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FOREWORD

Any remaining complacency about the food and agriculture situation must surely have
been dispelled by the events of the past year. As a result of widespread drought, world
food production, according to FAO's preliminary estimates, was no larger in 1965166 than
the year before, -when there were about 70 million less people to feed. But sfor good har-
vests in North America, world production would almost certainly have declined. In fact,
in each of the developing regions except the Near East, food production is estitnated to
have fallen by 2 percent in total and by 4 to 5 percent on a per caput basis.

Because agriculture depends so much 077 the weather, there is always the danger of a
setback like this. But the poor harvests of 1965166 are all the more serious since they come,
not in the midst of plenty, but after a long period in which production has only barely kept
up with the rapidly mounting population. When many millions osf people are afready inad-
equately nourished, there is little if any margin against the effects of a bad season.

Until recently, such a margin has been provided by the large stocks of grain that have
been in existence, mainly in North America, shice the early 1950s and which have afready
contributed greatly to the food supplies of the developing countries. Large-scale emergency
shiptnents from these stocks made it possible to avert disaster in India and other drought-
stricken areas in 1965166. However, these shipments, together with the large recent import
requiretnents of China (Mainland) and the U.S.S.R., and the greater success:of United States
policies in limiting production, have reduced North American grain stocks to their lowest
level in well over a decade.

Thus the world food situation is 710W more precarious than at any thne since the period
of acute shortage immediately after the second world war. Because of the depletion of
the stocks, the world has become much more dependent on current production and hence on
weather conditions. It is therefore with some anxiety that we await the outcome of the
1966167 harvests.

These developments give greater urgency to the rethinking aheady under way about
the role of food aid and its provision on a surer basis than that of chance surpluses. While
the wider aspects are being discussed in a number of international forums, the United States
Government has already taken steps to put back into production some of its reserve of
unused farmland, and the proposed Food for Freedom Act would make its food aid inde-
pendent of existing surpluses and also conditional on self-help measures to improve food
production in the recipient country.

It has always been emphasized by FAO that, invaluable as food aid may be (and the
events of 1965166 provide an outstanding example of this), in the long 11111 greater pro-
duction in the developing countries themselves is essential for any lasting improvement in
their food situation. The problem of agricultural development in these countries and the
efforts made to this end during the second postwar decade were a main theme of the ten-
year review of world agriculture to which, so as to mark the twentieth anniversary of the
foundation of FAO, last year's issue of this annual report was devoted.

This year The state of food and agriculture returns to its usual pattern, and a
review of the current situation is followed by two special chapters dealing with subjects of
longer term interest. One of these concerns rice in the world food economy. This was
undertaken because 1966 has been designated as International Rice Year, but a study of
a crop which is the staple food of half' of mankind is also particularly appropriate in a



year when food production in the developing countries is causing so much concern. The
chapter emphasizes that, if rice production in lije developing countries is lo be increased
sufficiently to meet their needs, it will be necessary to speed up greatly the process by which
technical improvements are transmitted to, and put into practice by, the farmer. As has
been brought out in so many FAO studies, this involves not only research, education, exten-
sion, and an adequate supply of fertilizers and other production requisites, but also remu-
nerative prices, better credit and inarketing facilities, and improvements in land tenure systems.
It is all these factors that determine the economic climate within ivhich farmers work,
and whether or not they will .follow the advice on neiv methods provided by. the exten-
sion services and purchase the .fertilizers and other requisites needed to increase their
productivity.

It has become increasingly apparent in recent years that, in addition lo its effect on
.food supplies, lagging agricultural production can retard a country's economic development
in a variety of other ways. This is illustrated by the special chapter concerning agriculture
and industrialization. The chapter brings out the close interdependence of the agricultural
and industrial sectors, in particular the role in both agricultural and industrial development
of industries based on agricultural raw materials, and the way in which industry con tri-
butes to the expansion of agricultural production by supplying both the consumer goods
needed to provide the incentive and the inputs required to provide the means .for increased
production. In line with the increased einphasis being given in FAO's work to assisting
governinents in the establishment of efficient industries using agricultural raw materia ls,
Me chapter pays special attention to the problem,s encountered in sotne of the main industries
o.f this type in the conditions prevailing in the developing countries.

A clearer idea of the contribution needed from agricultwe for the sound growth of the
economy will be provided by the Indicative World Plan .for Agricultural Development, which
is now being elaborated in FAO. This plan will also make it easier to assess the amount
and the most appropriate forms of aid needed for the agricultural development of the develop-
ing countries. FAO is itself becoming increasingly involved in the direct provision of aid .to
agriculture. It has long .ffirnished technical assistance in a variety of ways, both through
its OW71 regular program and as the executive agent for the United Nations Development
Progratn. Through the United NationsIFAO Wcrld Food Program, it has for some time
been engaged in the multilateral pro vision o.f food aid. Recently, through the Co-operative
Program established with the International Bank for Reconstruction and Develop/neat, the
Organization has become more directly concerned in obtaining financial aid for agricultural
projects. I am now propOsing the institution of yet another kind of assistance for agricul-
tural developtnent, nanzely a Food Production Resources Program, which would be established
under the Freedom from Hunger Campaign to make available, on a bilateral and multi-
lateral basis, supplies of the _fertilizers and other production requisites needed to ensure
a more rapid increase in the food and agricultural production of the developing countries.
The urgent need for all these different forms of aid is atnply demonstrated by the latest
developments in the world food and agriculture situation.
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Agricultural production

According to FAO'S preliminary estimates, world
food production, excluding China (Mainland), was
approximately the same in 1965/66 as the year before.
Thus there was a fall of about 2 percent on a per
caput basis.

There were good harvests in North America, where
food production rose by about 4 percent. But
western Europe, with a rise of less than 1 percent,
is the only other region where there was any increase
in food production in 1965/66. in the other develop-
ed regions food production fell slightly in eastern
Europe and the U.S.S.R., and by 6 percent in Oceania.

In the developing regions, adverse weather was
widespread. It was only in the Near East that food
production did not actually decline in 1965/66, and
even here it failed to increase over the previous year.
In each of the other developing regions, Africa,
Latin America and the Far East, excluding China
(Mainland), food production is estimated to have
fallen by about 2 percent in total and by 4 to 5 per-
cent on a per caput basis. For China (Mainland)
once again there are no official statistics, but it is
believed that food-grain production declined slightly
in 1965.

The preliminary estimates for 1965/66 indicate
that per caput food production in the developing
regions dropped back to the same level as in 1957/58,
which in turn is the same as the inadequate prewar
level. In the Far East, Latin America and Africa,
per caput food production in 1965/66 was a good
deal less than before the war. The Near East ap-
pears now to be the only developing region where
per caput food production is higher than before the
war, and even here it has recently fallen considerably
below earlier peak levels.

Among the main agricultural commodities, there
were falls of between 4 and 8 percent in 1965/66
in the world production, excluding China (Mainland),

Chapter I. Summary

CHAPTER H. WORLD REVIEW AND OUTLOOK
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of wheat, barley, rice, sugar, apples, groundnuts,
cocoa and tobacco, and smaller falls for a number
of fibers. The most serious development was the
estimated decline of more than 2 percent in total
grain production, which accounts (on a price-weight-
ed basis) for about a third of world agriculttuul pro-
duction. For most other products there was a small
increase in production in 1965/66, but for olive oil,
soybeans and coffee increases ranged from 15 to
almost 50 percent.

World fish production, excluding China (Mainland),
is estimated to have increased, on a price-weighted
basis, by almost 4 percent in 1965. The increase
in Peruvian production, which has been such a major
factor in the recent expansion of the world catch,
was relatively sinall, and in Chile there was a drastic
reduction. The difficulties in these countries helped
to encourage Scandinavian producers to expand their
fisheries for fish meal raw material, and South Africa
also increased its catch of fish for reduction. Both
the Japanese and the U.S.S.R. catches continued to
expand. Catches also increased in the United States
and most other major fishing countries.

World roundwood removals rose by about 1 per-
cent in 1965. Most of the increase in industrial round-
wood occurred in North America. In Europe, the
U.S.S.R. and Japan, fellings were little different from
the level of 1964, and in several west African countries
removals of hardwood logs for export declined.
There was a small increase in sawnwood production.
The production of wood-based panel products con-
tinued to expand to meet the rapidly growing demand.
World production of wood pulp increased by abotit
5 percent. The output of paper and paperboard
continued to rise in 1965, but at a rate slightly below
that of 1964.

In view of the poor harvests in so many areas in
1965/66, even more than usual interest attaches to
the prospects for the 1966/67 production season.
Only piecemeal information is so far available, and



it is not yet possible to assess the extent to which
production is likely to recover, particularly in the
developing regions. In Europe and the U.S.S.R.,
excess rainfall reduced winter wheat plantings, and in
the United States wheat production was expected to be
7 percent below the large crop of 1965/66. In the
Far East, drought affected the wheat crops in India
and Pakistan, and widespread drought is also report-
ed in China (Mainland). In northwestern Africa and
a number of Near Eastern countries, wheat produc-
tion is expected to be reduced by inadequate rainfall.
It should be emphasized however that, especially
for the developing countries, the early information
often tends to consist very largely of droughts and
other disasters, and it is only later that reports on
average or good harvests start to come in.

Changes in stocks

The year 1965/66 witnessed some important devel-
opments in the world stock situation. There was
a further large fall in the stocks of wheat, as the
import requirements of India and the U.S.S.R. rose
sharply and those of China (Mainland) remained
large. The combined grain stocks held by the major
exporters are no longer considered excessive in rela-
tion to requirements, and United States stocks of
wheat are now less than "the maximum amounts
justifiable for strategic stockpiles." Stocks of a
number of other products, including cotton, coffee
and sugar, rose in 1965/66.

Economic activity and the demand for agricultural
products

The growth of the world economy as a whole
appears to have slowed down slightly in 1965. The
combined gross national product (GNP) of the indus-
trial countries rose less than in 1964, and the expan-
sion in the volume of world trade was well below the
unusually large increase in 1964. While there was
substantial economic growth in several of the rather
few developing countries for which data are avail-
able, progress was held up in a number of them by
the poor harvests and other factors.

The continuation of the economic expansion in
the United States, now in its sixth year, is an out-
standing development. To what extent this contin-
ued boom has affected the overall demand for agri-
cultural products is difficult to determine. As might
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be expected, among agricultural imports sensitivity
to recessions has been greatest in the case of the
agricultural raw materials. Both the volume and
price of these imports have been more stable since
1961, but for the other main groups of agricultural
products the absence of recessions appears to have
had little effect.

Food supplies and consumption

The effect on food supplies and consumption of
the poor harvests in 1965/66 was generally at least
partly mitigated by increased imports and reduced
exports and by drawing on stocks, but how far
this made it possible to maintain food consumption
levels is still too early to say. In India, on whose
food shortage world attention was particularly fo-
cussed during the period under review, there were for
some time fears of an extremely serious famine sit-
uation, but it proved possible to avoid mass starva-
tion. Grain imports (largely concessional supplies
under United States Public Law 480) were stepped
up to the maximum level that could be absorbed
by the ports and the internal distribution network.
Even so, there were severe local shortages.

International trade in agricultural products

The preliminary FAO indices indicate that the value
of world trade in agricultural, fishery and forest
products, which in 1964 had risen steeply as a result
of increases in both volume and prices, declined
slightly in 1965. This stability in the value of trade
was the combined result of a more or less stable
volume of trade and a slight fall in the average level
of prices (export unit values). In "real" terms, the
unit value and total value of exports were rather
tower than in 1965, as there was a 2-percent increase
in the average export unit value of manufactured
goods, reflecting the inflationary pressures prevail-
ing in most major industrial countries.

The regional pattern of changes in agricultural
imports in 1965 reflects mainly the course of imports
of foods and feedstuffs, the only group of agricul-
tural commodities to show a larger volume of trade
in 1965. In western Europe, there was a 6-percent
increase, which was, as often in the past, due prin-
cipally to larger imports of feedstuffs. Larger im-
ports of grains were a major reason for an expansion



in the agricultural imports of the Near East and
Africa. Wheat imports also increased in the Far
East, especially in India, but this was offset by reduc-
ed imports of a number of other foodstuffs. In
Latin America, less wheat was imported by the grain
deficit countries. Only fragmentary data are avail-
able for eastern Europe and the U.S.S.R., but their
imports are likely to have been smaller than in 1964,
when the poor harvests of 1963/64 necessitated large
purchases from the rest of the world (the effect of
the poor harvests in 1965/66 will be reflected chiefly
in the 1966 trade).

Imports of beverages and tobacco were stable in
1965, despite very much larger cocoa imports in
both western Europe and North America, following
a record crop and low prices. Less agricultural raw
materials were imported overall; imports into North
America and Japan were greater, but those of western
Europe fell by 5 percent, with smaller purchases of
rubber and especially cotton.

The total volume of trade in fishery products ap-
pears to have declined slightly in 1965, for the first
time for a decade. Imports of forest products, which
have expanded steeply for many years, increased only
moderately in 1965, as shipments into western Europe
failed to increase.

The renewed fall in the average price level of
agricultural products that started in early 1964 con-
tinued through most of 1965. For the year as a
whole, export unit values averaged 2 percent lower
than the year before. Much of this decrease was,
however, offset by higher average export unit values
for forest products and particulaily fishery products,
so that the overall level of average export unit values
for agricultural, fi hery and forest products combin-
ed fell only slightly. In terms of their purchasing
power for manufactured goods the prices of these
products were less satisfactory, as the unit value
index of manufactured goods has in the past two
years risen by 4 percent.

Among the main commodity groups, the average
price level for food and fccdstuffs fell by 1 percent.
The price of most commodities in this group rose
in 1965, but prices were much lower for a nurnber
of important products, including sugar and wheat.
The index for beverages and tobacco fell fractionally.
The export unit value for coffee was slightly higher,
as exports were restricted under the International
Coffee Agreement, but the unit value of cocoa exports
was down by a fifth, and tobacco prices were also
lower. Average export unit values for agricultural
raw materials fell by 6 percent, because of lower
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prices for wool, sisal and rubber. Fishery products
averaged 9 percent higher than in 1964, with rapidly
growing demand and some supply shortages. The
upward movement in prices of forest products that
had started in 1963 was halted in 1965, but the
average for the year was higher than in 1964.

The combined result of the small changes in the
overall volume and unit values was a fractional re-
duction in the total value of world exports of agri-
cultural, fishery and forest products in 1965. There
was little difference in the course of export earnings
as between the developed and the developing countries
as a whole, though the earnings of the individual
geographical regions varied substantially. The growth
of exports, small as it was, was greatest in western
Europe (4 percent). The only other region to show
any significant increase in the value of exports was
Latin America, where it was almost entirely due to
a larger volume of trade. There was a small increase
also in the value of exports from the Near East, but
the agricultural export earnings of all other regions
were smaller. The 2 percent fall in the agricultural
exports of North America, however, was caused very
largely by a reduction of 18 percent in the United
States government-financed exports in 1965; com-
mercial exports were greater than the year before.

The disappointing results obtained by agricultural
exporting countries in 1965, and the vicissitudes in
certain commodity markets, served as a reminder of
the continued seriousness and difficulty of solution
of agricultural commodity problems. Most of the
international machinery on trade and development
that has been set up following the first United Nations
Conference on Trade and Development (uNc-rAD)
started to function in 1965. Efforts to conclude
commodity agreements for products in particular dif-
ficulties, such as cocoa and sugar, however, did not
produce concrete results. Much attention was given
to problems of international development assistance,
including food aid, where the disappearance of much
of the surplus elemert in the United States stocks
of agricultural products has brought the prospect of
some important changes.

Farm prices and incomes

Indices of prices received by farmers rose in 1965
in almost all of the countries (most of them develop-
ed) for which data are available. In general, the
greatest increases were in prices of livestock and
horticultural products, and there were only moderate
increases in grain prices. Smaller harvests and the



pressure of demand on available supplies account in
large part for the rise in agricultural prices, although
price indices were also significantly affected by the
upward adjustment of officially supported or stabiliz-
ed prices in many countries.

Prices paid by farmers for production requisites,
wages and various expenses have also gone up stead-
ily. But in most of the countries for which there
are data, the ratio of prices received to prices paid
by farmers either improved slightly in 1965 compar-
ed with 1964, or showed hardly any change.

'Despite the higher prices and more favorable price
relationships in a number of countries, the increase
in gross returns was often insufficient, because of
lower harvests, to offset the increase in farm expenses,
so that net income declined. In the developed
countries, however, the number of farms and farmers
is likely to have continued to fall during the year,
so that changes in income per farm unit and per
farmer were probably more favorable than the over-
all figures suggest.

Consumer prices

Retail food prices have continued to rise in almost
all countries. In a good many European countries
and in Australia, partly as a result of the poor har-
vests, the increase in retail food prices appears to
have accelerated in 1965. Increases in the overall
cost of living were equally widespread, and in many
cases the rise in food prices appears to have led
the way, for in almost half of the countries for which
there are data food prices rose faster in 1965 than
the overall cost-of-living index.

Agricultural policies and development plans

During the period under review there have been
few changes in national agricultural policies. As

usual a large number of ncw dev.loptincnt plans
have been embarked on in the developing countries.
An encouraging development is the increasing amount
of information that is now becoming available on
the implementation of past and current plans. Al-
though this all too often reveals shortfalls in the
performance of the agricultural sector, it should
contribute greatly to making future planning more
effective.

