AGRICULTURAL COMMODITIES PROJECTIONS FOR
THE DEVELOPING ASIAN COUNTRIES*

4 by TAKAHIKO HASEYAMA

1. Scope of the Study
1. Commodities

The agricultural commodmes selected for these projections are the main
primary food crops in the Asian countries, of which rice, wheat, maize, and
other minor cereals, sugar-cane, sugar (both centrifugal and noncentrifugal),
the main sources of vegetable oil (such as palm-kernel, palm-oil, groundnuts,
cottonseed, sesame-seed, copra, etc.), tea, natural rubber, jute, and other hard
fibres are. representative. - :

However, this thesis is limited to the projection of “cereals,” as is men-
tioned in the footnote below.

One of the special features of the Committee’s study is that the projected
commodities are divided into more subheadings than in the FAO projections.t
Major cereals, for instance, have been subdivided into rice and wheat, and
minor cereals into maize;, sorghum, millet, barley, and other miscellaneous

* Thiy is a part of a larger attempt to draw “the Long-Term Projections for Asian
Developing Economies,” which was carried out by the Research Department for Economic
Growth of the Institute of Asian Economic: :Affairs, ; Tokyo,‘ during the . period of the
fiscal years 1962-63 -and 1963-64. . In: this paper; the .author intends to -elucidate the
methods. of - determining the agricultural;,commeodities - projections and. to indicate the
significance of these projected.yvalues..; But.this paper, should . be - defined as drawing an
outline of demand .and production projections, of, ¢ cereals,” an area in which the writer
was most concemed As for detalls of the pro_]ectxons as a whole, the reader should
refer to the or1gmal abrxdgcd report of the Agncultural Committee of the Department,
which was- publlshed in July, 1964. In this paper, however, as a result of the
author’s re-examination of the ‘Committee’s | report, some of - these projections have been
modified, particularly the prolected values of Thalland and the agricultural projections
for India. o :

-The author wishes to record: his appreciation ‘of the help given by the members of
the Agricultural Committee, Prof.. T. Misawa of Tokyo University of Education, Mr. K.
Nishimura, Ex-Director of Nippon . Agricultural Research Institute, Mr. C. Ozaki, Senior
Research Officer of the Minjstry of . Agriculture and Forestry, Mr. Y. Tsuji and Mr. H.
QOhara of Mitsui & Co., Ltd., and others who have co-operated with him in his present
work, He also wishes to thank Mr. T. Watanabe for his electronic computation work
and Miss K. Inagi, his.colleague, for her contribution to statistical analysis.

However, any statement or view expressed in this paper should not necessarily be
regarded as reflecting the opinion of the Committee or its members.

1 Agricultural Commodities-Projections for 1970, FAO, May, 1962.
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cereals. - However, projections were also based on a summarized group of
both major and minor cereals.

2. Countries

The following 18 countries in the ECAFE Areat were selected: Brunei,
Burma, Cambodia, Ceylon, China (Taiwan), Hongkong, India, Indonesia,
the Republic of Korea, Laos, Malaya, Singapore, North Borneo, Pakistan,
the Philippines, the Republic of Viet-Nam, Thailand and Sarawak. Whilst
the Sino-Soviet aréa was not included in the scope of this study, it is felt
that these countries will have a great impact upon the demand-supply position
of some major agri'c'ultUral comniodities (for instance, rice) of the world.

‘3 Perxod for PI‘O_]CCthnS IR

-Projections. are: set for. 11970, and they cover the period of ten years
between 1961 and:: 1970 :These ‘projections have been based on an analysis of
results: ach1eved in: the;,. ten years:‘between '1951 and 1960 as a rule, but, where
addltlonal data have been ava1lable, sometlmes between 1948 and 1960 or
between: 1948 and’ 1962 ; x «

Special attention had to be glven to the statistical’ data of those countries
that were involved ‘in- hostilities or bemg ‘réhabilitdted during* these ‘periods.
In some cases, attempts were made to" obtain statistics from - prewar times,
say, covering the period from 1934-to 1938, -Unfortunately;: however, figures
available for Asian countries -are not sufficient to meet purposes of this kind.

ik RIS

II.  Methods used in Projections?
1. Methods used in Production Projections

(1) In principle, production of the agricultural products was projected by
estimating the area and yield per umit of area for 1970, by means of the
Jeast-square method on the basis of statistical data for 1960’s. In order to
select out the sample years for extrapolating the past trend of yield and
area, special care was taken, and the agricultural situation analysed country
by country.

As for suitable types of function for estimating a production trend,
straight line, exponentials and others were examined,3 and two types of -
function, y=a+b* and y=ab* were mostly utilized, where y implies production
area or yield per unit of area (or output), £, the number of. . years, and a, b
parameters. '

(2) Statistical information is obtained mainly from FAO Produstion Year
Book, and to reinforce the former, the original statistics issued by those coun-

1 The “area® or “region” in this thesis means these selected countries.

2 As for the trade of major commodities, the projections were undertaken by the Trade
Committee of our Department, and the summary of the trade projections is expected to
be published in a forthcoming number of the Journal

s y=a+b zy=abc“ y=abt y=a-+bet y=a-+bt+ct>+di®
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tries, where more detailed ones were available, were also used.

(3) It is true that a set of production factors such as irrigated area, area
sown with improved seeds, fertilized or manured, etc., are needed in order to
project production. However, the limited availability of statistics concerning
these factors forced us to select out of them only the above-mentioned two
factors, “ area ” and “vyield” per unit of area, taking other factors into con-
sideration by modifying the parameters in trend functions.

(49) In the choice of the function, great care was given to the degree of
correlation and the specific -conditions of agriculture in each country. In
this determination, the following were given special consideration :

(i) In the case of some promising agricultural products in countries with
a rapid agricultural improvement, mostly in recent years, special care
was given to the key-factors and the expected impact upon future
output (for example, maize and rice in Thailand).

(ii) The maximum capacity of production, transportation, shipment, and
port facilities.

(iii) The basic outline of agricultural policy and targets of agricultural
development plans and ratio of their achievement in each country.

