption of

Rapeseed 011

Developad Developing Centrally planned

; World
. countries countries __economies total
area (1,000 ha)
1980 2,461 4,212 3,825% 10, 498
1990 2,497 4,212 4,133% 10,842
2000 2,499 4,212 4,187% 10,898
unit yield (MT/ha)
1980 1.40325¢* 0.5965 0.82072*
1990° 1.45175% 0.6910 0.84592+
2000 0 1.50025% 0.7876 0.87112+
production (crop base 1,000 MT)
1980 3,453 2,512 3,139 9,107
1990 3,625 2,910 3,496 10,031
2000 3,749 3,317 3,647 10,713
Consumption (oil base 1,000 M}
1980 1,092 1,498 1,115 3,703
1990 i,105 2,081 1, 560 4,746
2000 1,106 2,425 2,005 5,536
Production {0il base 1,000 MT)
1980 1,416 837 1,189 3,442
1990 1,487 970 1,325 3,782
2000 1,538 1,106 1,382 4,026
Potential volume of exports/imports
{oil base 1,000 MT)
1980 324 -661 74 -263
1990 382 -1,111 ~235 -864
2000 ' 932 ~1,1319 -623 ~-1,510

* projected using linear regressions
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Appendix Table 6-9 Projected Production and Consumption of
Cas tor Bean

Developed Developing Centrally planned World
countries - countries economies’ total
area {1,000 ha} : . '
1980 8 1,064¢% 371x% 1,443
1990 8 1,075% _ 3394 1,422
2000 8 1,087 308%* 1,403
Unit yield (MT/ha)
1980 0.613 0.666 0. 350
1990 0. 606 0.693 0.346
2000 : 0. 606 0.721 0,346

Production {crop base 1,000 MT)

1980 5 709 130 844
1990 5 745 117 867
2000 ' 5 784 _ 107 896

Consumption {oil base 1,000 MT)

1980 135 115% 95 345
1990 8l 11l4* 95 290
2000 43 114* 95 252

Production {oil base 1,000 MT)

_ 0.4400 0.4448 0.4286 :
1980 o 2 315 56 373
1990 - 2 331 . 50 383
2000 2 349 46 397

potential volume of exports/imports
{oil base 1,000 MT)

1980 : -133 200 -39 28
1990 -79 217 ~45 73
2000 -41 235 ~49 145

* Projected using linear regressions
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Appendix Table 6-10 Projected Production ang Consumnption of

Safflower

Developed Developing Centrally planned  World
countries countries

o - LLountries economias total
area {1,000 ha)
1980 : 194 1,236 6 1, 436%
1990 197 1,683* 2 1,882%
2000 197 2,131* 0 2,328%
Unit yield (MT/ha) :
1980 1.2126 0.6604 0. 4306
1990 1.1047 0.6718 0.4287
2000 1.0434 0.6726 0.4285
Production {crop base 1,000 MT)
1980 235 816 3 1,054
1990 : 218 1,131 1 1,350
2000 ) 206 1,433 0 1,639
Production (oil base 1,000 MT}
G.3526 0.3159 0.3333
1380 83 258 1 342
1990 17 357 0 434
2000 73 453 0 526

* projected using linear regressions

[1]1-545



appendix Table 6-11 projected Production and Consumption of
Sesamne :

peveloped Developing Centrally planned World
countries countries _economies total

Area (1,000 ha)

1980 3 5,647 1,005* 6,655

1990. 1 5,743 1,080* 6,824

2000 0 5,769 1,156% 6,925
Unit yield {(MT/ha)

1980 C. 469 0.293% 0.379*

1990 G.469 0. 305%* 0.352%

2000 0,469 0.317* 0.325%

Production (crop base 1,000 MT) .
1980 1 },655 38l 2,037
1990 1 Y,752 380 2,133
2000 ) 1,829 376 2,205

Consumption {(oil base 1,000 MT)

00,5417 00,4436 0.4702
1980 1 734. 179 914
1990 1 777 179 957
2000 0 811 177 988

Production {(cil base 1,000 MT)

1980 59 624 191 874
1890 42 624 1g2 858
2000 21 624 162 837

Potential volume of exports/imports

(¢il base 1,000 MT)

1980 -58 110 -12 40
1990 -41 153 -13 99
2000 -21 187 ~15 151

* Projected using linear regressions
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Appendix Table 6-12
Olive

Developed Developing

Projected Production and Consumption of

- Centrally planned World

. countries Ccountries economies total
production (crop base 1,000 MT)

1980 ' 6,294 2,670 51 9,015

1990 ' 6,312 3,191 52 9,555

2000 6,313 3,487 52 9,852
Production (oil base 1,000 MT)

0. 2001 0.2055 0, 2001

1980 1,259 549 10 1,818

1990 1,263 656 10 1,929

2000 1,263 717 10 1,990
Consumption (oil base 1,000 MT)

1980 1,346 437% 20 1,803

1990 1,354 527% 20 1,901

2000 1,355 618% 20 1,993
Potential volume of exports/imports
" (oil base 1,000 MT)

1980 -87 112 -10 15

1990 -9l 129 ~10 28

2000 -92 99 ~-10 -3

*  Pprojected using linear regressions
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Appendix Table 6-13 Projécted Production and Consumption: of:
Linseed :

WOrld.

Developed Developing . Centrally planned
countries countries ‘economies total
Area (1,000 ha) ‘ : g
1980 993 3,079% 1,562 5,634
1990 - 923 3,336% 1,406 5,665
2000 909 3,593% 1,301 5,803
Unit yield (MT/ha) .
1980 _ 0.856% 0,429% 0.278
1990 0,.982*% 0, 468" 0.275
2000 1.108% 0. 504% 0,275
Production {(crop base 1,000 MT)
0.3492 0. 3319 0.3443
1980 849 1,321 434 2,604
1990 906 1,561 387 2,854
2000 1,007 1 811 358 3,176
Consumption {(cil base 1,000 MT) .
1980 160 281 149 590
1990 36 284 157 477
1995 16 284 157 457
2000 7 284 157 448
Production {oil base 1,000 MT)
1980 296 438 149 883
1990 316 518 133 967
2000 352 601 123 1,076
Potential volume of exports/imports
{0oil base 1,000 MT) _
1980 136 157 0O 293
19380 280 234 -24 490
2000 745 L7 -34 628

* Pprojected using linear regressions
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(1) -APPENDIX 1

OCEAN TRANSPORTATION OF OILSEEDS AND VEGRETABLE OIL

A. OUTLINE

Oilseeds are chiefly transported by bulk carriers_éxcept for small
lots of consignment carried by liners (container ships in the main},
Soybeans, maize, palm and copra are usually transported by bulk carriers
but sometimes by liners according te the use for which they are consumed.
Sesame and peanut are mainly carried by liners. ~As for sunflower seed,
cottonseed and castor beans, liners are also used for some lots of then,
depending on the conditions (their use and level of consumption) at
their places of consumption.

Végetable oil is transported mainly by small tankers (clean and
chemical tankers) of 20,000-30,000 dead weight tons (Clean and chemical
tankers are primarily used to carry refined oil such as naphtha, but
vegetable oil is also transported by these tankers. Even tankers for
refined oil are used also to transport vegetable oil provided that the
inside of the tanks can be cleaned easily).

Soybean, palm, coconut and corn oils are transported chiefly by the
tankers mentioned above but where the lot consigned is small, or
depending on the kind of product {castor bean oil, for example), a liner
may be used.