The same problem of lagging agricultural produc-
tion that plagues so many developing countries is
still faced by the U.S.S.R. This is made clearly ap-
parent by the extent to which agricultural production
fell behind planned targets in the seven-year plan
just completed, and the new five-year plan sets targets
that are actually below those in the previous plan.

In western Europe the trend away from price
measures has continued. As for some years past,
more and more attention is being paid to measures
to increase efficiency, in particular through improve-
ments in the farm structure.

Following a period of stalemate, progress has been
resumed in the elaboration and implementation of
the common agricultural_ policy of the European
Economic Community (EEc). In the developing re-
gions, further progress has been made with most
of the proposed and existing schemes for regional
economic co-ordination and co-operation.

In the United States, the Food and Agricultural
Act of 1965 extends further the more flexible ap-
proach to farm support begun earlier with the feed-
grains program. The Food for Freedom Act, which
has been proposed to replace Public Law 480, intro-
duces a radically new approach to food aid, under
which such aid would no longer be dependent on
existing surpluses and would also be conditional on
efforts by the recipient countries to improve their
own agricultures. Related to this proposed program
are measures to increase the United States grain
acreage in 1966/67 and 1967/68 for the first time
for rnany years.

CHAPTER HE AGRICULTURE AND INDUSTRIALIZATION

Interdependence of agriculture and industry

The interrelationships between agriculture ancl
industry are complex. Agriculture's basic role as
supplier of food for the industrial labor force and of
many of the raw materials for industry is only one
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element, although perhaps the most essential. In

most of the developing countries, agricultural exports
must provide the bulk of the foreign exchange earnings
for the import of the capital goods required for
industrialization. Agriculture releases labor and often
finance to industry. The agricultural population



provides a market for industrial products, not only
for consumer goods but also for a wide range of
equipment and materials used in agricultural pro-
duction.

Agriculture's contributions are essential for in-
dustrial development. As a result, the agricultural
sector is subject to considerable strain during a pe-
riod of rapid industrialization, and the rate of growth
of agricultural output is usually a critical determinant
of the rate at which industrialization can proceed.
Similarly, agriculture depends on industry both for
the consumer goods that give producers the incentive
to raise their production for the market and for the
inputs that are needed for the modernization of
production.

In the conditions of the developing countries,
which are in effect trying to achieve an agricultural
revolution and an industrial revolution simultaneously,
there is much to be said for greater attention to
what may be .termed "agro-oriented" industrializa-
tion. This would concentrate particularly on the
consumer goods and inputs needed by the agricultural
population, who would thus be assisted and stimu-
lated to produce the increasing quantities of food and
other agricultural products demanded by the industrial
population and would in turn, as a result of having
higher incornes, become better customers for the
products of industry.

Industries using agricultural raw materials

A very large part of agricultural production
undergoes some degree of transformation between
harvesting and final use. The industries based on
agricultural raw materials comprise a very varied
group, ranging from simple preservation (such as
sun drying) and operations closely related to har-
vesting, on the one hand, to the production by mod-
ern, capital-intensive methods, of such articles as
textiles, pulp and papel' at the other extreme.

Because of the great variety of these industries,
it is difficult to generalize about their characteristics.
Nevertheless, it does a.ppear that many of them have
characteristics that make them particularly suitable
for the circumstances of the developing countries.
Many of them have a lower capital intensity than
other industries, and their requirement of skilled
labor also is often lower. There is evidence that
they have an especially high degree of linkage with
other industries, so that their establishment has bene-
ficial repercussions throughout the economy, includ-
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ing feedback effects on agriculture itse f. For a
good many agricultural industries a small plant may
be economically efficient and profitable, which is
another important factor in developing countries
where the domestic market is limited by low purchas-
ing power and also sometimes by the small size of
the population.

Processing is only one link in a continuous chain
between raw material production and final consump-
tion. in the case of crops, livestock, fish and forest
products, the need for a close integration of raw
material production and processing is reinforced by
the biological nature of the raw material. The
seasonality of agricultural production, the perisha-
bility of many products, and the possibility of con-
trolling their quality make it desirable for there to
be close contact and advance planning between pro-
ducer and processor. Thus for some commodities,
especially fruit and vegetables for canning and freez-
ing, raw material production and processing are in-
creasingly "vertically integrated" in the developed
countries through various forms of contract farming.

In most developing countries, agricultural products
are the most readily available raw materials for in-
dustrialization. Where, as in many cases, the raw
material represents a large proportion of total costs,
its ready availability at reasonable cost can often
to a large extent offset such disadvantages as the lack
of infrastructure or skilled labor in these countries.

The factors determining the most economic loca-
tion for a processing industry are complex, but
transport is generally a main factor. Most agri-
cultural products either lose weight and bulk in
processing, so that they can be transported more
cheaply after they have been processed, or they are
perishable and can more easily be transported in
processed form.

Even in the most advanced countries, the indus-
tries using agricultural raw materials represent a
large part of total industrial activity. It may be
roughly estimated that in 1958 these industries ac-
counted for 33 percent of the value added and 48
percent of total employment in world manufacturing
industry (excluding the U.S.S.R. and eastern Europe).
In the less industrialized countries their share was
51 percent of the value added and 64 percent of
employment in manufacturing industry, as against
31 percent for value added and 39 percent for employ-
ment in industrialized countries.

For the world as a whole, the share of these in-
dustries declined from 44 percent of value added in
manufacturing industry in 1938 to 33 percent in 1958.



This does not reflect a decline in absolute terms but
a greater proportionate rise in heavy manufacturing,
which in turn reflects the changing pattern of demand
as incomes rise.

In the world as a whole, the value added in the
industries using agricultural raw materials rose by
about a quarter in the period 1953-58. The rise in
the numbers engaged has been very much smaller
and, in fact, considerably less than the growth of
population, indicating that in general the recent
expansion of these industries has contributed little
to total employment.

The food processing industries, which in terms of
value added are the largest of those using agricul-
tural raw materials, have continued to expand con-
siderably faster than population growth since, as

their incomes rise, consumers tend to demand an
increasing proportion of processed food, while the
processing is also gradually shifted from the farm
and the household to the factory. The value added
in the world's textile industries increased by only
about 7 percent between 1953 and 1958, but for this
group of industries there has been a particularly
rapid growth in the developing countries (28 percent).
Among the main forest industries, the value added
in wood products and furniture increased by about
a fifth during this period, and in paper and paper
products by somewhat more than a third, which was
the fastest increase for any group of industries using
agricultural raw materials; in both cases the expansion
was much more rapid in the developing than in the
developed countries.

hn most cases, industries based on agricultural raw
materials played a crucial role in the early stages
of the industrialization and general economic devel-
opment of the developed countries. The produc-
tion and export of woollen textiles was the basis of
England's industrialization in the 16th and 17th
centuries. Textiles played a major part in the in-
dustrialization of the United States, a number of
western European countries, and Japan, largely
through their pioneering role in the mechanization
of production and the development of factories in
place of handicraft production. Food processing
and a wide variety of other industries based on
agricultural raw materials were also of considerable
importance in the earlier stages of economic develop-
ment in these and many other countries that are
now highly industrialized.

An important potential contribution to economic
development of industries using agricultural raw ma-
terials is the earning and saving of foreign exchange.
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When a product formerly exported in raw form is
processed before export, or when a processed com-
modity previously imported is produced locally, a
country can obtain for itself the value added that
formerly accrued elsewhere. Because of the need to
import much of the processing equipment and also
some of the current inputs for agricultural processing
industries, not all of this value added amounts to a
net gain in foreign exchange, but there generally is a
net gain. At present only a small proportion of the
agricultural exports of these countries is shipped in
processed form, but in the last few years exports of
many processed agricultural products from the devel-
oping countries have increased rapidly.

In this section of the chapter, an attempt is made
to indicate, on the basis of practical experience, the
key factors involved for individual industries or groups
of industries in the successful establishment and oper-
ation of an economically efficient enterprise, espe-
cially in the conditions of the developing countries.
The industries that have been selected are those for
which FAO has made case studies or has accumulated
substantial practical experience in its operational work,
including those concerned with wheat, rice, sugar,
oilseeds, fruit and vegetables, meat, milk, fish, fibers,
hides and skins, and forest products. The account
of these industries is already so highly summarized
as to make a further sutnmary here unnecessary.

Industries serving agriculture

Agricultural production uses as inputs a great
variety of industrial products. Although they orig-
inate from many different branches of industry, they
have a certain unity in that they are all destined for
the same final consumer. It is therefore of interest
to examine them together as the industries serving
agriculture.

Current inputs of industrial origin in the agricul-
tures of the developing countries are generally small
at present. However, the high figure for some of
these countries, such as China (Taiwan), suggests
that intensive efforts at raising output and produc-
tivity will, especially if land resources are limited,
necessitate industrial inputs of comparable magnitude
with those in developed countries. Thus, while the share
of agriculture in the economy falls as development
proceeds, this is likely to be largely offset, as re-
gards agriculture's demands on industry, by the
increase in industrial input requirements per unit of
output as farming techniques are improved.



Only for fertilizers and tractors is it possible to
present worldwide tabulations which provide some
indication of the growth of agriculture's demand for
industrial inputs. These are, however, two of the
most important production requisites that industry
provides for agriculture. Fertilizers are a major
source of increased production and productivity,
and tractor numbers give a rough indication of the
general level of mechanization.

World fertilizer consumption doubled between
the mid-1950s and the mid-1960s; the increase has
been most rapid in the developing countries where
the level of consumption is still very low. With
tractors, also, the increase in numbers has been
very much faster in the developing countries. The
broad similarity in trends in fertilizer consumption
and tractor use suggests that, because of the com-
plementary nature of many of them, the adoption
of modern techniques of production tends to move
forward simultaneously on a broad front.

The first requirement for the use of fertilizers is
knowledge of the most agronomically and economically
efficient kinds of fertilizers and their rates of appli-
cation with various crops and soils. Before embark-
ing on the domestic production of fertilizers, it is also
essential to develop an effective demand by means
of an efficient organization for the demonstration of
the benefits from their use, for distribution and
marketing, and for the provision of credit facilities.
The limited number of developing countries possess-
ing chemical fertilizer industries, however, is a reflec-
tion of the many difficulties involved in their esta-
blishment.

The demand for tractors in most developing coun-
tries is still too limited to make a domestic industry
economic. For the manufacture of a great many
other industrial products needed in agriculture, how-
ever, there are no overriding economies of scale, and
the production of such requisites is very much more
widespread.

Many developing countries exporting particular
agricultural products in processed form have devel-
oped new industries in response to the domestic
demand for machinery and intermediate inputs re-
quired in their processing, and in many cases they
have even built up an export of these items.

Main problems

Because of their interdependence, the integrated
planning of agriculture and industry is necessary, if
each is to make its full potential contribution to eco-
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nomic growth. This is only a beginning, however,
and, within the framework provided by this macro-
economic planning, detailed planning and feasi-
bility studies are also necessary at the enterprise
level if viable industrial projects are to be established.

Market research forms a basic part of such a study,
together with an assessment of the supply of raw
material for processing. An assessment must also
be made of the marketing organization that will be
required, including the extent and form of vertical
integration that is desirable. Concerning the plant
itself, determination of the most appropriate location
and capacity are particularly crucial. The choice
of technology depends to a large extent on the raw
material and the type of finished product. The
success of a processing plant depends very heavily
on the efficiency of its management and administra-
tion. Particular attention must be given to training,
as the lack of qualified and experienced personnel is
often the most serious limiting factor.

The developing countries face a difficult problem
in the choice of the technology they should adopt
in their industrial development. On the one hand,
the use of the modern technology developed in the
high-income countm ies holds out the promise of a
significant reduction in the time and sacrifices needed
to achieve a high rate of growth. On the other
hand, these production techniques appear ill-adapted
to the factor availabilities in developing countries,
where unskilled labor is plentiful and capital and
skilled labor scarce. Developing countries can in-
crease the degree of labor intensity by choosing either
labor-intensive industries, or labor-intensive tech-
niques within a given industry, or a combination of
the two; in each case, however, the degree of flexibility
appears to be less than is often supposed.

An expansion of exports in processed form was
one of the principal ways singled out by UNCTAD
in which developing countries could increase their
foreign exchange earnings. There are, however, a
number of circumstances which tend to hinder the
expansion of expons of processed agricultural pro-
ducts from developing to developed countries. These
are mainly: the presence of tariff and nontariff bar-
riers in developed countries; difficulties of market-
ing processed products in developed countries and
other new markets; and the weak initial competitive
position, in terms of both price and quality, of the
products of the developing countries.

In some cases the governrnents of developing coun-
tries have themselves participated directly in the

establishment and operation of industrial enterprises.



More often, however, government activities in this
regard are confined to various measures of assist-
ance to the private sector. One of the most in-1pol.-
tant areas of government responsibility is research.
The provision of industrial training is an essential
prerequisite for the development of industries in

primarily agricultural countries without an industrial
tradition and a pool of industrial labor. Govern-
ments may also need to take special measures to
assist new industries with credit and finance. In
some cases they may find it advantageous to seek
investment from foreign sources which also bring in
technical knowledge, business management, and top
level supervisory personnel. Governments must also
supply the necessary infrastructure, particularly mar-
keting, transport and power facilities.

A considerable amount of international assistance
is now available to back up these efforts. Many
different industrial enterprises using agricultural raw
materials or producing requisites for agricultural
production have been established in developing
countries in recent years with financial and technical
assistance from the various bilateral aid programs.
Among the multilateral agencies, FAO is itself provid-

Main features of the world rice economy

Rice is the staple food of approximat ly half of'
the .liuman race. For over 1,400 million people in
the Far East, where nine tenths of the world's supply
is grown and consumed, it provides the main dietary
source of energy. The value of the world output
probably amounts to at least U.S.$20,000 million.
The crop occupies between half and two thirds of
the arable land available in major producing coun-
tries and a much heavier share of the most fertile
soils. ft is a major source of foreign exchange for
a number of developing countries. Today, rice is

cultivated under a wider variety of conditions and
by more varied methods than any other major crop.

More than half of the world harvest of over 250
million tons of paddy is retained on the farms where
it is grown. This makes the task of increasing rice
production more difficult, because of the low respon-
siveness of the farmers to monetary incentives. Never-
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ing increasing assistance in the establishment of such
industries. Training and demonstration have always
been major element's in this assistance, while research
is promoted through a wide range of projects, includ-
ing the establishment of permanent research insti-
tutes in various subjects. Preinvestment surveys,
feasibility studies and pilot projects are carried out
for industries using agricultural raw materials. A
recent development has been the setting up of the
FA0/fildustry Co-operative Program, through which
it is hoped that private industry in the developed
countries will make a greater contribution to the
establishment of agricultural processing industries
and industries serving agriculture in developing coun-
tries. On the input side, FAO and the fertilizer in-
dustry have for some years conducted a joint pro-
gram, whereby fertilizer trials have been promoted
and pilot schemes of fertilizer distribution to farmers
carried out. The possibility is at present being ex-
plored of establishing a Food Production Resources
Program, under which international assistance
would be available for the provision to the develop-
ing countries of supplies of fertilizers and other
needed inputs.

CHAPTER IV. RICE IN THE WORLD FOOD ECONOMY

the ess, during the past decade rice production
has increased on an average by 3.5 percent per an-
num, an expansion which can be attributed equally
to increases in area and in yields. The part played
by yields is a new and encouraging development, but
the extension of the area has sometimes reflected the
availability of more land under irrigation rather than
the planting of new land. In absolute terms, the
bulk of the increase in production has been in the
Far East excluding China (Mainland), but in Latin
America producers have maintained a much faster
rate of growth, mainly due to the extension of the
rice area.

In recent years, as opposed to the mid-1950s,
exporters have achieved a more rapid growth rate
than importers, reflecting, in the one case, the rela-
tive profitability of rice as a cash crop and its priority
as a source of foreign exchange and, in the other,
the enormous earlier expansion of the rice area and
the extent of rice cultivation as a subsistence crop.



The disparities in the productivity of rice lands
have widened further in the past decade. These
disparities are due partly to differences in the sys-
tems of cultivation but also to differences in ecolog-
ical and economic conditions, particularly the stage
of economic development. There is considerable
potential for increasing yields in most of the less
developed areas, especially if the varieties of rice
now being developed are introduced on a large scale
and if water control is improved.

On the consumption side, demand is increasing,
partly because of the growth of population but also
because of improved levels of living and more ur-
banization (especially in Africa and Latin America)
which often favors the replacement of coarse grains
or starChy roots by rice. Conversely, there is a shift
in demand toward wheat, which is relatively cheaper.
The Far East wheat imports are today double those
of rice. China (Mainland), previously a major rice
importer, has become the fourth largest exporter,
although its imports of wheat have increased sub-
stantially. While the Far East remains the main rice
exporter, it has lost its virtual prewar monopoly.
Non-Asian exporters (particularly the United States
and the United Arab Republic) have considerably
increased their share of the total trade.

The net result of the changes in production and
consumption is that the trade balance of develop-
ing countries has been reversed since the early 1950s
and now shows a deficit, while the opposite has oc-
curred in the case of developed trading countries.
For world trade as a whole, exports are still below
the Prewar volume, having been kept down by wide-
spread government controliof exports, restriction of
imports to save foreign exchange and ample supplies
of wheat on concessional terms. The international
rice trade is still effected largely between developing
countries.

Demand and consumption

Rice eaters are either habitual consumers who rely
on rice for most of their nutrient intake, or consumers
who are shifting from an inferior food to rice or
wheat, or, lastly, people mainly in developed
countries who eat rice only occasionally as a spe-
cial dish. These three groups react in different ways
to changes in the price of rice. The world rice
market is therefore not homogeneous.