2. Methods used in Demand Projections

For demand-analysis of the selected commodities, the following three
methods were employed:

(1) Regression analysis, where the explanatory variable was the value of
per capita GNP.1

(2 Ttend-analysis of per capita consumption of each commodlty

(3) To multiply per capita consumption at the base year by the projected
population at 1970, where the level of per capita consumptlon of a given

1 As for some non-food commod1txes (for example, natura] rubber), it was found to be
improper to use GNP as an explanatory varlable in regrcssmn ‘analysis of demand, and
in reality, the regression coefficient - proved unsansfactory -However, some significant
value of a regression-coefficient could bé obtairiéd by applymg the aggregate income of
the industrial sector as an explanatory varlable for* ‘such ‘countries as India that has
more developing industry than other developing countries in the area. We-also examined
disposal income, personal expenditures, etc.' as‘explanatory variables for demand-analysis,
but, finally, GNP was chosen as being a more dcpendable index from the viewpoint of
reliability of statistics. R

It ‘should be noted, therefore, that the income.. eIast1c1ty which was derived from
our regression-analysis, using per capita GNP as an explanatory variable, is not the so-
called “income elasticity” as estimated through household expenditures, but “GNP
elasticity,” and an elasticity coefficient reﬂecting the. combined effect of income and
other factors which are related to income (GNP in this case) in the past and also during
the projected period. : :

Special care was taken with the demand-analysis of agncultural commodities, espe-
cially non-food commodities, from the viewpoint of price effect and substitutes, consumers’
preferences and their tastes. However, price-analysis could not be used this time, mainly
owing to the unavailability of statistics for -this kind of work in the ECAFE region.
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commodity is assumed “constant” up to 1970.

3. Demand Projections for Cereals

(1) Attempts were made’ to allow for substitution between superior cereals
(rice and wheat in case’of ECAFE region) and inferior cereals (other minor
cereals), so that" another separate demand projections for total cereals unit as
“all cereals” could be’ prepared after the projections for each commodity were
over, in ordér to.examiné the total projectéd value of each -cereal from an-
other' viewpoint; - The. basic methods employed for demand projections of
“cereals as a whole (all ‘cereals) were the same three that have already been
d’ "";the precedmg sect1on

was 1mpossxbl to'ob‘ isfactory results through the separate analysis of
minor ceréal: _and major c reals_ Therefore, the following method was ad-
opted for the. purpose of examining the value of each cereal obtained through
separate prOJectlon “Thé e pita (or aggregate) ‘demand for minor cereals
equals the pér capita (or aggregate) ‘dernand ‘for ‘“all cereals” minus that of
the major cereals. N

This, it is believed, also gave the estlrnates a 51gn1ﬁcant value

4. Methods of Regre551on-Analys1s used in Demand PlOJCCthIlS o

(1) As for cereals, the regression-analysis in these demand prOJectlons was
performed through correlation-analysis between per capita GNP and per
capita consumption of the commodities, by applying time-series data. The
analysis of regression, through time-series data, should be reviewed by or
supplemented by cross-section analysis based upon, for instance, household
expenditure data. This seems necessary, especially in case of the Southeast
Asian countries, for the following reasons:

(i) The shortcomings of reliable time-series statistics.

(ii) The growth-rate of per capita GNP in many of the ECAFE countries,
during the projected term, being very low or even negligible in some

© cases. :

-(iii) The equation forms applicable to our demand-analysis not including
either such variables or parameters to make possible an analysis of
the effect of those factors other than “income.”

Time, however, did not permit the completion of sufficient cross-section
analysis.
(2) Demand Functions for Regression-Analysis

Analysis was based on the following equation forms, after reference to
the studies conducted by other organizations that were considered appropriate.

1 E.g., L. M. Goreux, “Income and Food Consumption,” Monthly Bulletin of Agricultural
Economics and Statistics, Vol. IX, No. 10, FAO, Oct., 1960. Do., “Economic Growth and
Commodities Projections,” Monthly Bulletin of Agricultural Economics, Vol. X, Nos. 7/8,
FAO, Jul/Aug., 1961. NCAER, Long-Term Demand for and Supply of Selected Agricultural




Agricultural Commodities Projections 275
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x, Y and 7 refer respectively to per capita GNP, per capita consumption
(apparent) and elasticity coeﬁicmnt during the base period (mainly in 1960).
a, b, and ¢ are parameters.

Out of the above demand functions, (1), (2) and (3) were chosen as being
the most suitable for the demand-analysis wherein time-series data of per
capita consumption of a given commodity and per capita GNP were applied,
after taking into consideration the fitting of demand curves, the economic
structure of the countries, etc, The parameters of these three demand func-
tions were computed by electronic computors, by commodity, and the estimated
values were carefully examined mainly in the light of regression coefficients.

The results obtained through this method were also reviewed, and
modified, where necessary, by making an analysis of the possible ceiling
of production capacity, the possible saturation point of consumpt1on, the
extrapolat\on of the past trend of per capita consumptmn of a given com-
modity, and adjusting linear or non-linear equations.

5. Trend-Analysis of Per Capita Consumptlon L

(1) As has been mentloned before, an analysis of the past trends of per
capita consumptlon for each commod1ty (or aggregate consumption in case
of such countries as Brunei and Sarawak where no populatlon data were
available separately) was also made The cychcal Afluctuations of the time-
series data were adjusted by takmg a three-year average.

(20 In case the consumption level was considered not to change or change
only negligibly, the average consumptlons of the most recent years (mostly,
three-year averages) were multiplied by the projected population to estimate
the aggregate demand for 1970..

(3) Equation Forms Employed for Trend—Analyms of Demand

The extrapolations of the past trends of per capita demand of the com-
modities were used, together with regression-analysis of per capita (or aggregate)
demand, and both linear and curvelinear equation forms applied, the same
ones that were employed for the trend-analysis of production. - In this case,

Commodities, place India, 1962.
The equation forms (5) and (6) were worked out in Agricultural Commodities-Projections
Jor 1970, FAO, May, 1962. :
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however, a straight line equation (Y=a+5) produced a good match. It is
interesting to note that, in many cases, the values projected by extrapolations
of the past trends of per capita (or aggregate) demand, which were simpler
than regression-analysis, were found to be more appropriate, or very probable,
than the values projected through the latter, up to 1970 at earliest, probably
because of the shortcommg of available consumption data applied for demand
functions.