Some vegetable oil such as coconut oil, for example, is fluid in
the tropical condition but becomes solid with the lowering of tempera-
ture and for such a case a heating tanker is used,

In actual transportation, crude oil and refined oil are occa-
sionally loaded mix due to the avaiiability of tanks. Shippers dislike
such a mixed loading since the quality of refined oil may differ some-
what among refineries. The loading method of refined oil is usually
determined between the shipping company and the shipper at the Cime of
contracting carriage.

The vital factors in transporting vegetable c¢il are, in addition to
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the availability of a tanker to be charteq,

the availability of the oil

storage facllities and storage capacity at the places of production and
consump tion. |

However, factors determining the
diversified and not any one of them seems decisive.

actual cargo rates are even more
The circumstances

and mechanism of pricing are outlined below.

B. OCEAN FREIGHT RATES

-Similar to rail, road and airway rates, ocean rates are the payment
which a shipping company receives for the services of carrying pas-
sengers and cargo by ship.

1.

Ca

2.

Types of Rates

Passenger fares and freight rates classified by what is actually
carried.

bomestic and international rates classified on the basis of areas
served,

Advance payment freight and deferred payment freight to be
settled on a fixed date.

Agreed rates which are determined beforehand by negotiation among
shipping companies and free rates which are fixed for each
contract of carriage.

Classification of Rates by the Method of Calculation

2.1 Rates by Weight

Rate per unit weight of cargo. They are used usually to
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calculate charges for heavy cargo such as ilron ore and coal. The
units of weight are metric ten (1 ton= 2,204 pounds), and long ton
{1 ton = 2,240 pounds), :

2.2 Rates by Measurement

Rates per unit measurement of cargo. They are used to com-
pute charges for light and bulky cargo such as cotton, Although
the units of measurement differ somewhat among countires, 40 cubic
feet (about 1,1 m3) is taken as 1 measurement ton {In North
European countries, 1 m3 is taken as 1 measurement ton).

2.3 Ad valorem Rates

Rates based on the value of cargo., They are used to calcu-
late charges for valuables including gold, silver and jéwelry for
which special care is required in their transportation.
2.4 Item Rates

Rates per item of cargo. They are used to calculate charges

for cargo such as raw cotton and raw silk of which packing is
standardized and weight and measurement per item are fixed,

3. Classification by Types of Ships Used

Apart from the difference die to the types of rates and methods
of calculation as mentioned above, rates alsc vary according to the
types of ship used, viz., liner, tramper, single-purpose vessel or
oil tanker.
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C..

PRESENT SLTUATION OF RATES FOR EACH TYPE OF SHIp

1. Liner-

- 'Liner® vefers to a ship operating on a schedule (i.e. monthly,
bimonthly or otherwise) through a fixed route,

.Liners are used chiefly to carry a wide range of general cargo
{although mainly, industrial products).

Rates are not negotiated each time the cargo is consigned, For
each regular line, a shipping conference is organized by the ship-
ping companies who assign their ships on a particular line and nego-
tiate with their major shippers over tariff rates in order to
stabilize rates and facilitate the collection of cargo.

Tariff rates are fixed for each route and each kind of cargo.
Shippers whe are under contract with a shipping conference are obli-
gated as a rule not to use space other than that of the conference
liners and, in return for doing so, the shipowners arrange economi-
cal contract rates for the shippers (The shipping conference has the
right to operate its regular lines and control rates).

A steep rise in the price of crude o0il due to the first oil
crisis in 1973 saw the world economy hit by severe inflation.
Inflation brought forth sharp rises in fuel costs as well as in crew
wages, ship maintenance costs and port disbursement, resulting in
highér rates. Consequently, business stagnated and shipping charges
levelled off until the second oil cirsis in 1979 accelerated infla-
tion again with rates rising sharply. Even allowing for these

.situations, as the rates of liners are fixed in advance for almost

all cargo by the shipping conference, they fluctuate less than those
of trampers and therefore are more stable.

Besides these liners, there are ships operating outside the
control of the shipping conference. In the initial stages of the
Iran—iraq War in 1980, ships not under the control of the conference
showed a remarkable contrast in business activity to the conference
liners. Ordinarily, such ships offer lower rates than conference
liners but. many of them are superannuated vessels and consequently
theix accident rate is believed to be higher than that of conference
liners.

The . shlppers who are under contract with the shipping confer-
ence cannot use non-conference ships and if such use is detected the
conference is allowed to apply non-contract rates which are disad-

vantageous to the shipping owner,
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However, since 1981, the world economic recession has affected
the rates market and the trend of rising rates up to that time comes

to level off (Fig. C-1).

Fig. C-1 Movements in the Preight Index of Liners
(Jan. 1973 - Mar. 1982)
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2004~ -

(Freight Index)
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Source: Institute of Shipping Economics, Bremen

2. Trampers

Trampers are those vessels which, in response to demand for
cargo transportation, supply space at the time and on the route
which the shipper requires, without being limited to fixed routes or
shippers. '

Principal types of dargo which are frequently carried by tram-
pers are such special articles as mining products, lumber, grains
and heavy machinery. As the quantity handled by them is large,
cargo of the same kind is often transported at full capacity. Many
single-purpose vessels are placed in commigsion in order ko meet the
demand for cargoe transportation which rises with the expangion of
foreign trade.  They include bulk carriers used solely for bulk’
ca:go and single-purpose ships which engage in exclusive carriage of
ore, oil or automobiles. '

[1]~554



Tramper rates are not determined in the same
They are fixed in the charter contract between the
shipper for. each shipment.

way as liner rates.
shipowner and the

in rates.

When products at a certain point are moved intern
large quantities and such movement becomes
rates in question serve as an international

In short,

) : _ Rates, therefore, Fluctuate widely
depending on the amount of space available to meet
cargo transportation,
ness is prosperous,

the demands for

as foreign trade expands when husi-

demand for space increases resulting in a rise

ationally in
regular the cargo and the
freight index for tram-

pers, and these regional factors are incorporated into the tramper

market.

In the world tramper market, the principal business takes

place in Tokyo, London (Baltic Shipping Exchange) and New York
(Prable C-1).

Table C-1

World Markets of Trampers
(Loading point and Type of Cargo)

a. North American Market

Atlantic coast Wheat, Barley 5t. Lawrence River Basin
Northern Range
Coal Hampton Roads

Gulf of Mexico
Pacific Coast

Grain (soybean)
Wheat

New Orleans, Galveston
British Columbia

Iron ore San Francisco
b. Central American Market
Sugar West Indies
Iron ore Venezuela
c. South American Market
Grains La Plata River Basin
d. Australian Market
Wheat, Barley East, West and south coasts
Sugar Queensland
€. Asian Market
Far East Sugar, Lumber, Philippines
Iiron ore
Southeast Asia Iron ore, India
: Manganese ore
Rice Thailand
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Table C-1 {cont'd.)

f. The Middle and Near East and Mediterranean Market

Salt Aden, Red Sea
Phosphate rock Casablanca

g. African Market
Sugar Mauritius
Maize, Iron ore - South aAfrica
Iron ore West Africa

In order to understand the movement of tramper rates, the move-
ment of rates in the liher market.can be used as a comparison.
Principal types of cargo and main routes to which inquiries for
rates are referred are shown below (Table C-2).