As incomes increase, rice eaters in the first group
tend first to hnprove the quality of their supplies
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and litter to place more emphasis on sugar, meat
and other nonstarchy foods. However, since rice
remains at all income levels the principal dish round
which meals are planned, it is unlikely to become
supplementary in the way that bread and potatoes
tend to be in high-income countries. The income
elasticity of demand also varies widely as between
different countries. The demand for rice is affect-
ed both by its real cost and by variations in cost,
but here again the impact on different groups of
consumers varies considerably.

Prices of rice on retail markets do not necessarily
reflect prices on international markets, since nearly
all the major rice-importing countries closely control
the size of their imports and since domestic costs
of production are sometimes high. Consumer sub-
sidies on rice are used sparingly, because of their
heavy cost. Changes in food price relationships and
price disparities, therefore, have not so far had a
marked impact on rice consumption. Food habits
and general living customs govern demand. These,
together with ecological conditions in tropical areas,
tend to favor the consumption of ,rice as opposed
to wheat, despite government efforts to reduce con-
sumer resistance to alternative foods, especially in
times of rice shortages.

In its natural state the nutritive value of rice is
good, but when milled and polished it loses some
of its food value and even more if cooked in an
excess of water. The most satisfactory approach to
this problem in the long run will be to improve the
dietary pattern as a whole, but this takes time. More
short-term measures include an increase in the pro-
duction and yield of rice, its partial replacement by
wheat and millet, and the addition to the diet of
such high-protein foods as fish.

Production and productivity

Rice has a wider range of cultivation than any
other staple cereal, and between latitude 4808' N
and 37°2' S it can be grown wherever sufficient
water is available. Infertility of soil and lack of
water are probably the two most common causes
of low yields. Differences in environment are also
important.

The rice-growing areas can be divided broadly
into the subtropics and tropics where indica rice is
grown, and the temperate zones, where japonica rice
thrives. Since ecological factors such as length of
daylight, temperature and rainfall play such an



important role in rice cultivation, the crop in the
temperate zones (with mild temperatures and long
days) will usually outyield that grown in the tropics.

Plant breeding work seeks to counter "natural"
disadvantages by introducing into the rice seed such
desirable characteristics as indifference to photother-
mal sensitivity, greater response to fertilizer and
shorter growing periods. In most developing coun-
tries a more stable or regular water supply and
efficient drainage of excess water are prerequisites
of any substantial increase in productivity or
output.

Mechanization requires heavy initial capital invest-
ment, large units of cultivation and engineering and
workshop facilities, but it could prove economic
both in sparsely populated areas and in "dry land"
rice production. Though yield improvements depend
on a whole complex of improved practices, the re-
sponse of rice to fertilizer particularly to nitrogen-
can be striking and speedy, as the examples of Japan
and China (Taiwan) show. in other countries, little
fertilizer is used on rice, however; greater utilization
depends on appropriate cost-price relationships, as
well as adequate supplies of fertilizer.

Encouraging progress is being made in the under-
standing of many pests and diseases and in the devel-
opment of more effective control measures.

Processing and storage

The amount and quality of the crop which becomes
available for consumption largely depends on the
efficiency of the preprocessing, milling and storage
operations. Considerable milling losses are incurred
because of the numerous small mills or crude
hand-pounding equipment. In view of the rising
demand for rice, a balanced expansion is needed in
processing, milling and storage. Losses in harvest-
ing can be diminished if the optimum time is chosen.
It appears that the lack of effective water control in
the developing countries will make it necessary to
continue hand-harvesting for many years. More
immediate benefits could therefore be gained from
improvements in the threshing and drying phases.

In many countries there is excess milling capacity
and, although this is often a transitional problem,
it has led governments to limit the building of new
mills. Modernization is slowed down also by the
shortage of foreign exchange, but several govern-
ments are now establishing mills within the public
sector.
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Losses of stored rice vary in amount and character
under different storage conditions and practices. It
is generally believed that half of the storage losses
are usually caused by insects, but heavy demage is
also attributable to rodents.

The existence of unused large-scale modern storage
facilities in developing countries underlines the need
for thorough preinvestment studies, including cost-
benefit analysis, before additional facilities are con-
structed.

Economic and institutional factors

The application of technological innovations to
rice farming in developing countries is closely relat-
ed to the entire process of economic and social
development. Consequently, the selection of alter-
native farm practices or of particular inputs must
be adapted to the specific conditions of the farmer
and must, in particular, be profitable.

The choice of methods of cultivation, therefore,
requires information not only on the potential con-
tribution of a particular input, but also on the cost
or effort required to achieve the output growth.

The adverse effects of variations in production in
the more developed countries are largely cushioned
by efficient marketing systems, but in developing
countries the fluctuations in output have an imme-
diate effect on producers' incomes. In the develop-
ing countries, since most of the rice output is grown
by subsistence farmers and never enters commercial
channels, there are great difficulties in improving
marketing.

Many governments take extensive measures to try
and secure better and more stable prices. Thus, they
have taken import-export control measures involv-
ing price fixation and market regulation, operated
buffer stock schemes, encouraged co-operatives, im-
plemented incentive prices to farmers and but-
tressed prices immediately after the harvest by a com-
bination of credit, storage, transport and marketing
facilities. Governments have sought to increase the
volume and efficiency of institutional credit, which
will lower interest rates and break the hold of the
moneylender and landlord on credit and marketing.
In addition, efforts have been made to give farmers
better incentives by improving land tenure conditions
through preventing excessive fragmentation of farms,
stimulating joint farming and through breaking up
large estates and regulating tenure, including share-
cropping.



The outlook

The paramount part played by rice as a basic food
is unlikely to diminish in the foreseeable future.
Its role in world trade is more uncertain, even though
detnand for imported rice should be well sustained
for some years to come. The central rice problem is
a production problem. Its solution will depend on
greater success, not only in diagnosing the cause
of inadequate growth, but equally in applying in
the paddy field the already known results of scien-
tific research and in giving farmers the necessary
economic incentives. Action must also be taken to
prevent avoidable wastage by improving handling,
marketing, processing and storage.

World demand for rice during the next decade
should show a considerably faster rate of growth
than other cereals, but the level of actual consump-
tion will be conditional on improved production and
marketing. Most of the absolute increase in con-
sumption anticipated by 1985 will be in the tradi-
tional rice-eating areas of the Far East, but the
greatest relative growth is likely to be in Latin Amer-
ica and in west Africa. However, since rice diets
are nutritionally unbalanced in most developing coun-
tries, it is essential to improve them by, for example,
developing low-cost food products which are rich
in proteins, minerals and vitamins.

A considerable group of countries will remain
heavily dependent on rice exports as a source of
foreign exchange. A continuation of present trends
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in production and consumption would lead to a
sharp increase in the net import deficit of develop-
ing countries, concentrated in the Far East but also
affecting Latin America and Africa. Unless special
arrangements are made, however, world rice trade
will continue to be limited by the lack of purchasing
power of developing importing countries, and pos-
sibly by an inadequate growth of production in ex-
porting countries.

The world will not be able to grow enough rice
to satisfy its needs unless fuller use is made of avail-
able resources. Production problems vary, but gen-
erally productivity in the traditional growing areas
can best be improved in the short run by the spread
of better techniques of cultivation on existing rice
lands, with particular emphasis on the availability
of water. In this connection, the extension services
have an important role but it is equally necessary to
provide the farmer with a favorable economic climate.

The expansion of rice production has to be sys-
tematically planned within the context of the local
resources, the costs and the implications for other
sectors of the economy. A technical revolution in
rice production is required. For this, international
collaboration in research will continue to be neces-
sary as well as the special country programs being
arranged during 1966, which has been designated as
International Rice Year, within the framework of
the Freedom from Hunger Campaign in order to
focus attention and stimulate action on the world's
rice problems.



World agricultural production suffered a setback
in 1965/66. According to FAO'S preliminary estimates,
the combined production of crops, livestock, fishery
and forest products increased only fractionally, so
that per head of the population there was a decline.
Fishery production was the only one of these major
sectors to show a substantial increase (Table II-1).

Regional data for agricultural production proper
(crops and livestock)' indicate that the setback mainly
affected the developing regions, where adverse weather
was widespread, and that it was more serious for
food products than for total agricultural production
(Table II-2). For the world as a whole, excluding
China (Mainland) for which official production sta-
tistics are still not available, it is estimated that
food production was approximately the same in
1965/66 as the year before, which implies a fall of
about 2 percent on a per caput basis.

' Regional indices arc not yet available for fishery and forest
production.

TABLE II-1. INDICES OF WORLD PRODUCTION OF AGRICULTURAL FISHERY ANO FOREST PRODUCTS

Chapter II. World review and outlook

AGRICULTURAL PRODUCTION

1955/56 1956/57 1957/58 1958/59 1959/60
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That there was not a sharp fall in total production
was due very largely to the good harvests in North_
America, where food production rose by 4 percent,
part of which represented recovery from the low level
of 1964/65. Western Europe, with a rise of less
than 1 percent, is the only other region where there
was any increase in food production. In the other
developed regions, food production fell slightly in
eastern Europe and the U.S.S.R. and by 6 percent
in Oceania as a result of the Australian drought.

In the developing regions, it is only in the Near
East that food production did not actually decline
in 1965/66, and even here it failed to increase over
the previous year. In each of the other developing
regions, the Far East, Latin America and Africa,
which between them contain some 60 percent of the
world's population outside China (Mainland), food
production is estimated to have fallen by about 2
percent in total and by 4 to 5 percent on a per caput
basis. Even in a good season the diets of much

1960/61

I ulices, average 1952153-1956157 100

1961/62 1962/63 1963/64 1964/65
1965/66
(Prelim-

inary)

NOTE. For details of the methodology and coverage of these indices, see the explanatory note to the Annex tables.
Excluding China (Mainland). Calendar years. ' 1938 only

107 I 107 113 116 119 120 124 127 130 131

107 107 114 117 119 121 125 128 131 132

109 110 111 115 119 125 132 135 141 146

106 105 105 111 112 111 113 114 118 119

104 106 108 110 112 114 117 119 121 124

103 101 105 106 106 105 106 106 107 106

103 101 105 106 107 105 107 107 108 106

105 105 103 105 106 110 113 114 116 118

102 100 98 101 100 97 97 96 97 96

Prewar
average

Average
1948/49-
1952/53

1953/54 1954/55

TOTAL PRODUCTION 98 99

Agriculture 76 88 98 98

Fisheries' '85 86 95 100

Forestry 95 100

POPULATION 80 93 98 100

PER CAPUT PRODUCTI6N 99 99

Agriculture 96 95 100 99

Fisheries' "107 92 97 100

Forestry' 96 100

103

102

104

105

102

101

101

102

103



TABLE II-2. INDICES OF WORLD AND REGIONAL AGRICULTURAL PRODUCTION IN RELATION TO POPULATION

AveragePrewar 1948/49.
average 1952/53

of the population of these regions are far from ade-
quate. In a number of developing countries in
1965/66, most notably India and certain parts of
Africa, disaster was only narrowly averted with the
help of massive emergency supplies of food, mainly
from the stocks of grain accumulated in North Amer-
ica, which have now been reduced to their lowest
level for more than a decade.

Longer term trends in agricultural production

Because of agriculture's dependence on the weather,
bad seasons like 1965/66 are always liable to occur.
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The FAO index series indicate, however, that this is
the first postwar season in which total food produc-
tion in the developing regions actually fell. World food
production increased only very slightly in 1954/55,
1957/58 and 1961/62, but except in 1957/58, when
there was no increase in the developing regions as
a group, the setback was primarily in the developed
regions.

The widespread bad harvests of 1965/66 would be
less serious if they represented only a break in a
steady upward trend in the production of food per
head of the population. However, the last year in
which there was any substantial increase in per caput
food production in the developing regions as a group

lad ces, average 1952/53-1956/57 100

Total production

ALL AGRICULTURAL PRODUCES

Western Europe 82 87 101 101 101 102 106 108 112 117 117 123 127 129 130

Eastern Europe and U.S.SA. 81 86 94 96 104 116 118 129 132 132 135 139 134 146 146

North America 68 93 99 97 101 103 98 105 1013 109 108 112 119 117 121

Oceania 78 90 97 98 103 105 102 117 119 123 126 132 138 142 133

Four above regions 76 89 98 98 102 107 106 113 116 119 119 124 126 129 131

Lad n America 74 88 96 100 103 107 113 118 122 121 126 128 132 135 138

Far East 83 87 98 100 104 108 107 112 116 120 124 126 129 133 131

Near East 73 85 99 97 101 109 112 118 121 123 123 132 135 139 140

Africa 67 88 98 101 102 106 106 110 114 122 118 125 129 132 130

Four above regions. 77 87 97 100 103 107 109 114 118 121 123 127 131 134 134

ALL ABOVE REGIONS 76 88 98 98 102 107 107 114 117 119 121 125 128 131 132

FOOD PRODUCTS ONLY

Western Europe 82 87 101 101 101 102 106 109 112 118 117 124 127 129 130

Eastern Europe and U.S.S.R 82 87 95 96 104 116 119 130 133 134 138 141 135 148 147

North America 66 92 98 97 101 104 101 109 110 111 110 113 121 119 124

Oceania 82 92 99 98 103 100 99 117 115 122 124 134 139 145 135

Four above region ... 76 89 98 98 102 107 107 115 117 120 120 125 127 131 133

Latin America 70 88 96 100 102 109 112 117 117 118 121 124 130 137 134

Far East 81 87 98 100 104 108 106 112 118 122 124 126 130 134 132

Near East 73 84 100 97 100 109 113 118 120 121 122 130 133 134 134

Africa 69 89 98 101 101 106 104 109 112 119 116 122 125 127 125

Four above regions 75 87 98 100 102 108 108 113 117 120 122 126 130 134 132

ALL ABOVE REGIONS 76 88 98 99 102 107 108 114 117 120 121 125 128 132 132

1965/66
1953/54 1954/55 1955/56 1956/57 1957/58 195859 1959/60 1960/61 1961/62 1962/63 1963/64 1964/65 (Prelim-

inary)



TABLE 11-2. - INDICES OF WORLD1 AND REGIONAL AGRICULTURAL PRODUCTION IN RELATION TO POPULATION (conchided)

was 1958/59. Even in the world as a whole there
has been very little increase since that time.

The preliminary estimates for 1965/66 indicate that
per caput food production in the developing regions
dropped back to the same level as in 1957/58, which
in turn is the same as the inadequate prewar level.
By 1964/65 per caput food production in these regions
had reached a level about 4 percent more than before
the war. With the population of the developing
regions now increasing by an average of about 2.5
percent a year, an increase of almost 7 percent in
their total food production would be needed next
year to regain even the meager per caput level achiev-
ed by 1964/65.

NOTE. For details of the methodology and coverage of these indices, sec the explanatory note to the Annex tz hies.
' Excluding China (Mainland).
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In the Far East, Latin America and Africa, per
caput food production in 1965/66 was a good deal
less than before the war. If the prewar level of per
caput food production were to be regained in 1966/67,
this would entail the expansion of total food
production by about 6 percent in Latin America,
7 percent in Africa and 5 percent in the Far East
(Figure II-1). The difficulty of achieving production
increases of such magnitude needs no emphasis.

The Near East appears now to be the only develop-
ing region where per caput food production is more
than before the war, and even here it has recently
fallen a good deal below earlier peak levels. In
Africa it has tended to fluctuate around the prewar

Prewar
average

Average
1948/49-
1952/53

1953/54 1954/55 1955/56 1956/57 1957/58 1958/59 1959/60 1960/61 1961/62 1962/63 1963/64 1964/65
1965/66
(Preli-

minary)

Indices, average 1952153-1956157 10
Per caput production

ALL AGRICULTURAL PRODUCTS

Western Europe 93 89 102 101 101 101 104 105 103 112 110 115 117 118 117
Eastern Europe and U.S.S.R. 83 92 96 96 103 113 113 122 123 121 123 124 119 128 126
North America 88 100 101 97 99 100 93 98 98 98 96 97 102 99 101
Oceania 103 99 99 98 101 100 95 107 106 107 107 111 113 114 104

Four above regionv 85 94 100 98 101 104 102 108 109 110 109 111 112 114 114

Latin America 111 98 98 100 101 101 104 106 107 104 105 103 103 103 102
Far East 109 94 100 100 102 103 104 103 105 106 107 106 106 107 103

Near East 93 94 102 97 98 104 104 108 103 106 104 108 108 108 106

Africa 98 97 100 101 99 101 93 100 101 105 100 103 104 104 100

Four above regions 104 95 99 100 101 103 102 104 106 106 105 106 106 107 104

ALL ABOVE REGIONS 96 95 100 99 101 103 101 105 106 107 105 107 107 108 106

FOOD PRODUCTS ONLY

Western Europe 93 89 102 101 100 101 104 105 108 112 110 115 117 118 118
Eastern Europe and U.S.S.R. 84 92 96 96 103 112 114 123 124 123 124 126 119 129 127
North America 85 99 100 97 99 101 96 101 100 100 97 99 103 101 104
Oceania 108 102 102 98 101 95 92 106 102 106 106 112 113 116 107

Four above regions 85 94 100 98 101 104 103 109 110 111 110 113 113 115 116

Latin America 105 98 98 100 99 103 103 105 102 101 101 100 102 104 99

Far East 107 94 100 100 102 104 100 103 106 108 107 106 107 108 104

Near East 93 93 103 97 98 104 105 107 107 105 103 107 107 104 101

Africa 100 98 101 101 98 101 97 99 99 103 98 101 101 100 96

Four above regions 102 95 100 100 100 103 102 104 105 105 104 105 105 106 102

ALL ABOVE REGIONS 95 95 100 99 100 103 102 106 107 107 106 107 108 109 107
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FIGURE II-1. - TRENDS IN FOOD PRODUCTION AND POPUL ATION IN TILE DEVELOPING REGIONS
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level, but in 1965/66 dropped to the lowest level
recorded in the FAO index series. In Latin America,
the prewar level of per caput food production was
regained only in the single year 1958159. In the
Far East, according to the latest estimates, it was
generally close to the prewar level from 1959/60 to
1964/65, but has now dropped back again.