6. Problems of Statistical Data for Demand Projections
(1) Statistics of GNP and Population -

For statlst_lcs of GNP1 and population? in the 1950’ and in the year
1970, we u%sed he datq prepared by the Institute. The GNP values of the
countries. were expressed in three ‘forms: high, low and medium assumption.
As the resul\t the projected values of demand  were originally also indicated
those’ diff VéCVCI‘, our productlon projections were performed

iR l'(

demand the’ prO_] cted yalues ere based < Qn lowi income, assumptlon, after ‘ex-
amining all the' valdes pro_]ected. on ‘the above three kmds of GNP were used
) Problems of Gonsumptlon Data '

Mch painstaking work was requn ed to obtam fr om‘ mally sources corre‘ct
consumptlon data regardmg the selected commodmes' for the demand pro-
jections. In the ploductlon projections, ke’ statlstlcs of FAO Pmductzo Year
Books for every year were used and these were supplemented by the or1g1nal
statistics for each country analysed, whenever any shortcomings——for instance,
insufficiency in time-series sequences of data——were dlscovered.

Attempts were also made to obtain consumption data from FAO statistics.
However, the number of selected countries in the ECAFE region and of
time-series samples of consumption data were still inadequate in the food
balance sheets officially published by FAO.s In view of these facts, agricul- -
tural commodities balance sheets+ were‘ worked out consisting of “production,”
“trade” and “apparent consumption” of all the commodities in the ECAFE
nations from 1948 to 1960, by utilizing the statistical data of FAO Produotzon
Year Books and Trade Year Books. ,

With this information, it was possible to deduce the time-series figures of
apparent consumption of the selected commodities over the, past ten years,

1~ Refer to “Aggregate Economic Projections for the Developing Asian Countries” by A.
‘Onishi in this journal. -
See Table 1. .
- “Food Balance She¢ts 1952-54 Average,” FAO, 1957." “Food Balance Sheets
1954-56 Average,” FAO, 1958. ¢ Food Supply Time Series,” FAO, 1958. FAO Production
Year Book, 1951 ~1961.
“Agricultural Commodities Balance Sheets in Southeast Asian Countries 1948-1960,”
Research Materials No, 49, Tokyo, the Institute of Asian Economic Affairs, 1963.

©
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but this “apparent consumption” is only a rough estimate, for it.excludes
allowances for “net human consumption” such as changes in stock, use for
seeds, feeds and manufacture, and wastage.r Another difficulty met with is
due to the overlapping of the various kinds of statistical years (crop year.
and trade year) adopted in FAO Year Books, the total value of all the
agricultural products in a given year in a country, for instance, does not
always coincide with GNP or income in the agricultural sector, or some
part of them, in the same year..

In spite of this, however, data concerning agricultural commod1t1es ob-
tained from FAO statistics, together with the food balance sheets of FAO,
and of the governments of each:country, were consolidated. By using these
kinds of information, taken.together, it was possible to reduce the possibility
of error to a minimum.

7. Problems that Remain to be Solved in Future Studies

(1) The effect of change in consumption patterns and income distribution
on demand.

(2) The independent ana1y51s of export— and import-demand for maJor
commodities.

(3) - The analysis of value elasticity, together with amount elast1c1ty

(4) A more detailed study of substitution in demand.

(5) Price effect upon demand.

(6) Cross-section analysis, including .international comparisons, based upon
detailed household expenditure data.

(7) Separate demand-analy51s in urban and rural areas. : :

(8) Improvement in consumption data, espec1ally from the v1ewpomt of
time-series sequence. o

(9) Nutritional projections.

III.  Review of-'Cq%izﬂfn'zod'z‘ﬁasf.frbj@zz‘a%;sl s
1. Rice .

utes vf the pr1nc1pa1 production
areas of rice in the world Around 93 per cent of the, world. rice cultivation
area is situated in the Asian region. (1nc1ud1ng Mamland China). 75 per cent
of output in the world is directed to domestic consumption in Asia, and the
total export is only about 3 per cent of the produc’uon, 6 to 7 million tons.
Since the end of World War II, the we1ght of rice in world trade has dropped.

The yield per unit of area has surpassed the level of long-term stagnation
in the prewar days, despite the, postwar use of marginal inferior land due to
the fact that almost all the land suitable for rice production has been cul-
tivated. This fact demonstrates that much effort has been made for agricul-
tural investment and technical improvements. As countries where the effect
upon production by increase in yield has exceeded that by land extension,
we can point out China (Taiwan), Malaya, India, Burma, and Japan. Japan

1 The extraction-rate of them used here was about 10-12.5%.
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and China (Taiwan), where the room for land extension is extremely re-
stricted, are dependent on the increase of yield per unit of cultivation area
for output increase. India has endeavoured both to increase yield and to
expand cultivation areas. In Malaya, despite the abundance of arable Iand
the growth of yield is remarkable.

Although ~rice ' production in Asia showed an increase in excess of a
population inctease for 10 years in the 1950’s, as of 1960, the quantity of rice
consumption per head of population has barely reached the prewar level,
that is, a level at which a bare minimum subsistence is possible. Accordingly,
a rise in the level of- income expected in future will increase consumption
per head-and bring about the transfer of inferior cereals to rice, thus to
expand-the dérhand for rice in large measure. The strong preference for rice
in this area will strengthen this tendency. A

In the region as a.whole, there was a surplus of rice (milled equivalent)
of about 360,000 tons: inhe base-year 1960 (1958-60" average), but there will
be ‘a shortage of about 5.9~ millions tons in 1970. “The major exporters of
rice in 1960 were. Burma, Thailand, Cambodia and the Republic of Viet-Nam,
which had expo1table plases of “about 3.2 million tons, and these four
exportmg countries ‘will have-increased  exportable surplus of & million tons
in 1970. ° China (Tdiwat), thc Repubhc of Kmea, and Laos, Where demand
balanced rice production’with some surplus, ‘will be decrraded 1nto rice-deficit
countries of about 100,000 to 150,000 tons. " = '

The countries that will be  confionted 'with a lalge rice shortage in 1970
are. India (—3.6 million tons), Pakistan (—2.2 million tons), and Indonesia
(—3.3 million tons), some 9 million tons in total, though their deficits in
1960 (1958-60 average) were 478,000, and 216,000 and 750,000 tons respectively,
and only 1.4 million tons in total.