Table C-2 Cargo and Main Routes of the Trawmper Market

Cargo : Loading point Destination

Cereal Great Lakes W. Europe
Great Lakes UK
Gulf of Mexico UK
Gulf of Mexico W. Europe
Plate* . W. Europe
Coal Hampton Roads W. Europe
Grain U.S,. Pacific Coast Japan
U.S. Gulf Japan
Coal Hamp ton Roads Japan
Sugar Durban Japan

Ore Marmagoa . Japan

* T.a Plata Rstuary area

. Fig. C-2 shows the movement of rates for main routes which
serves as a standard for the transportation of grains. It clearly
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indicates a violent fluctuation of the'tramper'market and reflects
how the tramper market correlates strongly with the business cycle,

In 1972 and 1973, the USSR bought an unprecedented qudntlty of
grain from the United States due to the former's poor cereal harvest,
Rates, which scared as a result of these purchaseq and the Lirst oil
erisis in 1973, declined rapidly with the subsaquent downturn in the
world economy. In Che three years from 1975 to 1977, the world eco-
nomy, being failed to recover from the oil crisis, business activity
stagnated and rates, too, moved within naryow limits at a low level,

Then, rates rose considerably as a result of the Iran Revolu-
tion in 1978 and the outbreak of the Iran-Iraq War in 1980. They
also rose due to chartering activity by the USSR in 1980 which
demanded very large space following the bulk purchase of cereals.

However, since the second half of 1980, rates have gradually
declined to the present level hecause of the global recession.

3. Single-Purpose Vessels (A type of tramper)

In accordance with the expansion of world economy, scale of
production and consumption grows larger for a particular article,
and volumes of ocean cargo traffic increase. . When the trade volume
of a certain article comes to stabilize throughout the year and it
enables long-term mass transportation, single—purpose vessels will
be used in order to reduce transportation costs.

The type, structure, performance and equipment of single-
purpose vessels are designed so as to suit best the nature of the
cargo, port facilities at the loading and unloading points of the
carge and the trade routes, Therefore, they enable efficient opera-
tions compared to ordinary ships. When the type and volume ¢f cargo
are predetermined, the capacity ton of sxngle-purpose vessels can be
easily increased.

Cil tankers and ore carrviers are two examples of vessels whose
capacity ton can be increased. The factors involved in the develop-
ment of such vessels are:

Aa. Sharp increases in demand for the transportation of petroleum and
‘iron ore.

b. Increases in the cargo units (i.e., quantity of a single-item)
-following the expanded scale of productlon at oil refineries and

steel wmilils.

©. Comparative esase of loading and unloading of cargo and capability
of handling a large guantity in a short time,
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d, Capability of building large ships
Yol ¢ rge ships at a low o ¢
advanced technology of ship building. cost due to the

2. No'neQ?SSltY to i?crease crew in proportion to the increases in
ship size, resulting in reduced crew costs, Also, as relatively

lm’v’ 1\0I SE}}OWEL i S required f(?t 1 (2] 1' n f
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1 " by . <
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Fig, C-3 Increased Size of Vessels and Freight Index
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Source: Japan Maritime Public Relations Center

When a shipping enterprise builds a large single-purpose vessel,
it enters into a long-term contract with a shipper so that the capi-
tal investment can be recovered during the contract peried, since
the nature of such ships makes it impossible to load any cargo other
than that intended. In the case of single-purpose vessels, there-
fore, rates are not determined according to supply and demand con-
ditions, but are fixed by contract between shipowner and a shipper
taking into agcount current market rates.

Wwhen a large single-purpose vessel is actually chartered, the
port facilities at the producing and consuming points become an
important consideration. If berth facilities such as loading and
unloading equipments, cargo storage facllities, and depth of water
in the harbor are inadequate, problems arise in loading and unload-
ing large quantities of cargo. In this casé chartering is impos-
sible even if low rates are contracted.
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Since the guantity of shipped agricultural products and that of
grain in particular is very large it is examined to transport these
products in single-purposé ships. However, as the gquantity of trade
grain varies due to political and economic considerations, and
yxelds vary due to weather; shippers find it difficult to Eorward a
fixed quantity at a predetetmlned time. ~Thus. the problem to be .
solved is how to overcome the risks borne by_phlpperq when a long-
term contract has heen entered into and a single-purpose vessel
chartered. :

In the case of tankers, a substantial portion of oil cargo is
carried under long-term contract betwcen a shipping company and an
0il company {shipper) and rates are determined by agreement similar
to that involving single-purpose vessels.

However, as regards other oil cargo which is not under long-
term contract, tanker rates are the same as tramper rates, in that

they vary according to regularity of cargo movements, The market
conditions of both also show rapid change (Fig. C-4}.

Fig. C~4 Movements in the Freight Index of Tankers

300 [ -

200

Freignt 3 74 75 76 77 78 3! 80 8l. . 82

index

Yoar worldscale = 100

Source: Institute of Shipping Economics, Bremen
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Fig. C-4 shows the movemenls in the frej i
The freight index fluctuates sharply becau;:lﬁztréﬁgﬁx ?grsgzkzrg'
refined oil) as an-energy resource is highly sensitive to the 211-
tical and economic climate and tapker space 1n the free marketp(that
not tied by long-term contract) is in limited supply.

D. TRAMPER RATES

Tramper rates are determined according to demand for, and supply of
space. - However, they are not determined simply by the availability of
space and quantity of cargo even though demand and supply relationships
are a primary factor in fixing them.

Rates also vary according to the type, size, route and conditions
of assignment of the ship which carries the cargo as well as the kind,
guantity and frequency of transport of cargo which is carried. 1In
detail:

a. Rates vary according to the type of vessel (loading capacity per one
voyage). Where cereals are transported by a bulk carrier, the larger
the carrier, the lower the rates.

b. Rates vary according to the kind of ship, such as ordinary cargo
vessels and single-purpose ships when they are used to carry actual
cargos, Iron ore,'for example, can be carried by a single-purpose
ship at lower rates and more efficiently than an ordinary cargo
vessel. Heating tankers are used to transport coconut oil which
solidify at low temperatures and thus rates are higher than those
when ordinary tankers are used.

c. Rates vary according to routes even for the same cargo. They cannot
be determined simply by the sailing distance. For example, if the
ship sails through an area where the political situation is unsettled
or has as its destination such an area, rates charged are naturally
higher ‘than those normally charged. Also, rates are affected by the
changing conditions of a route.

d. Rates reflect whether a ship of the kind and type desired by a
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shipper is available at the time when his cargo is shipped. - In the
case where a cargo of 50,000 tons is carried by one ship, rates are
naturally more economical than those ia the case where the: cargo is
transported in two lots of, say, 20,000 and 30,000 tons respectively,
If a ship has to Dbe brought from another port, this also increases
the rates. '

e. Rates vary according to the type and natuve of cargo carrieds These
factors include the degree to which rates can be imputed to that
cargo; carge which contaminates hold and oil tanks; dangerous goods,
and other factors. :

f. Rates vary according to the quantity of cavrgo which is transported at
any one time. This factor relates to the size and type of a ship but
more obviously to the fact that the greater the guantity of cargo
carried at any one time, the cheaper the rates become.

g.» Frequency of transport of certain cargo is also a major factor
influencing rates. The more a cargo is transported over a long
period and in large guantity the more the rates are stabilized and
cheaper. Rates charged on cargo which is transported on an irreqular
basis are, in many cases, higher and more unstable than those men-
tioned above. ' '

As stated previously, the fFactors relating to tramper rates are
diverse and the mechanism of rates determination is very complicated and
difficult to understand. Furthermore, as rates are influenced by the
speculation of those concerned in ocean shippiny, including shipping
companies, shippers and brokers, they alsoc become subject to speculative
transactiocns.