TRENDS IN INDIVIDUAL COUNTRIES

Annex tables 1 and 2 show the FAO country in-
dex numbers of agricultural production. Unfortuna-
tely these are not yet available for 1965/66,2 but it is
clear both from the Annex tables and from the rates
of growth shown in Table H-3 that the regional
averages discussed above conceal a wide range of
situations in different countries.

Table 11-3 indicates that, in the 55 countries for
which FAO indices are prepared, the average annual
rate of change (compound interest) in total agri-
cultural production between 1952/53-1954/55 and
1962/63-1964/65 ranged from a slight decrease in

t The FAO country index numbers of agricultural production
are published each year in the March issue of the Monthly Bulletin
of Agricultural Economics and Statistics. Those for 1965166 will
therefore be available in March 1967.

80 ¡Tr if
Prewar 1952/53 1955/56 1958/59 1961/62 1965/66
overage

Food production
Population
Per caput food production

Trend in total food production required
if 1964/65 per caput level to be
regained in 1966/67.
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AFRICA

Algeria, Sweden :(where tlie 'policy is to Ereduce
production) and Uruguay, to increases as large as 4
to 6 percent in Brazil, China (Taiwan), Greece, Gua-
temala, Malaysia, Mexico, Syria, Thailand, Venezuela
and Yugoslavia, and about [10 percent in the
somewhat exceptional case of Israel.

Although the countries where the increase in pro-
duction has been slowest include some developed
countries, where policy aims to keep production in
line with the slow rise in their domestic demand,
they also include a number of developing countries,
where, on the contrary, the objective is a rapid in-
crease. In fact, in no less than 11 of the developing
countries covered in the table, population growth
exceeded the rise in production during the period
1952/53-1954/55 t o 1962/63-1964/65. Population
growth is now so rapid in some of these countries
(more than 3 percent per year in several countries
of Latin America and the Far East) that a very
large increase in agricultural production is needed
merely to keep pace with it from year to year, quite
apart from any margin for increased per caput con-
sumption and better nutrition.

The question naturally arises whether there are
any specific factors associated with the high rates

200-
NEAR EAST

Prewar 1952/53 1955/56 1958/59 1961/62
80
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TABLE II-3. - AVERAGE ANNUAL CHANGE IN AGRICULTURAL
PRODUCTION AND POPLTLATTON IN INDIVIDUAL COUNTRIES,

1952/53-1954/55 TO 1962/63-1964/65

Averagc annual
percentage change'

Production increased

4.0 PERCENT OR MORE

'C'onapoLutd interest; minus sign denotes decrease.

of agricultural growth achieved in some countries,
or which, conversely, llave tended to retard this
growth in the countries where it has been slow.
Some recent studies by the United States Depart-
ment of Agriculture (usDA) and FAO llave therefore
tried to find out whether there is any clear link be-
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tween particular technical, economic, institutional and
political variables and the rate of growth of agri-
cultural production.3

As might be expected, these studies confirm that
there is no universally valid prescription for rapid
agricultural development. This reflects not only the
widely varying pattern of human, natural and capital
resources and of social, economic and political insti-
tutions met with in different countries, but also
the varying combinations that are possible of such
factors as land, labor, better seeds, fertilizers, skills,
and improved organization in the expansion of pro-
duction. The consequent flexibility is in itself a
hopeful element, as it implies a wide choice of alter-
natives for application in differing situations.

In fact it is clear that far more important than
the physical, social and economic conditions in the
different countries are the responses and adaptations
that have been mzde to these conditions. Thus a
major finding of the USDA study is that: "Rapid
rates of increase in crop output have not happened
just as a consequence of normal economic and social
processes in societies organized on a laissez-faire
basis. Rather, they llave been undergirded by ag-
gressive group action, generally national in scope,
directed specifically to improving agricultural produc-
tion conditions."4 Activity in such fields as land
development, land reform, agricultural research, edu-
cation and extension, and the improvement of credit
and marketing facilities was found generally to have
been greater where there has been a rapid growth
of agricultural production.

Regional agricultural production in 1965/66

Returning to the immediate production situation,
further details are given below of agricultural pro-
duction in 1965/66 in each of the main regions of
the world. For statistics of regional production of
the major commodities, reference should be made
to Annex table 3.

WESTERN EUROPE

Weather conditions were exceptionally unfavorable
in most countries of western Europe in 1965/66 and
agricultural production is estimated as less than

'The results of the uson study are published in Changes in agri-
culture in 26 developing nations, 1548 to 1963, Foreign Agrkultural
Economic Report No. 27, Washington, D.C., 1965. The FAO stuck
ies, vvhich have not been published separately, were carried out
in conjtmctiun with this project and are in broad agreement vvith
its findings.

USDA. Op. cit.

Israel 9.9 3.9
Mexico 6.3 3.1
Guatemala 5.8 3.1
Thailand 5.2 3.0
Venezuela 5.1 3.5
Yugoslavia 5.1 1.1
Greece 4.7 0.8
Syria 4.7 3.1
China (Taiwan) 4.3 3.4
Malaysia: Malaya 4.2 3.1
Brazil 4.0 3.0

3.0 - 3.9 PERCENT

Australia 3.7 2.2
United Arab Republic 3.7 2.5
Turkey 3.5 2.9
Japan 3.4 1.0
Panama 3.4 2.8
Iran 3.3 2.5
Korea, Rep. of 3.3 2.6
Austria 3.2 0.3
Philippines 3.2 3.2
South Africa 3.2 2.5
Ceylon 3.1 2.6
Ethiopia 3.1 1.7
Honduras 3.1 3.1
Spain 3.1 0.8
United Kingdom 3.1 0.6
New Zealand 3.0 2.2

2.0 - 2.9 PERCENT

India 2.7 2.2
Burma 2.5 2.2
France 2.5 1.2
Netherlands 2.5 1.3
Colombia 2.4 2.8
Finland 2.4 0.9
Germany, Fed. Rep. of 2.4 1.2
Peru 2.4 2.6
Belgium-Luxembourg 2.3 0.6
Chile 2.2 2.6
Pakistan 2.2 2.4
Canada 2.0 2.3
Ireland 2.0 -0.3

0.1 - 1.9 PERCENT

Denmark 1.8 0.7
Argentina 1.7 1.7
Italy 1.7 0.6
Morocco 1.6 2.8
United States 1.6 1.6
Portugal 1.4 0.6
Tunisia 1.1 1.8
Indonesia 1.0 2.2
Switzerland 0.8 1.8
Cuba 0.7 2.2
Iraq 0.6 2.8
Norway 0.4 0.8

Production declined

Sweden - 0.2 0.6
Algeria - 0.4 1.8
Uruguay - 0.4 1.5

Production Population



1 percent greater than the year before. Crop produc-
tion declined in sotne countries by as much as
10 percent but livestock production generally
increased.

The region's grain production was about the same
as the year before, slight increases in wheat and
barley being roughly matched by lower production
of maize, oats and rye. The quality of the wheat
harvest was adversely affected by the weather in
many countries. Sugar production dropped sharply
in the northwestern part of the region because of
lower beet harvests as well as a decline in sugar
content. Potato production fell for the second year
in succession but this was due mainly to reductions
in area. Fruit and vegetable production was par-
ticularly severely affected by the cold and rainy
summer in many countries. The region's produc-
tion of vegetable oils and oilseeds, on the other hand,
was boosted by the biennial upswing in the olive
harvest.

Because of the abundant rainfall, fodder supplies
were generally sufficient, and the production of meat,
milk and, eggs rose in 1965/66. The expansion in
meat production was due mainly to increases in pig
meat and poultry meat (the latter has doubled since
1957/58), but the decline in beef and veal production
appears to have been checked. The increase in milk
production followed a fall in the two previous seasons
and led to big increases in the production of butter,
cheese, and especially dried skim milk, the output of
which is provisionally estimated as 40 to 60 percent
more in 1965 than the year before. Egg production
declined during 1965 but has since recovered, so that
the 1965/66 output is estimated to have shown a
further small increase.

EASTERN EUROPE AND THE U.S.S.R.

Unfavorable weather was also widespread in east-
ern Europe and the U.S.S.R., and it is estimated
that agricultural production failed to increase in
1965/66 over the level of 1964/65, when, however,
there had been a substantial recovery from the poor
crops of the year before.

In the U.S.S.R., crop production is reported to
have decreased by 10 percent in 1965/66, as against
an increase of 16 percent in livestock production.
Grain production fell by more than 20 percent.
Droughts in the eastern parts of the U.S.S.R. con-
tributed to a decline of 20 percent in wheat produc-
tion, which remained, however, considerably more
than in the disastrous season of 1963/64. The pro-
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duction of potatoes, vegetables, sunflowerseed and
sugar beet was also considerably lower than the
previous year. Milk production, on the other hand,
was higher than ever before, and meat production
showed a partial recovery from the effect of the
heavy slaughterings in 1963.

Among the eastern European countries, production
is estimated to have declined in Czechoslovakia and
Hungary, and to have increased slightly in Bulgaria
and Romania, and considerably in eastern Germany
and Poland. There were large increases in the pro-
duction of grain, forage crops and meat. The pro-
duction of potatoes, vegetables and fruit, however,
fell sharply.

NORTH AMERICA

In contrast to so many other parts of the world,
climatic conditions were favorable in North America
in 1965/66, bringing a rise of 3 percent in the region's
total agricultural production and 4 percent in its
food production. Although part of the increase rep-
resented recovery from the low level of 1964/65,
the production both of food and of agricultural
products as a whole was about 2 percent higher in
1965/66 than the previous record of 1963/64.

In the United States agricultural production is
estimated to have increased by 4 percent in the
calendar year 1965, the combined result of an in-
crease of 6 percent in crop production and a fall
of 1 percent in livestock production. Record yields
offset lower acreages for many crops. For wheat,
both yield and production increased by only 2 to
3 percent, but record yields brought an increase of
17 percent in the production of coarse grains. Other
large increases were in the production of soybeans
and citrus fruit. For both the main nonfood crops,
cotton and tobacco, however, additional restrictions
brought a sharp reduction in area although in the
case of cotton this was almost offset by higher yields.
Meat production declined slightly, as further increases
for beef and veal and poultry meat were more than
counterbalanced by lower production of pigmeat,
mutton and lamb.

Canada's agricultural production is estimated to
have increased by 9 percent in 1965. Potatoes and
sugar beet were the only main crops for which pro-
duction did not increase. The wheat crop was 13
percent higher than the year before and the second
largest on record. There was a large increase
in beef production but milk production declined
slightly.



OCEANIA

A serious drought in much of eastern Australia
caused, according to FAo's preliminary estimates, a
decline of 6 percent in Oceania's agricultural produc-
tion in 1965/66, which was much bigger than the fall
in production in any of the other main regions of
the world. Although this region's production tends
to fluctuate as a result of variable weather condi-
tions, the drop in 1965/66 will, if confirmed by later
estimates, be the largest during the whole period
covered by the FAO index numbers of agricultural
production.

Wheat was the crop rnost affected by the Australian
drought and production is estimated to have drop-
ped by more than 30 percent in 1965/66. Sugar pro-
duction, however, reached a new record. As a result
of good pasture conditions in New Zealand, it is
likely that the region's milk production increased
somewhat and that there was only a small decline
in meat production. A fall of about 6 percent is
expected in the Australian wool clip.

LATIN AMER/CA

The agricultural production situation in Latin Amer-
ica in 1965/66 was dominated by developments in
respect of only two major crops, wheat and coffee.
As a result of drought in Argentina the region's
wheat production is estimated to have fallen by more
than 30 percent, which in turn was the main cause
of a reduction of 2 percent in food production.
That total agricultural production, on the contrary,
increased by about 2 percent, was almost solely the
result of the recovery of Brazil's coffee crop from
the frost and fire damage of the last few years. Coffee
production was probably about three times as great
as the year before in Brazil and the increase was
almost 80 percent in the region as a whole.

The production of maize, the region's main grain
crop, is estimated to have inc.reased by about 5 per-
cent in 1965/66. Sugar production rose by about 4
percent, a slight fall in Cuban output (which had
shown a big rise in 1964/65) being more than offset
by larger harvests in Brazil and Mexico. For al-
most all of the other main products, however, there
appears to have been very little change in output
at the regional level in 1965/66.

FAR EAST

The decline of 2 percent in agricultural production
in the Far East, excluding China (Mainland), in
1965/66 was to a gro-t P?.4PPI Paused by disappoint-
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ing rice harvests in large numbers of countries, in-
cluding India, Japan, Malaysia, Pakistan, the Re-
public of Viet-Narn, and Thailand. This was in spite
of gains in wheat production, especially in India,
Japan and Pakistan.

India's difficult food situation calls for special
comment. A widespread failure of rains caused the
total output of food grains to fall from 88.4 million
tons in 1964/65 to an estimated 75 million tons in
1965/66. This mainly reflected a deficit of over 8
million tons in rice production, but alsO consider-
able losses in coarse grains. Whi.le large imports,
combined with increased controls, made it possible
to avert mass starvation, there were severe local
shortages in a number of states.

The region's sugar production showed a substantial
increase, partly because of a record crop in India.
The production of pulses is estimated to have recoV-
ered sharply from the low 1964/65 level, but to
have remained much less than in several earlier years.
The production of groundnuts and, among nonfood
crops, cotton declined, in each case mainly reflecting
the conditions in India.

China (Mainland)

As in every year since 1959 no official production
figures have been published for China (Mainland),
but most reports agree that total "food-grain" pro-
duction (including potatoes and sweet potatoes)
amounted to about 180 million tons in 1965, as
against 183 million tons in 1964 and 179 million in
1963. Rice production appears to have increased by
about 3 percent in 1965, but wheat is estimated to
have fallen by 7 percent and coarse grains by 3 per-
cent, mainly because of prolonged drought in the
north. Most other products are reported to have
increased, except soybeans, which, being a northern
crop, also suffered from the drought.

NEAR EAST

Although the Near East did better than the other
developing regions in 1965/66, even here there ap-
pears to have been no increase in overall agricultural
production.

Grain production is estimated to have increased,
with good crops of wheat, barley and rice in most
of the region. The grain crop in Iraq was one of
the best ever. Sugar production, however, declin-
ed sharply. The production of cotton, the region's

principal export crop, increased by about 4 percent;
production was close to the 1964/65 level in Sudan,



but there was a large expansion in Iran and the
United Arab Republic. Tobacco production declin-
ed by more than 20 percent.

AFRICA

There is estimated to have been a decrease of
about 2 percent in agricultural production in Africa
in 1965/66. Severe drought affected many areas in
the central, eastern and southern parts of the region,
in particular Bechuanaland, Chad, Somalia, and parts
of South Africa.

The region's wheat production appears to have
fallen by about 4 percent ; the drought-affected South
African crop was to some extent counterbalanced by
good crops in northwest Africa, including a record
one in Morocco. Barley production, mainly confin-
ed to northwest Africa, also increased but the produc-
tion of maize, of which South Africa is the largest pro-
ducer, dropped sharply. Sugar production is ex-
pected to have declined by up to 30 percent in South
Africa, but at the regional level this may have been
offset by increases in Mauritius and most other
producing countries. Groundnut production recover-
ed, particularly in Nigeria. Coffee harvests were at
about the same level as in 1964/65, but cocoa pro-
duction fell back from the record set in that year.

FIGURE II-2. - CHANGES IN WORLD 1 PRODUCTION 017 MAIN AGRICULTURAL COMMODITIES IN 1965/66 IN RELATION TO 1964/65

Coffee
Olive oil
Soybeans
Oats
Tea
Total vegetable oils and oilseeds (oil equivalent)
Citrus fruit
Maize
Milk
Eggs
Bananas
Meat-e
Copra
Rubber
Cotton (lint)
Wine
Cottonseed
Jutee
Wool (greasy)
Sisal
Groundnuts
Wheat
Barley
Sugar (centrifugal)
Rice (milled equivalent)/
Apples-V
Tobacco
Cocoa

-20 -15 -5 0 .2

Population

Production of main agricultural commodities 5

World production of the main agricultural com-
modities showed a remarkable diversity of trends in
1965/66 (Figure 11-2 and Annex table 3). Not only
did the production of a large number of commodities
decline, but for several there were increases of quite
exceptional magnitude. In the world, excluding China
(Mainland), there were falls of between 4 and 18
percent in the production of wheat, barley, rice, sug-
ar, apples, groundnuts, cocoa and tobacco, and
smaller falls for a number of fibers. For most other
products there was a small increase in production
in 1965/66, but for olive oil, soybeans and coffee
increases ranged from 15 to almost 50 percent.

The most serious development in 1965/66 was the
estimated decline of more than 2 percent in the
production of grains, which account (on a price-
weighted basis) for about a third of world agricul-
tural production. Among the main grains, the big-
gest drop, estimated at about 7 percent, was for
rice, which reflected chiefly the poor harvests in the
Far East, particularly in India, but also lower pro-
duction in a number of other countries, including

5For a detailed review of the commodity situation, see FAO
Commodity Review, 1966, Rome. 1966.