In other main rice-deficit countries such as the Philippines, Hongkong,
Malaya and Singapore, and Ceylon, shortages will become more acute up to
1970, except for the Philippines, where production is catching up with de-
mand. These countries with rice shortages are now making every effort to
increase rice production through economic planning, with ambitious targets.
However, the projections show that the rates of production growth are not
only lower than planned, but are also lower than the growth-rate of demand
of this cereal.

2. Wheat o

It can be said that, in the area as a whole, wheat is a less important
foodstuff than rice, mainly because of the crop-pattern based upon the natural
conditions and the traditional preferences in diet among the population.
Most of the production (e.g. 99% of 1958-60 average) of and demand (96%
of 1958-60 average) for wheat are concentrated in India and Pakistan.

In the area, there was about a 3.6 million ton shortage of wheat in 1930,
with a 4.9 million ton shortage in 1960. However, this shortage of wheat will
increase in the 1960’s and will be about 10.3 million tons in 1970. The
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main countries deficient of wheat in 1970 will be India (—6.5 million tons) .
and Pakistan (—2.8 million tons). China (Taiwan) and the Republic of
Korea will meet their deficits of 600,000 tons and 360,000 tons respectively.
The rate of growth of wheat production both in India and Pakistan during
the 1960’s will be lower than planned, and during this period the increase in
the demand for, wheat will be greater than production, so that India and
Pakistan will be confronted with wheat shortages. The Third Five-Year
Plan of India (1961-62~65-66) is intending to increase the yields from 700 to
-925 pounds per acre (from 785kg to 1,037kg per hectare) and to achieve
wheat production of 15 million.tons in the final year.

However, it seems improbable that India will achieve this plan target
under the present conditions of its agriculture, and both yields and area are
likely to continue to grow only at lower rates of growth as at present.

In West Pakistan wheat is a staple food, but the import of wheat by
Pakistan, which amounted to about 850,000 tons on 1958-60 average, will have
to be increased, unless production increases at a minimum annual compound
rate of more than 4%, or, otherwise, some alternate foodstuffs will have to
be obtained.

The Republic of Korea, suffering the stacrnanon of agricultural produc-
tion resulting from the Korean War, has 1ncreascd productlon since 1933, but
it is still far from self-sufficiency and will also be obliged to increase the
imports, mainly, of wheat and barley up to 1970.

3. Miscellaneous Cereals (excluding Maize)

The importance of miscellaneous or minor cereals such as m1llet sorghum,
barley, oat, rye, etc.) in international trade is rather shght ‘but. togcther with
major cereals (rice and wheat) they are vital self-consummg foodstuﬁ's in the
Asian developing countries, and both classes of cereals substltute for each
other. . -
Both the product1on and consumptlon of mmor cereals in the area are,
as in the case of wheat, considerably concentrated in two countries, India
and Pakistan, where a large part of the population still live on the millet
(bajra and ragi), sorghum ( Jowar) and other avallable minor cereals. And
the ratio of minor cereals for human consumptlon to the total production of
all cereals is very significant in these countries, though their yield per hectare

1 The Ratio of Major and Minor Cereals to: All Cereals (1958-60 average).

c dit : -~ India ' Pakistan
ommodity Production : Consumption  Production Consumption

Rice (milled equivalent) U519 489% 669% 639%
Wheat 14 19 26 30
Maize 6 5 3 C 3
Other minor cereals '

(millet, sorghum and barley) 29 28 5 . 4
Total ; 100 100 " 100 100

‘Source: Based on data in FAOQ Production Year Book, 1961.
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is lower than the major cereals, rice and wheat.1

This means that the land is not sufficiently prepared for cult1vat1ng the
major cereals, and results in the underdevelopment of their agricultural in-
vestments. There will be no significant change in this situation before 1970.

In 1960, there was a shortage of minor cereals of about 157,000 tons in
the region as a whole, ‘but the year 1970 will see a surplus of 780,000 tons.
India, which had a deficit of minor cereals amounting to 30,000 tons in 1960,
will obtain a surplus of 750,000 tons in 1970, and Pakistan, where the demand
for and production-of minor cereals barely balanced in 1960, will have a
surplus of 60,000 tons in 1970, though these surpluses of minor cereals may not
actually show ‘as such, inasmuch as their balances of all cereals in 1970 are

“largely" deﬁcwnt as shown below.

4. Méiize

The supply of thaize to the world markets is dependent upon the four
maJor exporters, USA, ‘the’ Argentme, South Africa, and Thailand, while
this cereal is malnly bought by "the “five major advanced countries—U.K.,
Japan, Federal Repubhc of Germany, Italy, and Holland. It can be said
that this’ t1ade-pattern of malze w1ll not change s1gn1ﬁcant1y before 1970.
Higher income levels in some countrles may p0551bly brmg about 1mproved
diets and a development of the l1vestock mdustry, whlch “may brmg some
other countries into the plcture as new 1mporters or exportels o

So far, in the area, maize has long been a self—consummg minor cereal,
but, owing to the rapidly increasing ‘démand for maize  as feedmg-stuﬁ' in

Japan and Italy in recent years, the production of this cereal has also in-

creased remarkably.

In the ECAFE area, demand for and production of maize will be almost
balanced on the point of about 12 million tons with a possible surplus of
400,000 tons in 1970, and Thailand will have a significant amount of export-

able surplus, while there will be a deficit of 1.5 million tons in the case of -

India.
It is really surprising to see how rapidly the production of maize in

‘Thailand has increased since about the end of 1950’s, with an annual com-

pound rate of growth of 31% in this decade.

However, the populatlon lives on rice in Thailand and the domestlc
consumption of maize has been negligible so far, and most of the maize
produced in the country should be exportable. It should be remembered,
therefore, that the increase-rate of maize production in Thailand will largely
depend upon the import policy of Japan, its important customer, on the one
hand, and, upon the capacity of transportation, warehousmg, and harbour
facilities of this country, on the other.