The Tokyo market is so large that its transactions account for
about 20%, or 700 million tons, of the total world volume of cargo which
amounts to about 3,500 million tons and thus it exerfs a considerable
infinence on the world tramper market.

However; the actual situétion of ratps negotiation in this market
is difficult to grasp accurvately. Actual rates which are published are
said to cover about 10% of the total volume of transactions.

Since the tramper market is a perfechk free market, rates determined
there are in fact a market guotation. Therefore, it is customary not to
publish actual rates since it is disadvantageous to both the shipping
company and the shipper to make public the price.agreed between them
taking into account the supply and demand situations of vessel space.

. The market conditions of tramper rates, which congtitute a market
quotation, fluctuate gharply every month.. As movements in the tanker
market suggest {see Fig. C-4), market prices may fluctuate by a factor
of 4 or 5. Such market conditions make it very difficult to assess
market prospects.
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For the reasons stated above, it is not easy to grasp the actual

rates in the tramper market, Also, the actual tendencies of the tramper

market can only be grasped by analogical inference based on the Ereight
index obtainable from shipping statistics. )

In conclusion, tramper rates are determined case
into account overall supply and demand relationships based on the type,
gquantity and nature of carge carried; the size, type and location of
ships used to carry the cargo; the gquality of port facilities in the

areag concerned; and political, economic and seasonal factors,

by case taking

Mention should also be made here of energy-efficient vessels.

Enetgywefficient vessels have the distinctive features of greater
tfuel efficiency by reducing vessel's resistance to waves. ‘The reason
for the emergence of energy-efficient ships can be found in the neces—
sity to reduce fuel costs after the price of crude oil scared due to the
oil crisis.

At present, the rate of energy-efficient ships in service is very
small (several percentage). 1In order to judge whether these ships will
be efficiently used in the future, the Eollowing two points should be
congidered. '

The first concerns price. With a rise in the price of crude oil,
the demand for these ships will similarly rise or at least remain stable
in terns of rate of ships in service, but if oil prices fall the aneed
for them will lessen. The second point involves techaology. ‘The aim of
reducing fuel'consumption may be satisfied by decreasing number of
engine revolution which would then necessitate the development of a
durable low-speed revolving engine. On the other hand, if a high-speed
revolving engine is uged a system for utilizing surplus energy will be
required.

These problems are concernad with fuel cost and its trend is an
important determinant for the Future of energy-cfficient ships.
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[1}-Appendix 2

RECENT WORLD SUPPLY AND BEMAND OF OILSEEDS

A, 0Oilseeds: Recent World Supply and Demand*

e o (1,000 MT)
1980/81 1981/82 1982/83
(Oct.-Sept.) (Oct.-Sept.) (Oct,-Sept.)
Supply |
Opeﬁing stockst*
SOybean- _ 19,142 16,527 15,676
Cotton seed 960 561 929
pPeanut {shelled) 332 234 582
Sunflower seed 1,330 480 610
Copra 190 210 200
Total 21,954 18,012 17,987
Production
Soybean 80,913 86,589 93,563
Cotton seed 25,408 27,931 26,725
Peanut {(shelled) 10,754 13,650 11,850
Sunflower seed 13,120 14,824 16,384
Copra 4,822 4,805 4,937
Palm kernel 1,448 1,705 1,884
Castorbean 773 380 793
Total 137,238 150, 384 156,136
Grand total 159,192 168,396 174,123
Demaqﬂ
Soybean 83,528 87,440 g0, 339
Other oilseeds 73,704 80,401 81,869
Total 157,232 167,841 172,208
Ending"stdcks 19,853 19,380 22,482
16,527 15,676 18,990

Of which soybean

* Figures are preliminary.

*% Opening stocks are those in major countries.

Source: _Qil Worid, March 25, 1983
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B, Vegetable 0ils:  World Balance

. . {1,000 MT)
1980 1981 g 1982
(Jan.~Dec.} {(Jan.-Dec.) {Jan,-Dec, )

Opening stocks

Soybean oil 1,245 1,920 1,969
Cotton oil 279 296 289
Peanut oil 389 315 - 271
Sanflower oil a8t 795 759
Coconut oil. 428 ' 482 459
Palm kernel oil 88 129 107
Palm oil 837 816 ] 785
Castor oil 90 97 86
Total 4,157 4,850 4,725
Production i
Soybean oil 13,394 13,167 13,354
Cotton oil 3,044 3,063 3,270
Peanut oil 2,588 2,305 2,882
Sunflower oil 5,036 5,035 _ " 5,303
Coconut ail 2,768 2,811 : 2,877
Palm kernel oil 636 615 ‘708
Palm. oil 4,603 4,837 5,695
Castor oil 356 321 C 326
Total 32,425 32,154 34,415
Imports : : _ _
Soybean oil i 3,339 3,513 3,585
Cotton oil . 443 460 513
peanut oil 514 354 _ 418
Sunfleower oil ' 1,069 1,170 ' 1,183
Coconut oil 1,118 1,414 © 1,285
Palm kernel oil - 400 378 453
palm oil 3,721 3,579 4,139
Castor oil 186 : 183 157
Total 10,790 . 11,0561 11,733
Exports
Soybean oil 3,301 3,570 3,577
Cotton oil 449 463 518
Peanut oil 491 346 464
Sunflower oil 1,127 1,120 1,235
Coconut oil 1,218 1,386 1,304
Palm kernel oil 388 . 393 467
Palm oil 3,769 3,489 4,190
Castor oil 188 184 151
Total 10,931 10,951 11,906
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B. (cont'd.)

{1,000 MT)

1980 1987 1982
(Jan.-Dec, ) {Jan.-Dec.} ___(Jan.-Dec.)
Disappearance*
Soybean oil 12,756 13,062 13,574
Cotton oil 3,021 3,067 3,234
Peanut oil 2,683 2,357 2,787
Sunflowef oil 4,985 5,121 5,259
Coconut oil 2,615 2,861 2,881
Palm kernel oil 607 622 688
Palm oil 4,577 4,957 5,317
Castor oil 365 331 329
Total 31,609 32,378 34,069
Ending stocks

Soybean oil 1,920 1,969 1,757
‘Cotton oil 296 289 320
Peanut oil 315 _ 271 319
Sunflower oil 795 759 751
Coconut oil 482 459 436
Palm kernel oil 129 107 112
Palm oil 816 785 1,112
Castor oil 97 86 88
Total 4,850 4,725 4,895

* Regidual of the balance

Source: 0Oil World

[1]1-567



661

pTaIom 110
(30 +FTO) BIISHIN
(pdoxng -M*N *JTO) OPUL/TIULE
(wepasgloey -JT2) epeued/ysn