+10 +15

Excluding China (Mainland). Beef and veal' mutton and lamb, pork, poultry meat. 'Incconverted at 65 percent. 'Excluding U.S.S.R. as well as China (Mainland).
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Brazil, the United Arab Republic, and most of the
European producers.

The production of wheat fell only slightly less
than that of rice. Most of the decline was caused
by the lower crops in the U.S.S.R., Argentina and
Australia. These reductions were so great as to be
only part/y offset by the good crops in North Amer-
ica and much of the rest of the world.

World production of barley also declined sharply,
again largely because of the poor crops in the U.S.S.R.,
Argentina and Australia. However, substantial in-
creases in the production of maize and sorghum,
mainly in the United States, helped to limit the fall
in total world grain production. The long-term
downward trend in the production of oats was tem-
porarily reversed in 1965166.

Sugar production, which had climbed by almost
20 percent the year before, is estimated to have
dropped back by about 6 percent in 1965166. Beet
sugar production in the U.S.S.R., Europe, Turkey
and the United States declined, generally from record
levels. The cane crop fell sharply in South Africa
and there was some reduction in Cuba from the
high level of 1964/65.

Apple production is estimated to have fallen by
about 8 percent from the record level of the previous
season, most of the decline resulting from the unfa-
vorable weather in Europe. The production of citrus
fruit, however, showed a further increase of about
4 percent, mainly because of continued recovery in
the United States from the frost damage of 1962/63.
Among the main dried fruits, raisin production rose
by 7 percent but currant output was below average
and that of prunes declined. The expansion of
banana production appears to have continued in
1965/66.

A rise of about 4 percent in the total production
of vegetable oils and oilseeds resulted from divergent
trends for the main products. As usual the biggest
change was for olive oil, which increased by a third,
mainly reflecting the upswing in the two-year pro-
duction cycle in southern Europe. Soybean produc-
tion also showed a large increase (16 percent), chiefly
because of the continued rapid expansion in the
United States. Lack of rainfall in Ceylon was
the main factor which limited the increase in world
copra production to about 1 percent. Ground-
nut production decreased by about 4 percent, as
heavier production in Nigeria was more than offset
by the contraction in India.

Coffee production registered an unprecedented ex-
pansion of nearly 50 percent änd slightly exceeded

the record crop of 1959/60. The main factor was
the recovery of Brazilian production, but crops were
also markedly higher in most other producing
countries. Cocoa production, in contrast, fell by
almost a fifth from the 1964/65 record, when there
had been an expansion of about a quarter; the main
cause of the decline was unfavorab/e weather in west
Africa. Tea production is estimated to have risen
by about 4 percent. Wine production hardly
changed from the level of the previous year. To-
bacco harvests dropped by some 8 percent from the
record of 1964/65, principally owing to intensified
restrictions in the United States, where the acreage
was the lowest since 1891.

Cotton production was about the same as the
record level reached the year before. The produc-
tion of jute and allied fibers fell for the second year
in succession, because of the Indian drought. The
wool clip also declined for the second year, reflect-
ing severe losses in the drought-stricken areas of
Australia. Sisal production fell by about 3 percent.
The production of natural rubber rose slightly, largely
because of progress in smallholders' output in In-
donesia and Malaysia.

In contrast to so many of the major crops, world
production of all of the main livestock products
appears to have expanded in 1965. The biggest
increases in meat production were in western Europe
and in the U.S.S.R.; beef and veal production was
lower in western Europe and Latin America. Milk
production increased, especially in western Europe,
the U.S.S.R. and Oceania. Egg production also
established a new record.

Fishery production

World fish production, excluding China (Main-
land), is estimated to have increased on a price-
weighted basis by almost 4 percent in 1965 (see
Table above). Catch data for the main regions
of the world are shown in Table II-4 and for individ-
ual countries in Annex table 4.

The increase in Peruvian production, which has
been such a major factor in the recent expansion
of the world catch, was relatively small, but Peru
succeeded in maintaining its position as leading fish-
producing country in the world. Total catches of
anchoveta, which, as raw material for the country's
fish meal industry, represent the bulk of the Peruvian
production, were estimated at 9 million tons, slightly
in excess of the production of the preceding year,



TABLE II-4. - ESTIMATED WORLD CATCH OF FISH, CRUSTACEANS, ANO MOLLUSKS

' Excluding China (Mainland).

in Chile, which fishes the southern part of the an-
choveta resources also exploited by Peru, there was
a drastic reduction in catch results in 1965. Total
catches for the year were only about two fifths of
1964 production.

The difficulties in the South American fish-meal
industries helped to encourage Scandinavian pro-
ducers to expand their fisheries for fish meal raw ma-
terial. Some of these countries, notably Norway
and Iceland, were assisted in these efforts by excep-
tionally good results in their herring fisheries which
provide the principal source of raw material for
their fish-meal industries. Norway's herring fishery
landed about 50 percent more fish than in the preced-
ing year and the production of herring meal which,
with the exception of a small fraction, is exported
primarily to the United Kingdom, was of the order
of 250,000 tons. Norway's total production of fish
and shellfish rose by 50 percent. Iceland, with a
production of 1.2 million tons, exceeded 1964 catch
results by about 20 percent. As in Norway, the
boost in production was primarily due to improved
yields in the herring fishery. In contrast, catches of
the higher priced groundfish, particularly cod, de-
clined to some extent. Over the last ten years, catch
results in the cod fishery have decreased by 22
percent, while catch capacity has risen by 87
percent.

Another country which has benefited from the
steadily growing demand for fish meal is South
Africa (including South West Africa). Altogether,
about 1.3 million tons of pilchard and anchovies
for fish meal and fish oil reduction were taken in
1965, about 5 percent more than in the preceding
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year. While, until recently, pilchard constituted the
bulk of the fish meal raw material, the South African
enterprises are now, to an increasing extent, depend-
ing on anchovy as a result of reduced availability
of pilchard.

Japan and the U.S.S.R. continued to expand their
large-scale, highly integrated, fishing expeditions oper-
ating in all waters of the world. Since 1950, U.S.S.R.
fish production has tripled. Japan continued to seek
agreements with foreign countries and foreign enter-
prises for the joint operation of fishery undertakings.
With its far-flung and diversified operations, it pro-
duced the most valuable fisheries crop in the world,
although in quantity terms its catches were, as in
recent years, exceeded by those of Peru.

In the United States, a steadily increasing demand
for high unit value fishery products increased fisher-
men's proceeds from the sale of their catches to
record levels. Total catch value was in the neigh-
borhood of $440 million, about 11 percent higher
than in 1962, the previous record year. Shrimp
production represented nearly one fifth of this total.
income from other high value products such as
lobster, halibut and salmon, was also considerably
above that of the preceding year.

Very satisfactory catch results were reported, with
only a few exceptions, by other countries with highly
developed fishery industries. Spain asid the United
Kingdom reported substantially increased catches,
with sea-frozen fish representing a growing share of
landings. Spain caught about 1.3 million tons in
1965, or about 200,000 tons more than in 1964. The
United Kingdom's catches were close to 1 million
tons, the largest since .1956.
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Apart from Peru and Chile, the difficulties of whose
fishing operations (in the fish meal and fish oil sector
of the industry) were expected to be of a temporary
rather than a long-term nature, most developing
countries were able to make encouraging advances
in the development of their fishery industries in
1965. Other countries in Latin America (for in-
stance, Mexico, Venezuela, Guyana, Ecuador and the
Central American republics) concentrated to a large
extent on shrimp production for export. On the
other hand, Argentina and Uruguay have been try-
ing to raise domestic consumption levels to release
additional quantities of meat for the export trade.
In Peru, the industry agreed to a levy on fish meal
exports to promote the marketing of groundfish
products for consumption in Lima and other pop-
ulation centers.

Among the developing countries of Africa, the
two largest fish producers, Morocco and Angola,
experienced difficulties in their fish canning and fish
meal operations, which represent the backbone of
their important export-oriented fishery industries. A
tidal wave destroyeci a large part of the Moroccan
sardine fleed, and Angola was among the few major
fish meal producing countries unable to expand oper-
ations in the wake of the difficulties in the compet-
ing South American industries. In most other Afri-
can countries catches continued to increase in 1965.

India is estimated to have landed about 1.5 million
tons of fish in 1965, placing it in third place, after
Japan and China (Mainland), among fish-producing
countries in the Far East region. Even this sub-
stantial production, representing an increase of about
80 percent since 1955, was considered only a modest
fraction of the country's eventual catch potential,

Excluding China (Mai iland,);

TABLE II-5. INDICES OF WORLD'. ROUNDWOOD PRODUCTION
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put by some sources at close to 10 million tons.
Indonesia, the Philippines, the Republic of Korea
and Thailand, each of which in recent years has
produced in excess of 500,000 tons of fish annually,
succeeded in increasing their catches further in 1965,
and other important fish-producing countries of the
region also reported favorable results.

Forest production

World roundwood removals rose by about 1 per-
cent in 1965 to a new record level of approximately
1,870 million cubic meters (Table II-5 and Annex
table 5). A rise in fuelwood removals in the de-
veloping regions, which account for nearly three
quarters of the world total of this category, was
partly offset by the continued decline in developed
countries, caused by its replacement by other fuels
and the transfer of fuelwood qualities to pulping.
Most of the estimated 17 million cubic meters in-
crease in industrial roundwood occurred in North
America, with both large-sized logs and pulpwood
recording gains. In some European countries there
was also some increase in fellings, but for Europe
as a whole, the U.S.S.R. and Japan they were little
different from the level of 1964. Among develop-
ing countries, the removals of hardwood logs for
export declined in several west African coun-

tries in 1965. The production of hardwood logs
for export was substantially higher in Malaysia, but
for the rest of the Far East it is estimated that indus-
trial roundwood removals were only slightly higher
than in 1964.

World output of sawn softwood, still by far the
most important single assortment in the forest pro-

1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1954
1965

(Preli-
minary)

Inicas. avo-ast 1952-56 - 100

INDUSTRIAL WOOD

Saw and veneer logs 90 95 101 107 106 103 107 115 118 116 120 120 125 126

Pulpwood and pitprops 94 89 96 106 115 114 107 112 119 121 122 122 130 136

Other 107 87 101 98 107 112 103 108 99 92 92 97 95 95

Total 93 93 100 106 103 106 107 114 116 114 117 117 122 124

FuELWOOD 99 99 101 101 100 102 101 102 100 101 101 102 104 105

TOTAL ROUNDWOOD . . 95 95 100 105 106 105 105 111 112 111 113 114 118 119



ducts sector, rose fractionally in 1965. The increase
was almost wholly due to a rise of roughly 1.5 mil-
lion cubic meters in North America. In the other
main producing regions, the U.S.S.R. and Europe,
output in 1965 was about the same as in the previous
year. Sawn hardwood production increased by
nearly 1 million cubic meters to a peak of about
76.3 million cubic meters. The largest rise was in
North America, whose output made a partial recovery
after a sharp fall in 1964.

Production of wood-based panel products contin-
ued to expand to meet the rapidly growing demand.
World output of plywood rose by 7 percent in 1965
to nearly 24 million cubic meters. Output fell in
Canada but continued to rise in the United States.
Production of plywood also increased in the U.S.S.R.,
Finland and Japan, all of which are major exporting
countries. On the other hand, in several central
European countries output in 1965 was below levels
recorded in previous years, in some cases due to
shortage of suitable raw materials, in others to com-
petition from particle board. World output of par-
ticle board itself rose by approximately 20 percent
in 1965. Of this total about two thirds is still con-
centrated in Europe and a further one fifth in North
America. The rapid growth of this industry has
been a feature in virtually all producing countries,
while the industry is being introduced into more
countries each year. There was a noticeable drop
in the rate of growth of fibreboard production in
1965 in both main producing regions, Europe and
North America.

The pulp and paper sector continued to expand
in 1965 although, as with panel products, certain
imbalances were apparent. World production of
woodpulp in 1965 is estimated at about 78 million
tons, an increase of 5 percent compared with 1964.
In North America, the industry worked at operating
ratios higher than at any time since the mid-1950s.
In Europe, on the other hand, the chemical pulp
market became more difficult during the course of
1965, partly because of stagnant paper output in a
few importing countries, and the rate of growth of
pulp output dropped from 9 percent in 1964 to 3 or 4
percent in 1965. Although the rate at which the
massive new wave of pulping capacity expansion is
coming into production is slower than anticipated,
it is still probable that world capacity, and par-
ticularly that of sulfate pulp in North America, will
outstrip growth in demand for a few years.

World output of paper and paperboard contin-
ued to rise in 1965, but at a rate slightly below that

of 1964. In the case of newsprint, an increase in
Canadian output was the chief factor in the 4 per-
cent growth of world production. The rest of the
increase in newsprint output in 1965 carne mainly
from Europe, notably Finland, and there was a
slight decline in the United States.

A somewhat reduced rate of growth of production
of other paper and paperboard in 1965 was attrib-
utable to stagnant output in Japan and France,
and slower growth in northern European countries.

Agricultural production outlook for 1966/67

in view of the poor harvests in so many areas in
1965/66, even more than usual interest attaches to
the prospects for the 1966/67 production season.
Unfortunately, at the time of writing (mid-July), only
piecemeal information is available and it is not yet
possible to assess the extent to which production is
likely to recover, particularly in the developing regions.

In western Europe, excess rainfall reduced winter
wheat plantings in almost all countries except Italy,
although to some extent this was compensated by
larger plantings of barley, especially in France and
the United Kingdom. Italian production may equal
the 1965/66 bumper level, and favorable moisture
conditions in southern Europe in general may offset
to a great extent the reduced acreages of the north.
Winter wheat sowings were also adversely affected
by excessive rain in eastern Europe, and the area of
winter grain in the U.S.S.R. is reported to be 12 per-
cent smaller than planned.

The July forecasts of United States wheat produc-
tion indicated a decline of 7 percent below the large
crop of 1965/66 as a result of frost, drought and
tornado damage. Maize production was expected
to increase by about 1 percent, to a new record, but
declines were expected in the production of barley
and oats. There was a further rise of about 6 per-
cent in the soybean acreage which, given favorable
weather, may result in yet another record crop. As
a result of heavy participation in the 1966/67 upland
cotton acreage diversion program, the United States
cotton area was expected to decline by about a quarter
to its lowest level since the 1870s. Wheat plantings
in Canada were expected to be close to the record of
1964/65, and moisture conditions were reported' to
be favorable for planting the spring crop, which
comprises almost all of Canada's wheat.

In Australia, expectations are for a larger acreage
planted to wheat. Meat output is expected to decline



in 1966 as a result of the small 1965 calf and lamb
crop and the large numbers of young animals slaugh-
tered which would normally have been marketed in
1966. Cattle numbers should increase, however,
since herds are expected to be built up in 1966 and
1967.

There are even fewer indications for the develop-
ing regions. In Latin America, crops in Argentina
are expected to recover substantially from the drought-
affected levels of 1965/66, and increased support
prices for wheat should result in an increase of 10
to 20 percent in plantings.

In the Far East, drought unfavorably affected
wheat crops in India and Pakistan during the latter
part of 1965 and, although rain brought some relief
in India in 1966, May estimates were for a 5-percent
decline in Indian output, and for a substantial deficit
(1 to 2 million tons) in Pakistan. Barley output is
also expected to be smaller in both countries. Floods
caused serious damage to the rice crops in East
Pakistan and northeast India, but it is still too early
to evaluate the effect on the harvest. Widespread
drought is reported in China (Mainland), and the

The year 1965/66 witnessed some important de-
velopments in the world stock situation. In retro-
spect, it may turn out to represent something of a
turning point in the postwar history of agricultural
surpluses.

The overall indices of the volume of agricultural
stocks shown in Figure II-3 did not, it is true, change
much in the course of the year, whether for the
world as a whole or for North America, where the
major part of the stocks are held.° This comparative
stability, however, hides some divergent movements,
in particular a further substantial fall in the stocks of
wheat, and increases in those of a number of other
products, including coffee, cotton and sugar. (Annex
table 6).

The exporters' stocks of all grains combined fell
in 1965/66 by 8 percent to about 88 million tons.
This was caused by a steep fall in the expected carry-

As is indicated in Annex table 7. however, the total value
of the holdings of the United States Commodity Credit Corpora-
tion was approximately 12 percent lower on 30 April 1966 than a
year earlier. The difference between the two sets of data is mainly
because United States stocks of maize and sorghum fell sharply
over the period May-April, but for the October-September period
to which the data for these commodities in Annex table 6 refer.
They are expected to show little chance.

CHANGES IN STOCKS
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wheat crop is expected to be below last year's red-
uced level. In Japan, a continuation in the long-
term decline in soybean acreage is expected; wheat
acreage is estimated to be almost 10 percent less
than in 1965/66, and a decline of almost 20 percent
in production is forecast.

In the Near East, inadequate rainfall is expected
to reduce wheat production significantly below 1965/66
levels in Iraq, Israel, Jordan, and Syria. Weather
conditions have been favorable in Iran, however, and
a record wheat crop of 3 million tons is anticipated,
as well as record production of sugar beet. In the
United Arab Republic the cotton crop is again
threatened by leaf worm.