1 The yield per hectare of minor cereals (millet and sorghum) in the Far East is 450kg
. based on 1959/60-—61/62 average, while those of rice (paddy) and wheat are 1,750kg
anc 880kg respectively. (Calculated from the data of FAO Produstion Year Book, 1962.)
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According to the projections which take in the above factors, the pro-
duction and exportable surplus of Thai maize will be about 1.3 million tons
and 1.2 million tons in 1970 respectively, or about four times those of 1959.

It is also interesting to note that Indonesia will have a surplus of 480,000
tons in 1970, though it had none in 1960. However, this will not provide an
exportable surplus, as Indonesia is projected to have a significant shortage of
all cereals in 1970.

- 5. All Cereals

To sum up the general situation and outlook for these cereals in the
-area as a whole, there was a production of 114.3 million tons and demand
of 118.7 million tons in 1960, with. a shortage of 4.4 million tons. In 1970,
however, the production will be 156.4 million tons, with an annual compound
rate of growth of 2.99% in the 1960%, while the demand will be 171.5 million
tons, with annual compound rate of growth of 3.4% in the 1960%, with the
result that the area will face a shortage of 1.5 million tons.

The four countries that will have surplus of cereals in 1970 are: Burma
(+1.9 million tons), Thailand (+3.6 million tons), the Republic of Viet-Nam
(+1.4 million tons) and Cambodia (0.5 million tons).

All other countries will have deficiencies. There will be serious shortages
in 1970 in the three countries—Pakistan (—4.9 million tons), India (—10.9
million tons), and Indonesia (—2.8 million tons).

Other major cereal deficit countries will be the Republic of Korea (—0.55
million tons),, China (Taiwan) (—0.76 million tons), Ceylon( -0.75 million
tons), Maldya and Singapore (—0.74 million tons), and Hongkonc (—0.67
million tons).

However, in view of transportatlon capac1ty and shortages of foreign
currency holdings in the countries concerned, it will not be possible to.treat
these large food—shortages as 1mport demands, and what is more, the effective
demand will be restrained by the amount of avallable supply

If the amount of per capita consumpuon of- cereals remains as it was in
the base-year (1958-60 average), the shortages of cereals for 1970 would be
not more than present levels, and, as seen in Table 5, it would also be poss1b1e
for some of the countries deficient of cereals to achieve self-sufficiency in
food, without importing cereals. It should not be forgotten, however, that
the hard reahty of food-shortaoe will remain as a potential demand in this
case, even if it is not revealed as import demand.

. Now if the per capita consumption of cereals remains at the level of the
base-year (1958-60 average), Ceylon will have a smaller deficit in 1970 than
in the base-year. '

However, the shortage of cereals would still be more in Pakistan, Indo-
nesia, China (Talwan), the Republic of Korea, Malaya and Smgapore, and
Hongkong.

. India will achieve self-sufficiency in cereals in 1970, or the final year of
the Fourth Five-Year Plan, which was planned to be completed in 1965-66,



-and - the *satme’
- though we ‘could'notextend the projections to the above commodities this
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the final year of the Third Five-Year Plana

It should be remembered that our production projections were based
mainly upon the trend-analysis of the 1950’, that are mostly lower than the
planined targets: inthe countries concerned. If those planned targets of
cereals could  ‘be' achieved successfully up to 1970, the shortage of cereals
would possibly be: reduced to a remarkable extent. In such a case only, the
demand for and production of cereals in the area would reach a balancing-
point, without leaving any serious potential shortage of cereals.

Another factor, which will mitigate the possible aggravation of the food
situationin-the:future, is the increase in production and increased popularity
of such substitutés as-pulses; starchy-root crops, animal- and fishery-products.
The pulses-aré important *se¢lf-consuming food-crops in India and Pakistan,
is itrue: with -cassava, a starchy root, in case of Indonesia,

time. It will"hardly be expected, however, that the countries in these areas
can achieve, before#1970,/increased: production of those substituting food-crops

and of the animal-atid fishery-products-having minor importance as foodstuffs

at present, t0 suchi.an. extent.as would brmg about a drastxc change in their
long—estabhshed d1etary customs ek N

IV. - Some Polzqy Im[)lzcatzons ¢y‘ tize P70jectzons

The increase in demand for food-crops (cereals) in’ the developmg Asian
countries. will largely be over the increase in production even on low assump-
tion of income growth ‘It can be said that the producuon targets of food-

stuffs and other major agricultural commodities in the economic plannings

of Asian countries generally seem very optimistic with such an exception as
Thailand. :

It can be recognized, therefore, that the greatest bottleneck in the eco-
nomic growth of those developing Asian nations is the food problem.

The export of primary products, which occupied the attention of member-
countries in the UN Conference on Trade and Development in 1964, will be
subjected to much more severe international competition. Even if ‘the -
measures for more favourable duties on the part of the import countries

'should promote trade in these commodities, the possible amount of foreign

currency to be earned by it will not be sufficient for executing the economic
planning expected, in view of the production capacity and exportable surplus
in the future. S

If the food-shortage. becomes more serious in the future as our study

1 As for the projections of cereals in India, the statistical analysis was made in detail
using the original statistics of India in the author’s report, “Agricultural Commodities
Projections in India—with Special Reference to Self-Sufficiency of Food” (in Japanese),
for the Kantd District Meeting of the Japan Society of International Economics (April
4, 1964). In this work, the total production of all cereals in India is given as about
88.0~90.0 million tons in 1970. These estimates are almost equal to those of the Agri-
cultural Committee of the Institute, using FAO statistics on an all-India base.
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shows, the amount of foreign currency necessary for importing food-crops
will inevitably increase, and accordingly the import of capital goods required
for economic development planning should be reduced. This will further
widen the disparity of economic growth between South and North. Since
the economic growth in most of the developing Asian countries depends on
a solution of the food problem, the countries concerned, especially those
countries with’ food deficiencies, should first make every effort to “increase
agricultural production to such a point as will exceed the increased demand
caused by population growth. '