:90I008

sTsUTDY WUTBg
readon

:pEsSSs ISMOTIUNS

ausudtys 3dmoxd ‘edTIIV ISIM

CAON uucﬂm ‘gotad s,2@71955x ‘{odoing +JTD ‘pPOITAYS) ®OTIIY I3nuUBdg
(wepasljoy *3ITD) *S-n  uweqlog
592 e9¢ - LET 0sZ ¥z sig £5¢ .mwm 8¢ 8L 56T Sec o6l g6t
LiE o0g QzZe ArAY tec LeT Lig oLt 0Tt Pit 0ft vt ot igetl
SPC 0LE 062 2672 aie LYe L2 9e ¢ LOE are 06t L1 Ly 086l T2uley wivd
A%3 mmm 982 LT 8L 282 0TE 9ce gL 2€¢ £ee ShvE LYE 78614
<TAY LGE 7ot 09¢ 0S¢ £9¢ L9E <8¢ 68¢ g8t 6% LiP CEY 186t
£sy ey vy 59t £0¥ SEY 1°3°372 (o154 oov ovy YA 5958 L8S ogel 210D
58T [4°14 2T i424 8¥T  zgZ 597 €62 gZ¢e 62¢ aLg 9z¢ tZ¢ ¢gel
0Z¢ cLg o0t £8¢ 68¢ oce Ll 0ge 44 LEE gzt AR av e L1861 ‘ poss
S0¢L 89¢ £8€ St &LE Qee AN 9L LLT LST L9T L8T 88T Dg61l Ismoiyung
- - - - - - 0sg 09¢ oLy L% ozy 01% 0s% Zgel
Zee oSy 0s¥% SLY 069 06%9 QoL SLL Q6L QSL - 0%9 LZY 1861
86Y pze . sEg 5¢5 - LGS 0Ly Ccy¥ ¥y Lo% sgd 00% ce8b 086 L Jnuead
Sve zee 0ge 7le 91z PeT 344 P52 692 §9Z 414 AY4 [AY4 [4=152%
387 9¢eg LST 0se vac £8¢ YA Leg 90¢ gLl s0¢ a0¢ £Te L8si
g6e vee £9¢ ove Sge 60g: €£0¢ 29¢ oez Z5¢C vaoc LLT 89¢ 0861¢ ueagqiog
(AR oo “AON 2D *ad ) £ A d
TenuUUy d R "320 3dssg ny e sunp BW ady TEW gea uep aeox
(uc3/4sn)

{(Z861-086 1) S0TIg obeIaay Tenuuy pue ATYIUOK

{SpYSSTTO

T2

[11-568



PTIOM TTO :20IN0G

{WepIDlzIoY ‘NUuel-~xs) ulbTio Aur :TIC IIMOTIUNS

(sdoang "M N *ITP) TEW/UnSs :TI0 Wieg (wepxa330y *JITo) Utbiro Aur  :TT0 3nuesd
{WepIal30y "FI2) BISAeTeH :IIC T2ulay wied (wepxsj3qoy *IT2) ZS4d "S°n IO uQelloed
(wepxe33oy -FID) Opui/TIyd :TTO JINUODCD {TTTR-X® *q0J) Udang :TT0 Uesdios
a2 9L€ z9¢ gse 08¢ 96t LEY ver Lig 606 L0S B82S c08 86 L
128 £8¥ Qog £ls 60¢% Ltes 00% ove 666 885 oZe ove 1A% LBEL
98¢ 2Z9 588§ LOS 6085 8ig S¥S 1] ¥39 L9 LEG £89 £€L9 0861l TTe wied
8BSV gy 0¥ L9€ 88¢ Z8¢ =Y L8% 508 SLg oLs LES 88% 286l
885 LES £9¢ PR cgs 0Lg L9 0%9 oL9 586 $Q9 1% 629 L8EL
699 gLe €99 09s 685 602 SEo 0ce SLe 559 0sL 0%8 L8 086 L Teuzay wurTed
etk 6T¥ 9Ly led Ly iy 9% LeY €6V 705 o8Yy 9Z% QLS 861l
QLS S¥S QLS . ¥9§ SES seg S8S 0L% £9g €8S FLg £0% ¥ie L8611
TLS oLs 059 08¢ 08s 0o 8¥% 0e9 8L 099 0oL ove S88 0861 TIO 3TUODOD
625 8c¥ LLT SLY 86t ¥0s g€s s8¢ ¥is SLs vrs 98¢ 88% 86 L
6£9 £85 c6s aLs 88¢ £¥v9 $89 z69 699 259 089 058 06% 1861 Tto
£Le ozl 8Ly 129 6L9 L59 2e9 cas LS £99. 609 £59 5125 0861 IsmoTIUng
58S a9y LY OLY Qeg 2L5 CLS 009 059 6L9 ¥¥o 589 Sgo 861
€¥0’L  0TL 508 €98 GUO'L CSL’L 09L7L S8LL G8L7L SOL'L SLL’4 OLL L OLL'L 1861
&58 08L°L €601 ¥E6 8TH TLG 09g TiL £EL 80L ozL SLL YL o861 TTIC InuRIG
¥ss 57874 5134 sed 6£¢ 2€6 sbs 88¢ 9665 765 £LS 065 £6% Z861L
6¥9 009 6L9 809 £E9 8Zs% 669 LoL £89 <9 829 859 089 186 L
LS9 . GLY £0L o%o 0L9 0CL S8% £65 g8% e 599 189 €LY o861l 11O UCl30n
LYY 66¢ g0V Sl¥ 9Ty Zed vov SL¥  60% £8% (4% A 4 SE¥ 1S4
L0S Se¥ OL® 98Y S8¥% 90% . 0£¢ ElLS LLg LES GEs aLs qbs L8611
B6S - LS 6£9 LBS ~ SlL9 9f9 SE9 0Ls 299 255 0B 0L9 609 086l T11c ueaqios
~3A® . . : . .
. . *o9d  *ACN 300 +3des +bny  ATnp  sungp Fey +ady +*aewy <*gsy *uep Ieay
TenUuy : : :
{won/ss50)

(2861-0861) S907Id sbeisay Tenuuy pue ATURUoW :STTO 9Tqe3ebaa g

(1]1-569






R

m
e
s

oz

B

7]







[2-1)

{2] FEEDSTUFF

CONTENTS

MAIZE I Y T A LI I S T D B R R «. @

A. INTRODUCTION + o o o o v v ¢ s v o o o o o

Bs PRODUCTION . ¢ o o o s & « ¢ & & © % o o » s

T

1

2.

3.

4'
5.
II,

1.

2.

4.

Production Trends '+ « & ¢ & s % o 2 & &
Trends in World Production « + o « o o .
Production Volume by Countyry or Region .
Production in Major Producing Countries

3.1 The United States .+ « « + 5 + + +« »

3.2 Argentina and South Africa . « « + »

3.3 Thailand s e & & 3 B ¥ & & s & w s

3.4 Brazil . . N I T

3.5 Europe and the USSR v « '+ + ¢ o o + =

Prends in Productivity . « + o « « & »

Production CosSts o« « o « » ¢ s & 2 + o =

Policies for Production and Export in
Major Maize Producing Countries . « . . .

The United States L L T T R R S §
EC * L] + L ] * - L) . +* L L] L] . L) 3 Ll L] £ *
Centrally Planned Economies + . « + + «

Afgentina & 3 a8 e = 8 s ¥ & 2 s 4 4 & #

(2]-i

[21- 1

fa1- 1

[21- 3
{21- 3

{2]-

W

{2}~ 3

[2)-

[

f2]1- 6
f21-10
{2110
[2]1-10
[21-10
[21-11

{21-11

(2]-14
{21-18
[2]-21
[21-27

f21-28



Ca CONSUMPTION . . P S SR o:-. ] i_.v

I. Consumption Trends o o« « o + & o0 4 &

i+ Trends in World Conéumptién;'a.} .
2. Consumption by Countriés or Regions
3. Self-sufficiency Supply Ratic « . ...~

II. Consumption and Distribution in Major

De TRADE & v+ o v s 2 o & o« s 2 v s 8 4 &

I‘

Trends in Trade « « « o o ¢ s o & 4

1. Changes in the Volume of Trade « « « + + o »

2.
II.

1‘

111,

E. PROJECTION OF SUPPLY AND DEMAND . . .

Volume of Trade and Share bf'Eadh,COﬁﬁtry or

Internation&l Trade * = & 9 & F 2 4 ‘& e & @

Factors Affecting International Trade

International Transactions . « .« ..