In northwestern Africa, wheat seeding was complet-
ed under unfavorable weather conditions, and con-
tinuing drought makes the outlook unpromising. The
situation in eastern and southern Morocco is par-
ticularly serious, and it is estimated that the crop will
be only about two thirds of the record harvest of
1965/66. In Algeria, the wheat crop is expected to
be the smallest since 1961/62, and in Tunisia about
half of the bumper 1965/66 harvest.

overs of wheat, to only 31 million tons, their lowest
level since 1953 and 45 percent less than the peak
level of 1961, reflecting mainly the large import
requirements of India, U.S.S.R. and China (Main-

FIGURE II-3. INDICES1 OF THE MAIN STOCKS OF AGRICULTURAL
COMMODITIES IN THE WORLD AND IN NORTH AMERICA
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land). The decline in wheat stocks would have
been even greater but for the postponement of some
Canadian shipments owing to dock strikes.

Coarse grain stocks increased slightly over 1965,
but in that year they were already the lowest
since 1957 and a third less than the peak level of
1961. In view of the substantial expansion in the
world grain trade, on both commercial and conces-
sional terms, as well as the precariousness of the
food situation in many developing countries, the
combined grain stocks now held by the major ex-
porters are no longer considered excessive in relation
to requirements.'

How permanent will be the new state of near
equilibrium in the world grain markets is, however,
as yet uncertain. The increased import require-
ments of China (Mainland) seem likely to last for
some time, but the more recent heavy purchases
by the U.S.S.R. and India are to a large extent the
result of poor harvests. On the other hand, a num-
ber of other factors suggest that the equilibrium
may be more than just a passing phase. Thus,
on the supply side, those features of the United States
farm price and income support policies which in
recent years have succeedcd in bringing about a bet-
ter balance in the country's grain production will
continue in force at least until the 1969/70 crop year,
when the Food and Agricultural Act of 1965 ex-
pires. During this period the Government will have
even greater powers than before to regulate the grain
acreage (either up or down) in accordance with
the estimated requirements. Moreover, on the de-
mand side, as was pointed out in the FAO Commodity
Revieiv 1966, the steadily increasing net grain imports
of the centrally planned and developing countries
are nothing new, but part of a longer term trend that
has been in evidence through much of the postwar
period. In the U.S.S.R., vigorous steps are being
taken to increase grain output, but this will naturally
take time, and in any case it remains uncertain wheth-
er the U.S.S.R. can resume its :earlier position as
a source of imports for the eastern European grain
deficit countries. The grain production targets in
the U.S.S.R.'s latest development plan suggest that,
for the next few years at least, its import require-
ments will remain large. As for the developing coun-
tries, current indications suggest that they are likely to

' In 1964, the United States reserve levels of grains "represent-
ing the maximum amounts justifiable for strategic stockpiles"
were estimated at 17 million tons of wheat and 41 million tons
of coarse grains (Report of Subcommittee on Food and Fiber Reserves
for National Security to the National Agricultural Advisory Com-
mission, October 1964). In mid-1966, the United Suites total
carry-overs of wheat were expected to be only about 15.5 million
tons, and those of coarse grains 51 million tons (Annex table 6).
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remain major net importers of cereals for several
years to come. Finally, the recent decisions of the
European Economic Community (EEc), discussed
later in this report, which have made it possible for
the Community countries to agree on a common
position in the GATT Kennedy Round of trade nego-
tiations, enhance the possibility of progress toward an
international grains agreement. In line with current
thinking, several governments would like such an
agreement to embody elements of international sup-
ply management, and to embrace not only commer-
cial trade, but also transactions on concessional terms.

Grains may lend themselves better to interna-
tional market organization than some other commod-
ities currently suffering from excess supplies, such as
coffee, sugar, cocoa and cotton. Further experience
may lead to improved arrangements for these prod-
ucts also, but so far there has been little evidence
that their surplus problems are on the way to being
solved. In 1965/66, the stocks of all of these prod-
ucts increased further, reaching postwar record lev-
els in the case of coffee, sugar and cotton. Coffee
production had recovered steeply in Brazil, while
trade fell. Stocks, held mainly by exporters (partic-
ularly Brazil), probably rose by almost 20 percent,
and are far in excess of the annual trade of some
2.7 to 2.8 million tons. Sugar output had been a
record in 1964/65, and although production was
smaller in 1965/66 it still exceeded consumption.
Stocks of sugar, which had almost doubled in the
pteceding year to 15 million tons, increased still
more in 1965/66.

Cotton stocks, too, liad reached a new postwar
peak in 1964/65 and a further increase was expected
in 1965/66, to some 6.25 million tons. A reduction
in output in the United States, where most of the
increase took place, is expected, however, in 1966/67.
Support prices for the new crop have been set lower,
near the world market price, and the new policy
of setting the loan rates at or near the world market
price will continue to have its disincentive effect also in
1967/68-1969/70. A reduction in cotton stocks is

therefore likely in the coining years.
In addition, stocks of cocoa, which are not included

either in Figure IT-3 or in Annex table 6 for lack
of sufficient information, apparently rose in 1965/66,
following a new record crop and despite an increase
in consumption.

The stock levels of a number of forest products
also showed some changes in 1965. In Europe,
importers' stocks of sawn softwood were already
high at the beginning of 1965 and, because of a falling



'off in consumption in some countries, stocks were at
record levels by the end of the year. European
importers of chemical woodpulp reduced their stock-
holdings during 1965, which led to a considerable
acc-umulation in northern European exporting coun-
tries. European importers of tropical hardwood

The growth of the world economy as a whole
appears to have slowed down slightly in 1965. The
combined gross national product (GNP) of the in-
dustrial countries rose by some 4.5 percent, compared
with an expansion of about 5.5 percent in 1964. The
volume of world trade, which in 1964 had shown an
unusually large increase of 12 percent, expanded in
1965 by about 8 percent.

Among the industrialized countries there was an
increase of 5.5 in GNP in the United States in 1965.
The growth continued in 1966, when the United
States entered its sixth year of continuous economic
expansion. The GNP in the first quarter of the year
exceeded expectations but there were some signs of
a decrease in the rate of growth in the following
months. The expansion in the United States was
in part offset by a slower growth in Japan and most
European countries in 1965. Signs of economic
revival appeared in France, Italy and Japan toward
the end of the year and were reinforced in early
1966, but output in Sweden and the United Kingdom
failed to increase, and economic growth began to
slow down in the Federal Republic of Germany.

Investment in plant and machinery was the main
contributing factor in countries where the rates of
expansion were most rapid, namely Callada and the
United States. It was also important in the Federal
RePublic of Germany where increases in both GNP
and industrial production, although considerably be-
low those of the previous year, were still high. In
all three countries, a decline in. unemployment (though
reversed in the United States in May 1966), gener-
ally tight utilization of manufacturing capacity, some
acceleration in the rise of wage rates, and a tendency
for the growth of productivity to slow down
somewhat, have contributed to rising prices and
growing concern over inflation. Higher public ex-
penditures also contributed to the growth of de-
mand in the United States and the Federal Republic
of Germany in 1965, although they were expected
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logs succeeded in reducing their high stock levels
during 1965 by curtailing their imports, leaving this
market in better balance. North American end-
1965 stocks of newsprint were the lowest for ten
years, reflecting the present tight supply position
there and in some other regions.

ECONOMIC ACTIVITY AND THE DEMAND FOR AGRICULTURAL PRODUCTS

to decline in the latter country in 1966. .In the
United States, the wholesale price index, which had
not changed at all during the previous four years,
rose by 2 percent in 1965, and continued to rise
slowly in early 1966. Throughout most of 1965 the
government fiscal policy remained expansionary, al-
though credit rates were tightened somewhat. Mea-
sures designed to restrain the economy were introduc-
ed in the 1966/67 budget. In the Federal Republic
of Germany, retail prices rose by over 4 percent
in 1965; here too, credit terms were restricted, but
prices were still rising in April.

In countries where the growth of demand was
slowing down in 1965, notably France, Japan and
the United Kingdom, the slower growth of invest-
ment in plant and equipment was a main cause.
In France and Japan such expenditures were vir-
tually unchanged over the previous year, and in
Italy they continued to fall, although less rapidly
than before. With the exception of France, low
levels of construction activity also contributed to
the slow rates of growth in these countries. In all
of them, on the other hand, a rapid increase in ex-
ports stimulated total demand.

Preliminary estimates of the United States balance
of payments show a deficit of $1,300 million in
1965 on an "overall liquidity" basis. Although
$1,500 million less than in 1964, the deficit was
more than had been expected, and there appeared to
be little likelihood of a further reduction in 1966.
The United Kingdom balance of payments deficit
was also cut substantially in 1965, to about half of
the 1964 figure of more than £750 million, partly
as a result of the import surcharge imposed in Octo-
ber 1964, but the seamen's strike has made prospects
for 1966 uncertain. In continental western Europe,
both France and Italy continued to accumulate re-
serves, though toward the end of 1965 in both coun-
tries imports were rising faster than exports. The
balance of payments of the Federal Republic of
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Germany, however, deteriorated sharply in 1965,

with a rapid increase in imports and no acceleration
in the growth of exports.

Among the developed primary exporting coun-
tries, economic expansion continued rapidly in New
Zealand, but slowed down in Australia and South
Africa.

The information on developing countries is sketchy.
In the Far East, economic growth was disturbed by
military activities and civil disorder in several coun-
tries, by the temporary cessation of much of the for-
eign economic aid to India and Pakistan, and by
the serious Indian food situation. In June 1966, the
Indian Government announced a substantial devalu-
ation of the rupee. For a number of countries,
however, including China (Taiwan), Malaysia and
Thailand, early data indicate increases of 6 to 8 per-
cent in GNP. In Latin America, too, the GNP ap-
pears to have risen substantially in real terms in
several countries, among them Argentina, Mexico,
Peru, Venezuela, and the Central American re-
publics, as a result of relative political stability,
good export earnings, and a substantial influx of
public development capital. Brazil and Chile made
progress toward more stable price levels, but in
some countries, including Argentina, Colombia and
Uruguay, prices continued to rise rapidly. In Africa,
many countries were hampered by internal distur-
bances, but others showed good economic progress.
Severe drought affected a number of countries in
eastern and central Africa.

The trading position of the developed primary
producers (Australia, New Zealand, South Africa)
deteriorated in 1965. The value of their exports
decreased, because of lower export prices, and their
trade balances fell, although there was some improve-
ment in late 1965 and early 1966. In contrast,
several developing countries were able to raise their
reserves, largely by reducing imports. This was the
case particularly in Latin America, where Brazil had
an especially large increase in reserves.

Effects of continued economic expansion
in the United States

Of the developments described above, the contin-
uation of the economic expansion in the United
States, now in its sixth year, is outstanding. Al-
though the recent growth has been no faster than
in earlier postwar growth periods between the re-
cessions (falling in 1949, 1954, 1958 and 1960/61),

3000-1,

All agricultural products



the long absence of slumps since early 1961 has rnade
a significant contribution to the country's long-term
economic growth, and indirectly to the expansion
of the world economy.

To what extent this continued boom has affected
the overall demand for agricultural products is dif-
ficult to determine Within the country itself, per-
sonal consumption expenditure on durable and non-
durable goods was, even prior to 1961, one of the
more stable sectors, and on an annual basis it has,
in fact, never ceased growing since 1946. The na-
tional indices of per caput food consumption have
fluctuated, in most years, within a range of no more
than 1 or 2 percent, and there is little evidence that
even these minor fluctuations have been the result
of changes in the tempo of economic activity.

The influence of recessions on the country's im-
port trade has been greater. The value of its total
imports of all products, nonagricultural as well as
agricultural, has shown regular clips in recession
years, by amounts ranging from 1.5 percent in 1958
to over 7 percent in 1949, while showing a continued
growth in virtually all other years. In the majority
of cases, reductions in the value of imports have
been due principally to changes in voltune. The
trend of average import prices (unit values) has been
little influenced by the recessions, though falling ever
since 1951.

The effect of these setbacks in imports on the
trade partners of the United States has been wide-
spread. Particularly sensitive to recessions have
been imports from Canada, Latin America, and
Asia (other than Japan). Imports from Europe
also fluctuated in response to recessions, though the
temporary setbacks were to an unusual degree over-
shadowed by the steep long-term increase. Imports
from Africa and Oceania hardly increased between
1951 and 1960, but llave since shown a rather more
rapid increase. Least sensitive to recessions have
been the rapidly rising imports from Japan.

The above discussion refers to trade in all products,
nonagricultural as well as agricultural. The in-
fluence on trade in agricultural products alone is
less clear. Figure TI-4 (which covers the same
commodities as the FAO indices of international trade
in agricultural products) indicates, as might be ex-
pected, that among agricultural products sensitivity
to recessions has been greatest in the case of
agricultural raw materials. The value of imports of
these products has fallen in all recession periods,
along a long-term downward trend. The value of
imports of the other two main groups of agricultural
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products (food and feedstuff's, and beverages and to-
bacco) has fluctuated less, at least in the short run,
and such reductions as have taken place in reces-
sion years appear to have been largely coincidental,
for example, for food and feedstuffs in 1960, when
increasing domestic meat output led to smaller im-

FIGURE II-5. CHANGES IN THE VALUE .OF UNITED STATES
IMPORTS OF THE MAIN AGRICULTURAL RAW [MATERIALS, 1947-65
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ports of cattle, beef and veal. The recession dips
in the value of imports of all agricultural products
combined have thus been almost entirely the re-
flection of the movements in imports of agricultural
raw materials.

The indices of the volume of imports in Figure II-4
show the same situation. As with the value indi-
ces, the occasional coincidences of reductions in
imports of groups other than raw materials with
recession years can be explained by special factors,
such as the very high prices of beverage crops, es-
pecially coffee, in 1954. The 1958 drop in the im-
ports of the same group of products reflects reductions
in coffee stocks and a steep increase in cocoa prices.
The indices of average import unit values show that
the effect on the value of imports of fluctuations in
their volume has, in the case of agricultural raw
materials, been reinforced by changes in prices. This
suggests that changes in the United States import
demand have been an important price determining
factor for these products in world markets, spread-
ing the trade effects of the United States reces-
sions to the exporters' trade with other countries
as well.

Thus there is little evidence of United States agri-
cultural imports fluctuating in response to changes in
the country's economic conditions, except in the
case of agricultural raw materials, a commodity
group of declining importance in the total.° This,
of course, is not surprising, both because of the
small share of imports in the country's total con-
sumption of agricultural products other than trop-
ical products, and because of the many other factors
which influence the imports, such as fluctuations in

The effect on food supplies and consumption of
the poor harvests in 1965/66 was generally at least
partly mitigated by increased imports and reduced
exports and by drawing on stocks. How far this
made it possible to maintain food consumption
levels, however, it is still too early to say. Data
on per caput food supplies are set out in Annex
table 8 for those countries for which FAO calculates
food balance sheets, but they are not yet available for
the most recent period.

Its share in the total value of the products covered in Figure
11-4 fell from 27 percent in 1952-53 to only 14 percent in 1964-65.

FOOD SUPPLIES AND CONSUMPTION

32

domestic output of the same or competing products
(including cattle cycles), changes in national legisla-
tion affecting trade (for example, changes in the pro-
portion of total supply reserved for domestic sugar
producers) and exogenous changes in import prices.

Among the individual agricultural raw materials,
sensitivity to recessions has been nearly universal
(Figure II-5). Fluctuations have, on the whole,
been somewhat wider and more irregular in the
case of jute and sisal. The value of their imports
is, however, relatively small and their effect on the
group as a whole has been overshadowed by the
fluctuations in the two major imports, wool and
rubber.

As for the period since 1961, it would appear that
the absence of recessions has had little stabilizing
effect on United States agricultural imports. Im-
ports of food and feedstuffs and of beverages and
tobacco have continued to fluctuate, though the
fluctuations in these two groups have tended to
offset one another and have therefore had little
effect on the total value of agricultural imports.
Imports of agricultural raw materials as a group
have been stable, in both volume and value as well
as in price, and the longer term downward trend
in the imports appears to have been slowed down.
An examination of the individual products shows,
however, that the apparent stability in imports of
raw materials since 1961 is not the expression of a
general tendency among the group. Rather, it is

the combined result of a continuing falling trend
in the imports of most of them, largely offset by an
increase in the value of imports of wool, reflecting
mainly the movement of prices.

In India, on whose food shortage world attention
was particularly focussed during the period under
review, there were for some time fears of an extreme-
ly serious famine situation, but it proved possible
to avoid mass starvation. Grain imports (largely
concessional supplies under United States Public
Law 480) were stepped up to the maximum level
that could be absorbed by the ports and the internal
distribution netwOrk. Internal procurement was
strengthened, controls on private trade were in-
creased, and rationing was introduced in urban areas.
Even so, there were severe local shortages, and con-
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sumption levels must have dropped very low
many areas, at least for part of the year, although
data are not yet available to indicate the consump-
tion levels that actually prevailed. While the im-
mediate cause of the shortages was the poor rice crop
of 1965166, an additional factor was the very low
level of grain stocks, which are estimated to have
declined from 2.8 million tons at the end of 1960
to only 940,000 tons at the end of 1964, largely because
of the considerable slowing down in recent years in
the rate of increase of grain production.

ven at the regional level it is not possible to
assess the changes in per caput supplies that took
place in 1965/66. Stock changes are generally not
known, and it is difficult to match production and
trade seasons, quite apart from the difficulty of
obtaining complete statistics of production and trade
for so recent a period.