Secondly, it is necessary for them to promote the export of primary
products as a direct measure for earning foreign currency, and to bolster
import-substitute industries and the domestic market as an indirect measure
to save foreign currency. Together with their own efforts, the developing
Asian countries concerned should exert themselves to obtain as much foreign
aid, including technical aid, as possible. Technical aid is essential for making
full use of imported capital goods, éstablishing import-substitute industries
and improving the agricultural productivity of the developing countries. It
is necessary for these countries to guard against boycotting such foreign
techniques as are more advanced than their own, merely because of short-
sighted nationalism or prejudice. :

It is very important for the policies of the developing countries to be
considered integrally, from the viewpoint of long-term economic growth and
the international division of industries. The economic development of the
area as a whole is a vital problem for achieving economic prosperity not
only of the developing Asian countries but also of Japan, which is the sole
exception of a highly industrialized country in the area, and we expect to
study this problem under the next fiscal year project, “The Possibility and
Conditions for Economic Integration among the Asian Countries.”

Table 1. POPULATION PROJECTIONS FOR THE DEVELOPING ASIAN
COUNTRIES

(Estimated by the Research Dept. for Economic Growth, the Institute)
. (Unit: 1,000 persons)

. Country 1960 1965 1970 1975 . 1980
British Borneo 1,283 1,455 1,675 1,951 2,292
Burma 20,662 22,607 24,926 27,707 31,065
Cambodia 4,952 5,652 6,480 7,470 8,672
Ceylon 9,896 11,371 13,111 15,204 17,698
China (Taiwan) 10,612 12,577 14,867 17,705 21,314
Malaya (Federation of) 6,909 8,158 9,706 11,687 14,206
Hongkong ) 2’983 ven .o . eee
India 432,567 481,263 540,155 609,317 690,795
Indonesia 92,600 102,464 113,328 125,937 141,407
Korea (Republic of) 24,665 28,090 32,110 36,788 42,340
Laos 1,805 2,001 2,242 2,524 2,868
Pakistan 92,727 103,924 116,857 131,462 147,494
Philippines 27,792 32,372 37,940 44,743 53,108
Singapore 1,634 1,931 2,290 2,771 3,397
Thailand 26,258 30,000 34,390 39,640 46,037

Viet-Nam (Republic of) 14,100 15,728 17,501 19,353 21,486
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Table 2. PROJECTED AGGREGATE DEMAND FOR AND PRODUCTION

{@. Rice
Production paddy equivalent (milled equivalent)”
,_ Annual Com-
Country : pound Rate
1950 1960 1970 of Growth
e 1950°s  1960’s
Burma - - 5,219.0:( 3,543.7)  6,753.0 ( 4,585.3)  8,080.0 ( 5494.4) 26 1.7
Cambodia 1,261.0 (  807.0) 1,382.0 (  884.5) 1,760.0 ( 1,144.0) 0.9 2.2
Ceylon ;3100 (- 210.8) 801.0 ( 544.7) 1,555.0 ( 1,057.4) 100 6.2
Malaya (Fed f) _
& Smgapp 637.0° ( 410, 3) 856.0 ( 539.3) 1,449.0 (  965.9) 3.0 54
! India’ = 33,5600 122 820. 0)""548,271.0 (32,824.3)  69,192.0 (47,050.6) 3.7 3.3
Indonesia*, |9 957.0 (6 ,294.8) ¢+ 12,407.0 ( 8,436.8) 14,454.0 ( 9,829.0) 3.0 1.4
 Koreal 7" An Tl i : '
o lic: 18,2120 (1 2,344.8)  4,136.0 ( 3,019.3) 0.5 2.3
Pak1stan 212,58 '14,168.0'( 9,634.2)  16,587.0 (11,279.2) 1.2 1.4
vPhlhppmes . }3,710.0 ( 2,411.5)  5,306.0 ( 3,449.0) 3.5 3.0
China (Talwan) 1 640 0. 437 0 ( 1 642 9): 2,941.0 ( 2,058.7) 36 21
Thaﬂand” o . 7 30 ( 4787 3)‘ ) ‘10 900.0 ( 7, 085 0) 08 36
Viet-Nam ' T s
(Republic of) 4,802.0 ( 3,073.0) =+ 7,862,0  5,110.3) 4.7
§ North Borneo 43.2 ( .28.2) T 60 436) e 958.¢: - 62.3) 4.5 3.3
Sarawak : ©-99.0.( 1 644) 1 1000 (565.0) - e 0
L Brunei- 63 ( -4:1) 25 (. 16): 70 (- 486). —90 100
‘ Laos 544.0 ( 353.6) 524.0 ( 340.6) 6125 ( 398.0) - —0.03 14
Hongkong —_ ] _— . _— e oee
Total 77,505.3 (52,502.6) 106,766.5 (72,159.1) 145,037.3 (98,072.7) 32 28
(Excluding Sarawak
and South Viet-Nam)
(1) Wheat
Burma 4.0 8.0 29.3 7.2 125
China (Taiwan) 16.0 43.0 97.4 104 7.7
India 5,952.0 93923 15,070.0 4.7 44
Korea (Republic of) 94.0 125.3 191.7 2.9 3.9
Pakistan 3,862,0 3,818.0 4,608.7 -01 = L7 .
Total 9,928.0 13,386.6 19,997.1 30 37
Notes: 1. The figures in parentheses are “milled equivalent.”