Trade Organizations . « « + o +

Marine Transportation .« « « « o o

Movements ‘in Interpational Prices .

I. Pr,OjeCt.i()n f'iodel L L} o. L

1. Framework of the Projection Model

2.

L

Methodology and Features of the ProjactiOn

3. Projection Equations and Variables . + + « o .

4.

Examinatipn of Validity of Regression'Equations

II. EXOQQﬁouS Variablegs . . . T A I )

{2)-ii

L] » L] L] L] 0 L] .- L]

LR I T .o . lv *

on b e e e e c . 8

L T S +s e

] » .0 ‘.'- + * o'.‘ .

Impérting.CGUntriés

C s aie e e e s

- . .. 0. 0. - . ¥ - »
. ' .' .-l o

Reglon  «

. - C-Q - L] -

L T .o e ;'. . .

. .o. L T R e

I T T T S T T 'Y

- [ » » » .0_' » .. . -

70 - » L) O.Vl . .. ° »

e e s e e e e

PO U o.'t' P

Model « v e

| * .O )

o +;‘

v e e

121-30

[21-30

[21-30
[2]-30
L [2}-32

[2]1-37

(2)-41
[2]-41
o [21-41

[2)-41

[2]-45

téi-as

[2]-49

[21-51

t2]—53

: -Izjfss

[21-63
[2]-63

(2163

[2]-64

(21-65

[2}-66

{2]-66



- £IL. Projection Results ., , ., ,

Y

* . . L . LI

IV, Examination of Results . v v & v 4 4 « v &

F. SOME COMMENTS ON DEVELOPMENT OF
THE CARAJAS REGION OF BRAZIL .

Ref&rences e o w a a v e e e PR

[2-2) SOYBEAN MEAL 4 4 ¢ o « o &
A. INTRODUCTION . ¢ 4 &+ & o o o &

B. PRODUCTION . LTI } - . 'Y 3 - .
T United States ., . . + . . .

2, Brazil . . . 4+ + & 4 4 4 .

3 * EC * » & & & 8 s & w & & £F

MAIZE PLANTING IN

« 3 L) LI ] s e

LY . . . LI ) = .
* v s (3 A 3 o ® &
» . 2 LI ) - L
4 LI ) L N
» & * . s . . .

4, Other West European Countries . . . . . . . .

5; Eastern Europe and the USSﬁ
6. Jaban ... s e e e e s e s
7. Asia Regiom . .+ & + ¢ & + &
8. 'China e e e e e e

9. Argenting . . .« « ¢« o« ¢ 2
C. CONSUMPTION . « « &+ + « s & « &

D. INTERNATIONAL TRADE . . . » o+ .

B 'Expor'ts L L I R B R

- . 2 - . L I
. 2 ) - « F x )
L . . ® + L s u

[2]-iii

L)

L]

[2]-70

(21-7

[2)- 74

{21~ 75

[2)1- 76

[2)- 76

[2]- 78
[2}- 79
{2]- 79
{21~ 80
[2}- 80
[2]~ 80

{2]- 81

{21~ 86

{2]1- 98

[2]- 98



11, Export Commodity Standards + « » 4 e s w v o o s o v o [2]=100

I1I. Imports s % & € 3 ¥ % & v w v @ -.( N T R [2]“‘00
E. INTERNATIONAL FRICES « o o o e o o e o o 6 » o s o o 2 -« o [21=108

F. PROJECTION OF SUPPLY AND DEMAND « o &+ o « « o o o o o o o o [21-108
I. Projection . . ; T S T T [2}«168
T. Data .« « o o o o o + o c.. e 4 a4 v s o4 s v o+ a4 s s e s {2]1-108

2. Classification of Regional Blocs . . . ;:. C e s e s s }[2]n108

3. Regression AnalysiS'ofrConsumption coeoe e e e e el [212109

4. ?rojéction.simulaﬁioh T - R A 9]

I1I. Outline of Projections and Some vieWS o % e e 4 ele a4 [2]-f11
Te Pro@uction « « v v v v e e e e e e e e e e e e e (205111

2e Consumption « « o s o s . o s v & e 4 s b s . [2}=112

3. Supply and Demand Balance .« o + + o L N [2}_113

APPENDIX: STANDARD SPECIFICATIONS FOR SOYBEAN PRODUCTS +» « .« « [2]1-115

References L T T e S R e T T R R T R I S S I R | [2)“117

{2“3] CASSAVA PELLETS T T T 1 . * . . o * . . & 13 * L & {2]“118
A, INTRODUCTION e+ 4 e 4 e e s st e e r e e e e s e e e s {2]"118

B. PRODUCTION * s 0w 8 & 8 & o » ; ¢ & & + &£ * 5 K ¥ e ® 4 a4 @ {2]”125
I. Thailand s . 8 & & s 3 « b8 % 4 8 #.90 5 s a2 & 4 s s [2];125
1. Increased Production and its Background . « + & « « & [2]-125

2, Production of Cassava PelletS o o » o o o« o o o o o o o [2]1-126

(2)~iv



17,

Indonedia . P T T TP T 1.

C. EXPORTS FROM THAILAND o o « o ¢ « o

T

I,

1.

2.
3,
11I.

Iv.

V.

. Progress of Exports « « + o 4 4

Export Policy « o s ¢ o 4 4 « s &

Quality Improvement Policy . . .

Market Development « + + + 2 o &

Setting of Minimum Export Prices

Export Price .+ o+ o o o o o s 2 »
Improvement of Export Conditions

Road Network .+ « + ¢ 5 + o « « »

Port Warehousing and Loading Facilities

Loading Ports « « ¢ o 2 o o o & s &+ &

International Transactions . . . .

D. IMPQRT AND CONSUMPTION L N I L e )

II

I1.

I11,

Regquirements of EC Market

for Substitute Material for Grain

Import and Consumption Trends . .

Import Price L T R A

E. FACTORS TO BE CONSIDERED
REGARDING EXPORTS OF CASSAVA PELLETS

I. Limitations of Export Market and

il

1. Edtablishment of Labor-Saving Cultivation

2,

Maintenance of Production Levels

f2)}-v

Unlikelihood that Imports will Increase

Improvemént of Export Conditions . « + »

*

*

Techniques

*

.

*

.

>

[2}-128

f21-130
(21-130
(21131
{21—131
{2)-132
[2]-133
[2)-133
{2]-134
[2]-134
{2]-134
{2}-135

[2]-135
(2i-142

[2}-142
f21-143

[2]1-144

iz1-150

{2]1-150
[21-150
[21-151

{2]-151



3. Requirement of Export Commodiﬁies for Maintenance

guality and Intensive Standards Inspection .« +

4. Improvemeﬁt‘of Trangportation Conditions . .

ill. Future Market Forecast L S S S I o.‘g

Appendix.......--'-.-----o-...