Some of these difficulties are minimized by consider-
ing averages for several years instead of single years,
and it is believed that the averages in Figure II-6
provide a roughly valid indication of the broad
evolution of food supplies since before the war in the
main regions of the world. From these it appears
that, in the three-year period 1963-65, per caput
food supplies were at or above the prewar level in

INTERNATIONAL TRADE IN AGRICULTURAL PRODUCTS

The preliminary indices for 1965 suggest that
the value of world trade in agricultural, fishery and
forest products combined, which in 1964 had risen
steeply as a result of increases in both volume and
prices, declined slightly in 1965. The value of
exports (excluding those of agricultural products
from eastern Europe and the U.S.S.R., for which
data are not yet available) fell back slightly, and
that of imports remained virtually stationary.1° This
stability was the combined result of a more or
less stable volume and a slight fall in the average
level of export unit values. If confirmed by the
final data, it will constitute the fu-st setback in

°Data on international trade in agricultural products in 1965
are even less complete than is usually the case at the time of writ-
ing (mid-July). The present account is therefore highly tentative.

"The discrepancy between the indices for exports and imports
is accounted for mainly by the changes in the trade of the cen-
trally planned countries with the rest of the world. The agri-
cultural imports of the U.S.S.R.. and eastern European countries
from the rest of the world were reduced in 1965 following better
domestic grain harvests. The more recent increases in their grain
imports will affect mainly the 1966 indices.
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each of the developing regions. In making these
comparisons, however, it should be borne in mind
that the prewar level of food consumption, although
providing a convenient benchmark, by no means rep-
resents an adequate level of nutrition in the develop-
ing countries.

In the Far East, excluding China (Mainland), per
caput food supplies in 1963-65 averaged somewhat
more than before the war, almost entirely because
of a steady increase in net imports (in place of the
prewar net export of food). In Latin America, per
caput supplies were above the prewar level because
of lower net exports. In the Near East, supplies
were considerably more than before the war, because
of increases in both production and net imports
(replacing the prewar net export) per caput. Africa's
production and net exports of food both appear,
however, to have stagnated close to the prewar level.

Since the indices in Figure 11-6 are on a price-
weighted basis, an increase in food supplies may
mean either an increase at a given dietary pattern
or a shift to more expensive foods. Thus the sub-
stantial increases in per caput supplies in western
Europe, for instance, must chiefly represent a shift
from cheap starchy foods to more expensive livestock
products.

the growth of world agricultural trade since 1958
(Table II-6).11

Both the developed and the developing countries
were affected. For the former, however, there was
no decrease in actual export earnings, as all of the
decline was accounted for by a steep fall in the
United States government-financed exports. The
effects on the developing countries as a group, on
the other hand, were substantial, not only because
of their continued heavy reliance on agricultural
exports to finance their growing import requirements,
but also because of the 2 percent increase that took
place in the prices of internationally traded manufac-
tured products. Reflecting the inflationary pressures
that are being felt in most major industrial coun-
tries, the prices of manufactured goods have risen
more in the past two years than in the preceding six.

" The complete set of regional and world indices of volume,
value and average unit value of trade are shown in Annex tables
12-14. Actual volume figures are shown in Annex tables 9-11.



TABLE 11-6. - INDICES OF THE VOLUME, UNIT VALUE AND TOTAL VALIA OF WORLD 1 TRADE IN AORICIJLTtJRAL,
FISHERY AND FOREST PRODUCTS

The volume of imports expanded in all developed
regions and also in the Near East and Africa. Im-
ports into Latin America and the Far East (other than
Japan) were stable, though in the latter region there
was a steep increase in the imports of cereals other
than rice, which were destined to increase still further
in 1966 as the emergency shipments to relieve the
food scarcity in India got under way.

The renewed fall in the average price level of farm
products in world trade, which had started in early
1964 after a substantial but short-lived rise, continued
through most of 1965, though at a much reduced
pace. For the year as a whole, the average level
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a Excluding U.S.S.R., eastern Europe and China (Mainland). 2 Excluding Ch.na (Mainland) only. ' Deflated by the United Nations
index of export unit value of manufactured goods. ' United Nations index adjusted to 1957-59 base. United Nations data, expressed
in index form.

of export unit values averaged about 2 percent less
than in 1964, though still almost one tenth more than
in 1962, when they reached their postwar low point.
Average export unit values of fishery products in-
creased, however, so that the combined average
export unit value of agricultural, fishery and forest
products fell by only about 1 percent.

The lower average export unit value of agricultural
products was to a considerable extent influenced
by exceptionally low prices for a limited number
of tropical products (sugar, cocoa and sisal), as

well as of wool and wheat. All the sante the disap-
pointing export results of 1965 were widespread.

Average
1948-52

Average
1953-57 1958 1959 1960 1961 1962 1963 1964

1965
(Preli-

minary)

Change
1964 to

1965

Indices, 1957-59 100 Percent
VOLUME OF EXPORTS 90 97 104 111 117 119 126 132 132

COMMERCIAL 91 98 104 110 117 120 126 132 133 -F-

Agricultural products 77 90 97 103 110 116 118 124 128 128
Commercial 92 98 104 109 116 118 124 128 130 +

Fishery products" 60 84 100 108 111 118 130 132 146 142 3
Forest products' 90 96 106 118 122 126 139 151 153

AVERAGE EXPORT tnsirr VALUE 106 99 96 97 94 93 99 102 101

Agricultural products 113 107 99 96 97 93 92 99 102 100 2
Fishery products 94 94 100 100 101 102 108 109 113 123 +9
Forest products 101 99 97 98 97 95 94 97 98 -I- 2

TERMS OF TRADE 110 99 97 96 92 91 96 98 95 3
Agricultural products 120 111 99 96 96 91 90 97 98 94 4
Fishery products 100 98 100 101 100 99 105 106 109 115 -I- 6
Forest products 105 99 98 97 94 93 92 93 92 I
VALUE OF EXPORTS IN CURRENT PRICES 95 96 100 107 110 111 123 134 133 I

COMMERCIAL 96 97 100 107 109 111 124 134 134

Agricultural products 86 97 96 99 106 108 109 122 132 129 2
Commercial 98 96 99 105 108 109 122 132 131

Fishery products' 55 79 101 107 109 115 135 138 156 164 +5
Forest products 91 96 103 115 118 119 129 146 149 +2

REAL VALUE OF EXPORTS 99 96 101 106 107 109 120 129 125 3
COMMERCIAL 100 97 101 105 107 109 120 129 126 2

Agricultural products 92 100 96 100 104 106 106 119 126 121 4
Commercial 102 96 100 104 105 106 119 126 122 3

Fishery products 58 81 101 108 108 112 132 134 150 154 -I- 3

Forest product 94 96 104 114 115 116 126 140 140

AVERAGE EXPORT UNIT VALUE OF
MANUFACTURED PRODUCTS 94 96 100 99 101 102 102 103 104 107 +2

TOTAL VALUE OF WORLD TRADE
(Agricultural and non-agricultural)" 61 85 97 103 114 120 126 137 154 167 +8



Among the major regions of the world only w,ntern
Europe saw any sizable increase in its agricultural
export earnings. Smaller increases took place also
in the value of exports from Latin America and
the Near East, but in all other regions the value
of exports fell or remained stationary. Among the
major commodity groups there was a substantial
increase in the value of trade in fishery products
and a smaller increase for forest products. The
value of trade in food and feedstuffs remained stable,
however, and that in beverages and tobacco and
agricultural raw materials fell (Table II-7).

Volume of imports

There were widespread increases in the volume of
agricultural imports (see Table II-8). in particular,
the imports into all of the developed regions expand-
ed. Japan's already large agridultural imports,
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eluding U.S.S.R., eastern Europe and China (Mainland). Exch. ding Chi m (Mainland) only.

which now exceed those of all the rest of the Far
East combined, increased by a further 9 percent.
The imports of western Europe, which is the main
importing region and takes more than half of the
total, continued to rise at about the same average
rate as in recent years, some 2.5 percent a year,
and those of North America recovered part of the
preceding year's fall.

Among the developing regions the picture was
more varied. In some contrast with past trends,
the imports into Latin America and the Far East
other than Japan remained unchanged in 1965.
Those of the Near East and Africa, however, rose by
5 and 7 percent respectively.

FOOD AND FEEDSTUFFS

Globally, all of the increase in the volume of
agricultural imports was due to larger trade in food
and feedstuff's (Table 11-9). The increases were

1955 1956 1957 1958 1959 1960 1961 1962 1963 1964
1965

(Preli-
minary)

Chango
1964 to

1965

Mince. 1957-59 100 Percent

Agricultural, fishery and forest
products 94 99 104 96 100 107 110 111 123 134 133 1

AGRICULTURAL l'RODUCTS 94 100 105 96 99 106 108 109 122 132 129 2

Food and foodstuffs 86 96 101 98 101 107 115 119 140 154 155 --
Cereal,. 88 106 101 98 101 110 127 134 155 182 179 2

Sugar 86 88 118 97 85 98 107 97 147 148 120 19
Oilseeds and vegetable oils 82 97 99 96 105 111 108 117 126 134 149 +11

Fruit 85 88 104 100 96 103 107 114 116 121 129 + 6

Meat 82 83 92 100 108 112 113 121 147 164 167 + 2

Dairy products 96 103 99 91 110 106 104 102 115 126 133 + 5

Beverages and tobacco 101 103 103 102 95 96 95 96 100 108 107 1

Coffee 108 119 110 97 92 91 88 88 90 104 106 + 2

Cocoa 112 85 86 106 108 104 93 91 98 101 92 9

Agricultural raw materials 103 105 113 88 99 111 106 100 107 106 97 9
Wool 99 104 122 83 95 98 104 104 118 120 106 12
Cotton 100 110 119 94 87 115 111 96 108 107 99 7

Rubber (natural) 115 100 96 83 122 121 98 97 85 85 82 4

FISHERY PRODUCTS 2 76 88 92 101 107 109 115 135 138 156 164 + 5

FOREST PRODUCTS 2 98 97 101 96 103 115 118 119 129 146 149 + 2

Roundwood (excluding fuel) 98 97 99 96 106 132 155 161 179 197 203 -I- 3

Processed wood 110 98 103 96 101 116 115 116 124 138 137

Panels 86 79 89 91 120 125 127 146 170 200 215 -I- 7

Pulp and paper 92 100 102 96 102 110 111 109 117 133 137 + 3

TABLE 11-7. - INDICES OF THE VALUE OF WORLD' EXPORTS OF AGRICULTURAL, HS RY AND FOREST PRODUCTS,
BY MAIN COMMODITY GROUPS



TABLE II-8. INDICES OF THE VOLUME OF AGRICULTURAL IMPORTS BY REGION

' Excluding China (Mainland) and Japan. Excluding China (Mainland).

TABLE II-9. INDICES OF THE VOLUME OF WORLD IMPORTS OF AGRICULTURAL, FISHERY ANO FOREST PRODUCTS,
BY MAIN COMMODITY GROUPS

37

' Excluding U.S.S.R., eastern Europe and China (Mainland). ' Fishery products refer to exports and exclude Chin-t (Mainland) only.

Agricultural, fishery and forest

Indices 1957-59 --- 100 Percent

products 92 98 102 101 97 103 106 110 114 117 120 2

AGRICULTURAL PlkODUCI 88 95 100 97 103 108 112 115 119 119 122 + 3

Food and feedstuffs 83 93 97 99 104 109 112 118 123 124 131 -I- 5

Cereals 79 97 97 98 104 110 118 123 128 131 144 +10

Sugar 91 93 99 102 99 100 100 102 106 101 102 -I- 1

Oilseeds and vegetable oils 86 95 99 98 103 114 109 120 121 122 124 -I- 1

Fruit 89 85 96 97 107 112 114 119 114 126 133 -1- s

Livestock products and cattle 81 88 97 100 103 107 110 116 128 128 129 + 1

Beverages and tobacco 92 97 99 99 102 107 114 119 118 118 117 1
Coffee as 97 96 96 107 109 114 121 124 122 117 4
Cocoa 97 100 107 92 101 113 137 132 130 129 149 -1-16

Agricultural raw materials 95 100 105 92 103 107 109 107 108 107 106 1
Wool 97 105 106 94 100 94 103 103 105 94 97 +4
Cotton 88 99 110 92 98 119 119 106 110 114 107 6
Rubber (natural) 111 99 104 93 102 93 93 96 96 105 104

FISHERY PRODUCTS 2 83 92 92 100 108 111 118 130 132 146 142 3
FOREST PRODUCTS 96 95 97 96 106 118 123 127 137 149 151 -I- 1

Roundwood (excl. fuel) 91 94 95 96 109 129 145 153 166 179 182 -I- 1

Processed wood 102 93 98 98 105 117 118 122 130 140 137

Panels 80 77 86 91 123 123 127 146 161 192 206 -1- 7

Pulp and paper 95 100 100 96 104 115 120 122 131 143 146 + 2

1965 Change
1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 (Preli- 1964 to

minary) 1965

Western Europe 89 97 101 97

Indices,

102

1957-59

106 108

100

113 114 115 118

Percent

i. 3

North America 93 96 95 97 108 101 106 115 113 104 107 + 2

Japan 90 100 98 95 108 121 139 131 154 166 180 -I- 9

Oceania 98 94 99 104 97 98 96 93 102 104 109 +

Total of above 90 97 99 97 104 106 110 115 117 116 120 + 3

Latin America 90 85 99 103 99 102 106 112 122 129 129

Far East' 68 89 105 98 97 120 119 115 132 137 137

Near East 70 85 94 95 111 124 136 141 144 143 150 + 5

Africa 86 95 99 94 107 118 128 126 117 124 132 I. 7

Total of abate 77 88 100 98 102 116 120 121 129 134 136 -I-. 2

All above regions 88 95 100 97 103 108 112 116 119 119 123 -I- 3

Eastern Europe and U.S.S.R. 79 81 96 96 109 116 127 124 133 167

WORLD 2 87 94 99 97 104 109 113 116 120 123

1965 Change
1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 (Preli- 1964 to

minary) 1965



geographically widely spread. The food imports of
each of the developed regions increased substantially,
especially in the case of Japan, where larger imports
of all major food categories except meat and dairy
products brought the total up by 14 percent. In
western Europe, the 6 percent increase was, as often
in the past, due principally to larger imports of various
animal feedstuffs (coarse grains, oilseed cake and meal,
soybeans), but imports of cattle and some fruits also
increased. In North America, sizable increases in
imports of sugar and cattle offset reductions in meat
and, to a smaller extent, vegetable oils and oilseeds.

Among the developing regions the imports of the
Near East and Africa rose by 4 and 8 percent, re-
spectively. Larger imports of grains were a major
reason in each case, though . in both regions grain
imports remained below the level of some years ago,
when a series of drought years had reduced harvests.
Greater imports of sugar also contributed to the in-
crease in these two regions. The food imports of
Latin America remained stable, however, and those
of the Far East other than Japan fell slightly. Less
wheat was imported by the grain deficit countries
of Latin America, as domestic harvests were better
in 1964/65. In the Far East, other than Japan,
cereal imports increased. Less rice was imported
but this was more than offset by a substantial increase
in imports of wheat, especially to India, where steps
were taken to counteract rising prices and to ensure
supplies in deficit areas after the poor summer crops.
The imports of soybeans and soybean oil were also
greater, but those of a number of other foods fell in
volume, including (apart from rice) sugar, copra and
some vegetable oils, and condensed milk.

BEVERAGES AND TOBACCO

The overall stability in imports of this group re-
flects the absence of much change in western Europe
and North America, which take nearly 90 percent of
the total exports. There were, however, significant
differences between the individual products. In the
case of western Europe, the 1 percent fall in the total
was mainly a result of sharply reduced imports of
wine and also smaller purchases of tobacco. Coffee
imports also fell slightly, in line with the smaller
export quotas under the international Coffee Aeree-
ment, but those of tea and particularly cocoa in-
creased. in North America, too, less coffee was
imported but the effect of this on the group total
was virtually offset by the one-third increase in cocoa
imports, as consumption and stocks rose in response
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to the steep fall in prices. Japan's small imports of
each product in this group, except tea, were down
in 1965, though the long-term trend is rising.

The imports of this group of products into the
developing reeions increased steeply. Though the
1965 increase was somewhat in the nature of a re-
covery, following reductions from earlier peaks in
1961-63, the longer term increase in these imports
has on the whole been steeper than in the developed
regions.

AGRICULTURAL RAW MATERIALS

Developed countries are also the major markets
for this group of products, with western Europe
alone taking over half the total. The longer term
trend of imports has, however, been downward in
North America through most of the postwar period,
though fluctuating, as was shown_ earlier, in response
to changes in the tempo of economic activity in the
United States. In western Europe, too, the earlier
slowly rising trend has since about 1960 come to a
halt. In Japan, however, the trend has been con-
sistently rising.

The developments in 1965 were only partly in line
with these trends. Imports into western Europe fell
by 5 percent, with virtually stable purchases of wool
and jute and smaller imports of rubber and particu-
larly cotton. Increasing competition by synthetics,
combined with reduced levels of economic activity
in some countries, affected the mill consumption
of natural fibers in the region as a whole. Imports
into the -United States, On the other hand, rose again
after falling in 1964. The continued economic ex-
pansion in that region is stimulating the growth of
consumption, and wool imports in particular have
risen. In Japan, imports of most major raw mate-
rials, except rubber, recovered somewhat after the
cutbacks made in 1964 when the country's economic
activity slowed down, and further increases were
expected in 1966.

In most of the developing regions the longer term
trend of raw material imports has been steeply upward,
particularly in the Near East, where imports rose in
1965 by over 10 percent in volume, to more than
double the level of only seven years before. There
was a substantial recovery in imports of jute, and those
of natural rubber continued to rise.