2. The original projected values were modified here, with the change in total
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OF SELECTED AGRIGULTURAL COMMODITIES (Rice and Wheat)
: (1,000 M/T)

Demand——Milled Equivalent Balance

Annual Com-
‘ pound Rate of
1950 1960 1970 Growth 1950 1960 1970
% . 1950’ 1960’ ‘
2,334.7 2,968.0 3,617.3 24 1.8 1,209.0 1,617.3 1,877.1
649.9 863.0 e 26 234.6 281.0
1,0669 - 1,808.2 w49 —522.2 --750.8
869.3 1,057.9 1,708.5° 20 44 —468.0 —518.6 —742.6
23,539.7  $3,301.8  50,690.3 35 39 —7189 —~477.5° —3,699.7
6,543.2 9,185.8 13,1234 35 33 —248.4 ~749.0  —3,2944
2,335.9 3,124:3 - 27 89 —105.0
8,526.8 9,850.1  13,463.2 14 29 276 ~9215.9  —2,184.4
11,7813 2,486.5 3,509.5 34 32 —78.3 —75.0 —60.5
984.0 1,519.3 2,906.7 44 35 164.0 123.6 —148.0
2,000.1  3,554.0 4,622.6 21 25 1,498.3 1,233.3 2,492.4
2,940.0 3,728.0 22 133.3 1,382.3
28.2 56.4 132.9 72 81 —99 —12.8 —70.6
75.2 131.6 178.7 58 2.8 S —67.2 —113.7
4.1 74 105 61 32 0 —5.8 —5.9
330.3 500.0 .. 38 10.3 ~102.0
144.8 354.4 670.0 94 6.0 —144.8 —3544 = —6704
\ 71,7962 1039975 . e 84 3629  —5924.8
146 . 462 . 575 .. . 122 20 .. —106 - —38.2 —28.2
480 . 2670 . 7000 - 187 10.1 —320 = -—2240 —602.7
7,666.3  12,917.0, . 21,599.3 53 48, —17143  —35247 —6,529.3
4148 - 554.9 w27 . -289.5 —363.2
3,817.7 4,672.0 73700 . . 20 . 42 44.3 —8540  —2,761.3
11,5466  18,317.0. . 30,2817 . - .. 47 e —49304 —10,284.6
(Excluding the . ‘
Republic of Korea)
value accordingly.




(Excluding Burma)
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Table 3. PROJECTED AGGREGATE DEMAND FOR AND PRODUCTION
(Maize and Other
(I) Maize '
Production
Annual Com-
Country pound Rate of
‘ 1950 1960 1970 Growth
. . 1950’s  1960°s
India 1,943.0 3,828.0 5,050.0 7.0 2.6
Indones1a 2,217.0 2,404.0 3,408.0 0.8 3.2
' 394.0 454.0 643.0 14 3.2
667.0 1,130.0 1,608.0 5.4 3.3
23.0 348.3 1,3150 312 142
28.0 25.0 45.5 -1.1 5.6
7.0 80 119 14 3.7
e 14.7 16.4 1.0
7.0 16.6 25.3 90 39
4107 1030 235.6 96 7.8
N01th Borneo B 3.0 10 26 —104 9l
Viét-Nam (Repubhc of) 280 30.0 06
Laos, : 12.0 ~ 140 . g
Total ‘ 5, 330 00 .8,372.6 -12,405. 3. .. 36
Note: 1. The total excludes the countries where data were not avallable
(IY) Minor Cereals (Millet, Sorghum, Barley, Rye, and Oats)
Burma : . 30.0 38.0 o 2.2
India M 6,093.0 7,421.7 8,841.4 2.0 1.7
s 5,487.0 8,739.0 12,134.4 4.8 3.0
B 2,386.0 2,574.7 3,223.3 0.8 2.1
Total 13,966.0 18,735.4 24,199.1 3.0 2.4
Korea (Republic of) M 114.0 56.3 67.2 —6.8 1.6
S 14.3 6.0 8.2 —83 2.9
R 26.0 24.3 30.0 —0.7 1.9
B 619.0 784.3 934.0 2.4 1.6
e} S _ 3.0
Total- 773.3 870.9 1,042.5 1.2 1.7
Pakistan M 368.0 314.3 255.0 —-16 —19
S 226.0 223.7 202.0 -01 =09
B 158.0 154.3 179.0 —03 5 14
Total 752.0 692.3 636.0 —08 —0.8
Ceylon M 12.3 19.0 24.8 4.4 24
China (Taiwan) M-8 5.7 8.0 12.0 3.8 3.4
Grand Total 15,509.3 20,355.6 25,952.4 2.3
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OF SELECTION: AGRICULTURAL COMMODITIES
Minor Cereals) :
- (1,000 M/T)

Demand Balance

Annual Com-
pound Rate of

1950 ¢ 1960 1970 Growth 1950 1960 1970
1950’s  1960’s
2,08¢3  3,809.4 65736 65 49 —141.3 ~714 . —1,523.6
2,1994 24040 29270 09 18 176 0 481.0
394.0 454.0 639.2 1.4 3.2 0 0 38
672.3 1,107.0 1,564.5 5.1 3.2 —5.3 23.0 43.5
23.3 435 1004 .64 79 —0.3 304.8 1,214.6
oo 30.0 45.0 . 3.8 “ee —5.0 0.5
6.7 8.0 15.9 1.8 6.4 0.3 0 —4.0
0.7 24.3 479 525 64 ©—9.6 —3L5
6.7 17.5 35.6 10.6 6.7 0.3 —0.9 -10.3
. N - 103.0 935.6
3.0 3.2 44 06 29 0 —22 ~18
32.1 40.3 w2l —4.1 —-10.3
12.0 14.0 . 14 6o 0
539040 80350  12,007.8 L 87 337.6 397.5
\\ :
. 30.0 30.0 -0 0 —8.0
144127 187664 234500 | 27 23 —446.7 —31.0 749.1
} } 77.1 :
9257 243
. 898.6
1,0000  1,0804 .. 10 —129.1 469
} 600.3 } 534.8
158.3 154.5
758.6 689.3 572.8 -1.0 -17 ~6.1 3.0 © 632
13.3 19.1 22.8 8.7 1.6 . —10 —-0.1 2.0
5.7 8.2 12.0 3.7 3.5 0 -02 . " -0
20,513.0 25,177.0 1.9 —1574 .. 7754
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Table 4. PROJECTED AGGREGATE DEMAND FOR AND PRODUCTION
Production
Annual Com-
Country pound Rate of
1950 1960 1970 Growth