References o« o o s o ¢ .+ & & 8 8 & 2 8 % & & + 38 »

[2]~vi

+

®

of ...

[2'] -152

. t2lr-152

{2)-152

(21155

{21157



- (2=1] MALZE

A. INTRODUCTION

The maize plant originated in the tropical regions of Central and
South America. As such, it is ea81ly affected by frosts with germina-
tion being impossible below 8°C - 10°C. It actually cannot be grown if
night temperatures are lower than 13°C, although the minimum temperature
for_growing.is sald to be 10°C,

Recently, varieties of early ripening seed have been developed
through plant breeding, resulting in a reduction in the growing period.
Consequently, maize can now be grown in the colder temperate climates of
Canada, Western Europe and Japan. In these cold growing areas, maize is
now planted mostly as a soiling crop.

Ambng'all-the kinds of farm products except rice, maize reqguires
the most water. - Although it ¢an he grown in regions with annual precip-
itation of 250 mm to 5,000 mm, in dry regions, it is not as durable as
sorghum. Any region with less than about 6% mm annual precipitation
would find cultivation uneconomical. As well, during the summer growWwing
period, monthly average precipitation of at least 100 mm is reguired to
produce a reasonable harvest.

The major kinds of maize (or corn) sold as grain are dent corn and
flint corn. Since grains of dent corn are soft, protein-rich and
comparatively high-yielding, they are often used as feed, Flint corn
matures early, and is resistant to vermin attack, so it is slightly more
valuable as food.

The maize crop in the United States has drastically increased over
the past 30 years mainly due to the development of hybrid corn. This
kind of corn is now grown widely in Burope, Africa, and Japan and is
beginning to be grown in other Asian countries. Varieties of hybrid
corn are being developed with the aim of improving yields, headlng time,
reslstance to disease and resxllence.

In the United States, Europe and Japan, maize is used mainly as

feed. In Central America, Asia {excepting Japan and Thailand), and
Africa, however, maize is used mainly as food. Mcst of the maize

(2j-1



internationally traded is used for feed, ‘and some is also uged 1in proc-
essed foodstuffs such as glucose, starch, corn flour, corn oil, alcohol
and paste. '
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B. FPRODUCTION

I. Production Trends

1. Trends in World Production

World production has increased by a factor of approximately 1.7
in 15 years, from 227,814,000 tons in 1965 to 392,249,000 tons in
1980, "~ Over this period, the average annual growth rate was 3.7%,
the highest among all grains. World production dropped in 1974, due
to a drought in the United States, a major producer, Since 1975,
however, production has indreased faster than ever. The major
reasons for this are its relatively low cost and the increased inter-
national demand for grain feed due to the increase in demand for
livestock products. There are also other reasons such as the widen-
ing acceptance of hybrid corn already mentioned, development of
irrigation facilities in the United States; and expansion of culti-
vated areas in large-scale production regions in the United States
and China.

Consequently, crop harvests have been increasing rapidly in the
United States and China, while the increases in other regions have
been more gradual.

2. Production Velume by Country or Region

The United States leads the world in maize production, whether
the classification is by country or by region. The average annual
growth rate in the United States in the period 1965 to 1980 was
3.9%, with the rate being especially high after 1975,

In China also, production has increased greatly since 1978.
Although the preduction share by country varies slightly from year
to yedr, the United States produces around 45%, almost one half of
total world production. The East European countries including the
USSR were, until 1977, the second-largest producers, producing
around 12%, followed by China with about 10%. In 1978, however,
production in China increased dramatically, with its global share
rising to around 15%, thereby overtaking the East European centrally
planndd economies and the USSR.

The production volumes of Brazil and Argentina combined, and
those of the EC nations and other developed countries in Western

[2}-3



Production

Fig. B-1  Volume of World Maize Productiom
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Production

Fig. B-2 . Volume of Production in Major Maize Producing
: Countries and Regions
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Europe are almost Lhe same. at 6-7%, Wlth the South American
countries producing glightly more.:

The othexr major producing countries are South Africa and
Thailand. Although less than 1% is produced in Thailand, the pro-
duction growth rate has increased recently as a result of export
promotion. ‘

3. Production in Major Producing Countries

3.1 The United States

_In the United States, which produces over 40% (185 million
tons annually 1978-80) of the world's maize (400 miliion tons . for
the same period), maize and wheat are major agricultual export
products. Consequently, an increase in maize productidn'ln the
United States not only affects the U.S. economy, but also has a
critical bearing on the world market for feed grain in terms of
supply and demand and, naturally, price.

Accordingly, the U.S., Government is providing technical and
economic assistance to farmers in order to improve maize
production.

‘Over the past few years, the demand for feed. grain has risen
rapidly due to the world-wide increase in the consumption of live-
stock products. BAlthough the amount of U.S. maize production was
approximately 104.2 million tons in 1965, it has almost doubled
since then, with a record 201.7 mlllion tons in 1979 which
reflected the increase in the consumption of maize as feed. The
major causes for this are:

a. Increase in production per unit area and improvement of the
crop through the development and spread of high-yield and
desease-~resistant hybrid corn.

b. Increase in maize cultivated area due to expansion of irriga-
tion facilities in inland regions.

Co Introductlon of large-scale agrlcultural machines, €ege,
tractors and combines.

These technical improvements have been paralleled by a steady
increase in the demand for maize due to the increase in demand for
livestock products in the United States, Western Burope including
the EC countries, and Japan, from the latter half of the 19260s; as
well as by the rapid increase in maize exports to the USSR and

[2]-6



¥OOUIRD; UOTISNPOId “OVd 82IN0S

A{.N,m.ﬂm

)
5

T AN :#
L iy .

suoTHey PuUR SITIIUNGD .
butanpoeag ZTENR Onmz Mﬂ uoTaonpoId JO 8ivyus SYL ¢-g -bra

[2]-7



FHOOQIeDE UOTIONPOId ‘Ol .“monﬂow

ELY'EL -

S0L76S.

G0 LT

18L°9Z

PUR JSSh

moﬂumaﬂ_suﬂow.

T asu3o puR. om

OLYY9 . L ILLEY0T L vl 6587891 6PZ’ZEE - 086L-
ZOG'EL  6L0°09. LS6°T¥ - 6LL'TT | Ot¥9-  60£°OL LoviiTe :669410T  BESBLY - 6L61
9ZO‘LL LOV'ES - SL9¥9E - . 69T7TZ . 00L'8 1 69S'E1 . 989102 STLOPBL  FOLI06E - 8L6L
969°0L SL9€E  L8LLIOY . TTFILZ 00’8 - TTL'6L L8Ltel L G8FY19L ~9L9'6FE  LL6L
£29°G9 ‘FLLEE - | pZO'OY . .00LYET . GSB'S < §¥BILL £96°F1L ZLLYESL BLOSEEE | 9L6L
$18789° 8E17ZE 960°LE . ¥SO'¥T T 00LL #SEigL E208L IR0 BEL  LSTIPZE - SL6L
- 0%9769 LBO’LE 199L¢ 596712 006°S  §90°S. L gev 8l wPLi8LL 066°26T VL6l
968765 ¥BE0E - 69£°8E SGL'ET  .00L’6 860'¥1L 265702 CGEV'EPL . LBE‘OLE  E£L6!L
6V6°6S .. 1L5°8Z LOLYLE L6L70Z . 098 168 %L sbriLL  B9G“L¥L /B8E’SOE  TLEL
LL0°8S ESD’0E §G6°1E LEZIWT - 0£6°6 LOE %L 99081 - 06ZT'EPL TIYS0E LLEL
ZTL9S . LS076T 8yL0E  PLO’YT . 858'6  9iLT'HL _EePFi9L - ESFISOL  ZLEYLOT  CL6I
Zev'ey  svTiLT 09F“SE  €5G76L 0989 . £69°TL SGB1EL '950‘6LL L094L9T €961
€TL'TS - 1807ST 0L0“6Z  wLE6L 096’9 R Rk AN CoF‘ZL £€20'gLL l0L‘TST 8961
26876S .- 9%0 9T SLY ‘6T ree‘lz - ois’s 1Z24: 28 A1 T GE90L S8YUETL  €LB'SST  L961
1¥8/05 - $56ST 60E’LE LLF 8L 0%0°L LLE 1L 89201 L9BfSOL -SPTZPT . 9961
60979% L¥SST  TSZST - LSTfLL OWL'S  LLL‘El 868 LLT'POL " VIB’LTT - G964
$3TIFUNCO 12303 .Wﬂﬂwnumum o ‘WQOHJE.GMUUmQE ut
SABYIS  BUTYD ummmonﬁmuummm aqng . $9TIIUNGD @0&0H0>®w. 80 PTIOM