5 1950’s  1960’s

Brunei 4.1 1.6 4.6 —9.0 100
Burma 8,575.7 4,648.3 5,607.2 2.7 1.7
Cambodia 848.0 987.5 1,379.6 1.5 3.1
Ceylon 230.1 5717 1,094.1 9.5 6.1
China (Taiwan) 1,176.7 1,710.5 2,193.4 3.8 2.3
Hongkong -_— —_— _— e ver
India 44,681.8 64,780.0 91,369.7 3.8 3.1
Indonesia 8,511.8 10,840.8 13,237.0 2.4 1.8
Korea (Republic of) 3,101.8 3,355.7 42699 - 08 2.2
Laos , _ 353.6 © 352.6 412.0 —0.03 14
Malaya (Fed,. of) & Singapore 401.3 539.3 965.9 3.0 5.4
North Borneo 31.2 44.6 64.9 3.6 3.5
Pakistan 13,562.4° 14,598.5 17,166.9 0.7 1.5
Philippines 2,370.0 3,541.5 5,057.0 4.1 3.3
Viet-Nam (Republic of) - 3,101.3 5,140.3 e 47
Thailand? 4,421.4 5,185.6 8,400.0 15\ 45
Sarawak e 644 65.0 . 0.1
Total 83,269.9 114,273.9 .156,427.5 2.9

(Excluding Sarawak and
South Viet-Nam)

Note: 1. The original projected values were modified here, with the change in total

Table 5. ALTERNATIVE DEMAND

Production Demand
1960 Annual Com- — 1g5, 1970
Country (1958-60 1970  Ppound Rate of jg5074,
Average) ' _G_r_& Average) 1
1960’s

Brunei 1.6 4.6 10.0 7.4 10.5
Burma 4,648.3 5,607.2 1.7 3,074.2 3,749.8
Cambodia 987.5 1,379.6 3.1 649.9 863.0
Ceylon 571.7 1,094.1 6.1 1,094.0 1,846.9
China (Taiwan) 1,710.5 2,193.4 2.3 1,812.0 2,954.3
Hongkong —_— — see 3544 670.4
India 64,780.0 91,369.7 3.1 68,8846 102,313.2
Indonesia 10,840.8 13,237.0 1.8 11,589.8 16,050.4
Korea (Republic of) 3,355.7 4,269.9 2.2 3,775.0 4,816.5
Laos 352.6 412.0 14 342.3 514.0
Malaya (Fed. of) & Singapore 539.3 965.9 4 1,057.9: 1,708.5
. North Borneo 44.6 64.9 3.5 59.6 137.3
Pakistan 14,598.5 17,166.9 1.5 15,665.4 22,045.2
Philippines 3,541.5 5,057.0 3.3 3,593.5 5,074.0
" Viet-Nam (Public of) 3,101.3 5,140.3 4.7 2,972.1 3,768.3
Thailand 5,135.6 8,400.0 4.5 3,597.5 4,763.0
Sarawak 64.4 65.0 0.1 131.6 178.7
Total 114,2739 156,427.5 2.9 118,661.2  171,464.0

Note: 1. The projections based on regression- or trend-analysis as explained in chapter 3
2. The projections on the assumption that the amount of per capita consump-

o
i
1
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OF SELECTED AGRICULTURAL COMMODITIES (All Cereals) . (1,000 M/T)

Demand Balance

Annual Com-
pound Rate of

1950 1960 1970 Growth 1950 1960 1970
L a 1950°s 1960’

4.1 74 10.5. 6.1 3.2 0 —5.8 -5.9
2,349.3 3,074.2 3,749.8 2.7 1.8 1,226.4 1,574.1 1,857.4
“es 649.9 863.0 oo 2.6 e 337.6 516.6
o 1,094.0 1,846.9 o 4.9 o —522.3 —752.8
1,044.4 1,812.0 2,954.3 5.7 4.5 132.3 —10L.5 —760.9
144.8 354.4 670.4 9.4 6.0 —144.8 —354.4 —670.4
47,703.0 68,884.6  102,313.2 3.7 36 —3,021.2 —4,1046 —10,9435
8,742.6 11,589.8 16,050.4 2.9 3.0 —230.8 —749.0 —2,8134
oo 3,775.0 '4,816.5° oo 2.2 . —419.3 —546.6
- 342.3 .514.0 3.8 . 10.3 —102.0
869.3 1,057.9 1,708.5 2.0 44 —468.0 —5186 —742.6
31.2 59.6 137.3 6.7 7.9 0 —15.0 —72.4
13,497.1 15,665.4 22,045.2 1.5 3.2 653 —1,066.9 —4,878.3
2,453.6 3,593.5 5,074.0 3.9 3.2 —83.6 —52.0 —17.0
oee 2,972.1 3,768.3 e 2.2 129.2. 1,372.0
2,923.4 3,597.5 4,763.0 VA | 2.6 1,498.0 1,538.1 3,637.0
75.2 131.6 178.7 58 2.8 —67.2 —113.7
118,661.2  171,464.0 e . 34 oo —4,387.3 —15,036.5

value accordingly.

PROJEGTIONS OF ALL CEREALS ‘ (1,000 M/T)
' : v » Balance
Annual Compound Rate o S
of Growth . : . 1970
_ 1960’s 1960
I1 T RN 1 I
32 58 —59
3,696.2 1.8 COLT - 1,574.1 - 1,857.4 1,911.0
832.6 26, .23, . ..3376. 516.6 547.0
1,484.4 49 28 —522.3 —752.8 —390.3
2,632.5 457 85 - —=101.5¢ —760.9 —439.1
592.6 . 6.0, . 4.8 - —354.4 —670.4 —592.6
86,694.9 3.6 2.1 —4,104.6 —10,943.5 4,674.8
14,554.7 3.0 2.1 —749.0 - —2,813.4 -1,317.7
4,801.0 2.2 2.2 —419.3 - —546.6 —531.1
450.8 38 25 ) 0.3 —102.0 —38.8
[,641.1 4.4 4.1 - 5186 ~742.6 —675.2
82,4 79 3.0 =150 - —72.4 —17.5
20,114.6 3.2 23 . —1,066.9 —4,878.3 —2,947.7
5,065.4 3.2 BNCI N —52.0 —17.0 —8.4
3,769.7 2.2 22 129.2 1,372.0 " 1,370.6
4,721.1 26 T 25 1,538.1 3,637.0 3.678.9
2.8 —67.2 —113.7 : o
34 v —4,387.3 —15,036.5
of this thesis. :
tion of all cereals in the base-year (1958-60 average) will be constant up to 1970.
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