{(IW 000° L)

suoThbay pue $9TIZUnc) bBuronpoag zofew Aq UOTIONPOIF 9ZTRK PTIOM

-4 &T9=L

(2)-8



yooqieay UOT3ONPOId ‘OWd :$0INog

8*8t 2°'S: g°01 8°9 91 [ 9°g 0°¢h 000t 086 1L
FAFA TS A 2 £*0L ¥*G S} 6't £*G zZ*8F 000! 6L61L
L*61 - 97l 56 LS 7T G°¢ £°G €LY 0001 BLEL
z*0z $°6 FAERt 8°L £z g LS Z v 0*001 LLB L
L6l 6'8 0z 1oL Lot s &% 8*LY 000!l 9L61L
Z 1z 6*6 peLL PrL ¥z 0°s 9rg LGh 000t SL6L
FrZZ  9%0t 6721 §"L 0z 5§ £°9 €7 0% 000t L6l
PrLL 86 Pzl 9L L€ gy 9*9 £*9% - 000t €L61L
9°6L  ¥'6 1zt 879 6°1 6°F L5 ¥'9¥y - D 00! ZL61L
0*6L  8°6 - §°01 6L A Ly g§°5 697 0 00 LL6L
.8%LT 1 Ll 5L Z2°6 8¢ ¥'e £°9 7Oy 000!t oL6L
L g¥8l  Z*0l £°€1 €L 9°Z LY AL S*PYy 0*oo1l 6961
8D €0l S*it Ll 9*Z LG - 6% LYY . 0°00L 8961t
-6*0Z 8'6 oLt 0°8 z°€ 8% o'y €°9% 0001 LO61
0*1Z . S0l 67T gL ' 6°Z Ly e L E¥ 0 00!l 9961
Z it LT hL 9L £€*Z €°S 6°E Le8F - 0°001 G961

602

$8TA3UNOD Te303 2doang UISRSSM UT

. : : BUTUSH ")
szoya0  BUTYD  uesdoing 3se  qug ot o o0 TFERIE ootzunoo pedoteasp  wsn . prIoM

. pUER WSSO : .MOHHwEm npﬂom. .. I9U30 puU®R 2F
{ %) : _ ,

suoTbey pue sSseTizunon Buronpoig xolEN AQ nOﬂuUHMOHmMmNﬂmz PTICM IO 2aryUsS Z-g SI9%el

(21-9



China from the early 1970s.. The U.S. -Government also implemented
a grain price support pollcy to ensure that the price the pro-
ducers were recgiving for their products was high enough to stimu-
" late them to contlnue producing.

3.2 'Argentina and South Africé

In Argentlna and bouth Afrlca, the largeqt maize exportlng
regions aftex the Unlted States, the qpread of hybrid corn and
introduction of" mechanized agrlcultural methods contributed to
increased production. On the other hand, .there are problems such
as insufficient irrigation facilities, shortage of fertilizer and
harsh weather conditions which cause production levels to
fluctuate.

In South Africa poor infraétruéfﬁre is,a;significaht factor
in limiting production.  For example, roads to ports from which
exports are shipped are not of sufficient standard.

3.3 Thailand

" For Thailand, a country whose maize exports have recently
begun to rise, maize productlon ‘was first. boosted.by an increase
in exports after the conclusion of the JapannThailand ‘Maize
Agreement in 1959, which aimed to satisfy the growing demand for
maize in Japan. Thereafter, abundant land resources’ and manpower,
a change to maize planting due to the policy of malntalnlng a. low
rice price, and the switch from the conventional shifting cultiva-
tion to more advanced methods, were all factors further boosting
production. :

The future expansion of production hinges on technical
improvements in weeding and prevention of damage from insects and

disease, and the: development of feeder roads connecting already
existing principal rcads for collecting.

3.4 Brazil

Although Brazil produces 20 million tons of maize annually,
it recently started importing maize instead of exporting it because
production could not keep pace with the increase in domestic demand.
3.5 Europe and the USSR

The harvested area of maize in Europe includlng the USSR has

been almost stable with only slight fluctuation year by years
However, yearly fluctuations of yield have been large, greatly
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effecting pfoduction volumes, The crop is often affected by low
temperatures and insufficient precipitation (droughts). Since the
Furopéan countries and the USSR are geographically located on the
border of the climatic Zone regarded as suitable for cultivation,
weaLher Variations cause large fluctuations in yield. 1In the USSR
and East European countrxes harvest levels are affected by insuf-
ficient water in the soil after a warm winter with little snow.
Cold temperatures also severely influence yvield.

In the West Furopean countrles, there are rather large fluc-
tuationg:in yleld. However, the yield levels have rapidly
improved in recent yvears due to cultivation of hybrid corn with a
shorter growing perlod, introduction of varieties suitable to the
European climate, and improvement of cultivation techniques.

4. TTendS'in Productivity

~ World maize. productlon averaged 2,300 kg/ha in 1965 and
increased to 3,100 kg/ha in 1979/80, the average annual growth rate
being approx1mately 2.2%,

Among major ‘maize produc1ng countries, production per unit area
" is the highest in the United States, where it is now over 6,000
kg/ha. : The second—hlghest is the approximately 5,800 kg/ha in the
EC countries, the difference being a little less than 5% from U.S.
production. The third-highest yield, at 4,400 kg/ha, is in the
-developed countries of Western Burope other than those of the EC.
This yield is 20% less than the figure for the EC countries. The
fourth is the 4,200 kg/ha in the East European countries excluding
~the USSR, the difference from the third-ranked region being about
5%, Productivity in other countries, especially in Brazil and South
Afrlca, is quite low.

In all’éountries, production per uni.t area generally increased
from 1965 to 1980 due to the spread of hybrid corn and improvement
in cultlvation techpnigues such as fertilizing.

Thaere have been large fluctuations in productivity, especially
in the United States, the USSR and Argentina. In the United States
and Argentina, droughts and heat waves are the maln causes of poor
harvests. In the USSR, however, the crop is often affected by low
temperatures {cold weather damage) because malze is grown in the far
northern regions.

5. Production Costs

Tata on maize'prodﬁction costs were obtained only for the
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