FISHERY PRODUCTS

For fishery products, import indices are not yet
available for 1965. Judging from the indices for



exports, the total volume of trade appears to have
fallen back moderately in 1965, for the first time
for a decade, with reduced sales from each of the
developing regions. The reduction was greatest in
Latin America, where the temporary disappearance
of the anchoveta ancl the consequently reduced
production of fish meal brought th.e total down
by some 20 percent. The exports from each of the
developed regions were greater, with western Europe
showing a particularly large increase of more than
10 percent. The exports of eastern Europe and
the U.S.S.R. (principally from the latter country
and Poland) also grew further, though at less than
the average rate over the past decade, during which
the volume has more than trebled.

FOREST PRODUCTS

FOIT forest products, also, developed countries are
the main importers, taking between them some 85 per-
cent of the total volume. European countries in
particular are important, not only as importers but
also as exporters.

tri sharp contrast to raw materials of agricultural
origin, imports of forest produ.cts in both raw and
processed form have expanded steeply over the past
decade. Trade in roundwood is today double the
volume of less than 10 years ago, and the overall
index for all forest products stood in 1965 just over
50 percent above the 1957-59 average.

In 1965, however, the total volume increased by
little more than i percent. The .imports of North
American countries expanded by 5 percent, with
large increases in imports of both panel products and
pulp and paper. Japan's imports also increased,
though less than in most recent years. Imports
into European countries, however, failed to increase.
Consumption of many major products, such as sawn
softwood, chemical pulp, tropical hardwood logs and
fibreboard, fell off in some major importing coun-
tries, including France, the Netherlands and the United
Kingdom.. In the case of the first three products,
moreover, importers' opening stocks had been very,
large. The only category of forest products of
which more was imported in European countries in
1965 was panel products, with :larger imports of
veneer sheets, plywood and especially particle board.
The Federal Republic of German.y, which is already
the largest importer of particle board, doubled its
imports in 1965, chiefly .from other EEC countries,
especially Belgium-Luxembourg and Italy.
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Prices in international markets

The renewed fall in the average price level of agri-
cultural products that started in early 1964 continued
(though much more slowly) until toward the end of
1965. For the year as a whole the export unit value
index for this group of products was some 2 percent
lower than in 1964. Much of this decrease was, how-
ever, offset by a small increase in the average export
unit value of forest products and a substantial one
in that of fishery products, so that the overall level
of average export unit values of agricultural, fishery
and forest products fell by only about 1 percent
(see Table II-10).

The combined unit value index for agricultural,
fishery and forest products thus stood in 1965 consi-
derably above its level in 1962, when the prices of
agricultural products reached their postwar low point.
The index for the latter group was in 1965 about the
same as it was just before the Korean war boom,
and again in 1957-58. In terms of their purchasing
power for manufactured goods, however, the prices
of these products were less satisfactory. The unit
value index for manufactured goods has in the past
two years risen by about 4 percent. The " terms of
trade " of exports of agricultural, fishery and forest
products in relation to manufactured goods were
therefore 5 percent less in 1965 than the average
for 1957-59.

AGRICULTURAL PRODUCTS

Among the main commodity groups the average
price level for food and feedstuffs and for beverages
and tobacco fell only slightly. Taken as groups,
these products thus approximately maintained the
price gains of the preceding two years. The prices
of agricultural raw materials, however, fell by 6
percent.

In the food and feedstuffs group the average export
unit value of the majority of commodities rose in
1965, and if the average for the group as a whole
did not rise it was because of the lower prices of
a fairly limited but important group of products,
including such major commodities as sugar, which
fell by one fourth, and wheat, down by 7 percent
(Figure II-7).

Products whose prices rose included most coarse
grains (except sorghum), the demand for which con-
tinued to rise, especially in western Europe, and
most major fruits (except bananas), whose prices
benefited from the cold spells that affected the output



Excluding eastern Europe, U.S.S.R. and China (Mainland).

of oranges ni Spain and from the heavy demand
for apples in European importing countries. Most
vegetable oils, moreover, were unusually expensive,
as exportable supplies were down. Meat supplies
for export \/.-,re also scarce, and most meat prices
rose. Butter prices were somewhat lower than in
1964 as milk output rose, but most other dairy
product prices were substantially higher, especially
those of powdered milk. Eggs, too, were quoted
higher as production was down in some major ex-
porting countries.

The steep fall in the price of sugar was a reflec-
tion of the very large increase (almost 20 percent)
in production in 1964/65, much of which went lo
increase the carry-over stocks. Free market quota-
tions fell in 1965 to their lowest level for a quarter of
a century and averaged only 2 U.S. cents a pound,
compared with over 8 cents in 1963 and nearly 6
cents in 1964. Even the average export unit value,
which (because of the large portion of trade that
flows under various government-to-government and
preferential arrangements) is both higher and more
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stable than the free market quotations, fell by almost
a quarter. Most wheat prices, too, were lower and
the average export unit value fell by 7 percent. The
1964/65 harvest was a record, 15 percent higher than
in the preceding year, and commercial import demand
was reduced. The prices of many types of wheat
fell near their minimum levels under the International
Wheat Agreement, until prices started rising again
in late 1965 in response to expanding demand and
the prospect of smaller total supplies. Other foods
and feedstuffs whose prices were lower in 1965 include
sorghum, bananas, bacon and butter.

In the beverages and tobacco group, price move-
ments were divergent. The average export unit value
for coffee was slightly higher, in response to the restric-
tion of export supplies under the International Coffee
Agreement. Wine, too, was more expensive. The
effect of these increases on the group index was,
however, offset by a one-fifth fall in the unit value of
cocoa exports and lower tobacco prices. The produc-
tion of cocoa had reached a record level in 1964/65,
fully one quarter more than the previous record

TABLE -10. INDICES OF WORLD AVERAGE EXPORT UNIT VALUES OF AGRICULTURAL, FISHERY AND FOREST PRODUCTS, BY MAIN
COMMODITY GROUPS

Average
1953-1957 1958 1959 1960 1961 1962 1963 1964

1965
(Preli-

mins.ry)

Change
1964 to

1965

Agricultural, fishery and forest products 106 99 96

Indices,

97

1957-59

94

100

93 99 102 101

Percent

1

AGRICULTURAL PRODUCTS 107 99 96 97 93 92 99 102 100 2

Food and feedstuffs 104 99 98 97 96 97 108 110 109 -- 1
Cereals 112 100 98 98 97 103 103 106 104 1
Sugar 97 96 91 87 89 89 139 137 104 24
Oilseeds and vegetable oil, 103 98 101 97 95 91 98 99 110 +11

Fruit 95 105 89 90 93 93 100 94 97 -I- 4

Meat 96 101 105 108 106 102 107 121 127 -I- 5

Dairy products 109 92 104 103 96 96 102 106 115 -I- 9

Beverages and tobacco 111 105 92 89 83 81 84 92 91 1

Coffee 127 102 83 80 76 73 69 88 89 + 1
Cocoa 103 118 103 83 66 63 68 71 56 21

Agricultural raw materials 111 94 94 103 97 92 96 96 90 6

Wool 118 89 85 92 90 89 103 113 96 15
Cotton 116 101 88 94 96 92 91 88 89 -I- 2

Rubber (natural) 97 87 111 125 92 87 83 79 76 4

FISHERY PRODUCTS 94 100 100 101 102 108 109 113 123 -I- 9

FOREST PRODUCTS 101 99 97 98 97 95 94 97 98 2

Roundwood (excluding fuel) 106 100 97 104 107 110 107 114 115 -I- 1

Processed wood 103 99 96 99 99 96 95 99 101 + 3

Panels 106 97 97 105 102 104 103 103 103 + 1

Pulp and paper 84 99 97 95 93 90 89 92 93 -I- 1
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the year before. Following the failure of the initial
efforts of the Cocoa Producers' Alliance to maintain
prices in the face of tire prospects for a record crop,
quotations fell steep/y in the first half of 1965 to
reach their lowest postwar level in the middle of the
year. Although there was a substantial recovery later,
the average for the, year remained very low.

Among agricultural raw materials, the prices of
cotton, silk and jute averaged higher than in 1964,
but this was offset by lower average export unit
values for wool, sisal and rubber, as well as linseed
oil. For reasons already explained, mill consump-
tion of wool had fallen in a number of countries
and although prices started rising again after the
first quarter of the year, the average export unit value
remained some 15 percent less than in 1964. Sisal
stocks were ample and the competition from synthe-
tics intensified further during the year. Natural
rubber maintained its position in total rubber con-
sumption but prices weakened in the course of the
year, partly under the influence of disposals from
the United States strategic stockpiles.

FISHERY PRODUCTS

With rapidly growing demand for a wide range of
fishery products in both domestic and export markets
and with some supply shortages, notably in the South
American fish reduction industry, prices of fishery
products generally rose in the course of 1965. For

the year as a whole the average export unit value
for all fishery products was some 9 percent higher
than in 1964.

World fish meal prices, which in 1964 had gradually
risen from U.S.$130 to $140 a ton, subsequently
shot up steeply to reach the record level of $237 a
ton in August 1965, when the entire fishing fleet
in Peru and Chile was laid up. Subsequently the
price stabilized around $180 a ton and it was expected
to remain firm in 1966. Norwegian herring meal
was sold on the average 25 percent higher than in
1964. Whale oil prices, too, were considerably
above the average of recent years.

Among edible fish varieties there was a par-
ticularly steep increase in prices of certain varieties of
frozen tuna, and the prices of fresh. and frozen fish
were generally firm or rising. In the United States
the wholesale index of edible fish and shellfish was
11 percent higher in January 1966 than a year earlier,
with most products except shrimps participating in
the increase.
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FOREST PRODUCTS

The upward movement in prices of many forest
products, which started in 1963 and continued through

1964, was halted in 1965. In contrast to agricultural
products proper, however, the index of average export
unit values averaged higher in 1965 than in 1964.

Prices for pulp and paper, the largest product
group, averaged slightly higher than in 1964.

European pulp prices fell back in the second hall'
of the year, as demand slackened, but paper prices

generally remained stable. Softwood prices in Eu-
rope also weakened in the second half of the year.
The prices of tropical hardwood logs from Africa
were reduced in the early part of 1965, but rose
again later as stocks were reduced in Europe and the
supply was limited by the onset of the rainy season
in Africa. Plywood and fibreboard prices tended
to rise in both Europe and Japan in the course of

1965 after some early weakening in Japan, but those
of particle board fell in response both to overca-
pacity and to technical innovations which reduced
production costs.

Export earnings

There was a reduction of about 1 percent in the
total value of world exports of agricultural, fishery
and forest products in 1965.i'1 There were, however,
substantial differences between the various geogra-
phical regions (and presumably even more between
countries), reflecting mainly differences in the com-
modity composition of their exports, in particular
the share in their trade of the limited number of com-
modities whose prices had fallen steeply (Table

II-11).
The growth of exports was greatest in the case of

western Europe. Exports of agricultural products
proper rose by 6 percent, with increases both in the
volume of exports (especially of grains, meat and
dairy products, shipments of which rose by 10 to 20
percent) and in average export unit values. Fishery

products exports a/so rose substantiafly in both
volume and value. The total increase in the value of
exports was, however, reduced to 4 percent by a decline
in exports of forest products, owing to a steep fall
in the quantity of sawnwood shipments. The only
other region that showed any significant increase in
the value of exports was Latin America. Here the
increase was almost entirely tine to a larger volume

EXCIUCtiklg exports oil' thc. cetitvalty planned countries.



TABLE II-11. INDICES OF VALUE OF AGRICULTURAL, FISHERY AND FOREST PRODUCTS EXPORTS, BY REGION

of trade in agricultural products which made up
for severe price losses for some products, especially
sugar and cocoa and to a lesser extent also grains
and wool, and for a steep fall in fisheries exports.
There was a small increase also in the value of ex-
ports from the Near East, where the reduced volume
of exports of certain products, in particular rice and
cotton, was offset by somewhat higher average tmit
values.

The exports from all other regions were smaller
in value than in 1964. The drop was sharpest in
Oceania, at 8 percent, reflecting mainly the lower
average prices realized for wool (the volume of ship-
ments actually rose) and to a lesser extent the low
sugar prices. The total value of exports from North
America was down by 2 percent, with a 5-percent fall
in the exports of agricultural products only partly
compensated by substantially larger exports of fishery
and forest products. The fall in agricultural exports
was caused by the reduction in United States govern-,
ment-financed shipments, which fell by 18 percent
(Annex table 15). The commercial exports from
the United States were greater than the year before,
and although the agricultural exports of Canada
were somewhat smaller than in 1964 (mainly be-
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cause of smaller wheat exports to the U.S.S.R.),
the region's commeicial exports nevertheless rose
slightly. Among individual products, wheat and
cotton were particularly affected. Aside from re-
duced concessional shipments from the United States
and smaller purchases by the U.S.S.R., demand
for wheat in some European countries was smaller.
Moreover, as already noted, the average prices were
lower. The region's cotton exports fell by almost
30 percent, with the United States acting as a re-
sidual supplier in a shrinking market. Smaller de-
clines were registered for barley, animal fats and
powdered milk. The export value of fishery products
and of all major forest products was up, with in-
creases both in the volume and, to a lesser extent,
in the average export unit value.

in the Far East and Africa, the value of exports
fell by 5 and 4 percent respectively. In the Far
East, the drop was mainly a reflection of a smaller
volume of exports, particularly of rice and tea
and to a lesser extent of sugar. Lower average
export unit values for sugar and rubber also contri-
buted. The reduction in the regional total would
have been even greater liad there not been a substantial
increase in the value of exports of oilseeds and vege-

1965 Change
1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 (Preli- 1964

minary) to 1965

Western Europe 93 95 104 98

Indices,

99

1957-59

110

100

115 117 131 144 150

Percent .

+ 4

North America 84 101 106 96 99 112 118 115 129 150 147 2

Commercial 86 95 102 98 100 112 118 116 131 155 157 + 1

Oceania 95 98 110 85 105 102 112 113 134 147 135 8

Total of above 89 98 105 95 100 110 116 116 131 147 147

Conunercial 91 96 104 96 100 109 115 116 132 149 150 + 1

Latin America 102 105 105 99 96 100 102 106 116 122 124 -I- 1

Ear East 103 99 99 94 107 110 103 106 114 115 109 5

Near East 93 98 110 92 98 104 98 101 113 115 116 +1
Africa 93 95 98 102 100 101 104 107 115 120 115 4

Total of above 99 100 102 98 100 103 102 106 115 119 117 2

All above regions 94 99 104 96 100 107 110 111 123 134 133 1

Commercial 95 98 103 97 100 107 109 111 124 134 134

Eastern Europe and U.S.S.R 77 70 96 91 113 117 137 144 149 146

WORLD 93 98. 103 96 101 108 111 113 125 135

' Excluding China (Mainland).



table oils, whose prices were, as already noted, substan-
tially higher, and of a number of forest products,
including logs, sawnwood and plywood, of which
larger quantities were exported at generally stable
prices. In Africa, the smaller value of exports was
ahnost entirely due to lower prices of cocoa, sisal and
to a smaller extent coffee. The volume of exports of
most of these products was greater, but not sufficiently
to offset the price fall. Exporters of oilseeds and
vegetable oils in this region also gained from the
higher prices, despite a reduction in the volume of
exports of these products, but the value of forest
products exports was smaller, as the volume of ship-
ments of hardwood logs to Europe fell.

Trade of eastern Europe and the U.S.S.R.

For the eastern European countries and the U.S.S.R.
only fragmentary data are available on agricultural
trade in 1965. Indices have therefore been calculated
only up to 1964. Moreover, because of difficulties in
assigning values to barter transactions, as well as
with foreign exchange rates, the trade of this region
has, in computing value indices, been priced at the
world average export unit values.

The trade of the region in 1964 was strongly in-
fluenced by the poor harvests of many crops, par-
ticularly cereals, in the 1963/64 crop year. As a
result the U.S.S.R., which in the past had, been a
major supplier of cereals to its neighboring coun-
tries in the region, became in 1964 a large-scale net
importer from the rest of the world. Its cereal
exports to the rest of the region simultaneously fell
by half, to 1.3 million tons. With substantial increases
also in the imports of a number of other foodstuffs,
including sugar, fruits, oilseeds and vegetable oils
and dairy products, the total volume of the region's
food imports rose by almost 12 percent.

Compared with the imports of foodstuffs, the growth
of other agricultural imports has been relatively slow.
ln particular, the imports of raw materials have
virtually stagnated over the past five years or so.
U.S.S.R. imports of rubber have fallen as the country's
synthetic industry has been built up, and this has
been only partially offset by the region's slowly rising
imports of cotton (much of it from the U.S.S.R.) and
some other agricultural raw materials. Imports of
beverages and tobacco, however, rose substantially in
both 1963 and 1964 (by over 60 percent over the two
years). The developing countries have benefited
from this expansion as far as coffee, cocoa and tea
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are concerned, though the imports of these three
products have, with the exception of tea, risen sub-
stantially slower than those of tobacco and wine.

The region's agricultural exports, too, have reflected
harvest fluctuations. The exports of food and feed-
stuffs in 1964 were some 20 percent less in volume
than in 1963 with a one-third fall in exports of ce-
reals and smaller but still substantial reductions in
shipments of sugar, beef and dairy products. This
decrease was to some extent offset by the increased
exports of cotton from the U.S.S.R., but the total
volume of agricultural exports, which until 1962 liad
shown a steeply rising trend, nevertheless fell by

11 percent.
The limited data available for 1965 suggest that

the total volume of imports fell back again as the
good 1964/65 grain crop in the U.S.S.R. made it
possible to curtail grain imports, though this was to
some extent offset by larger imports of cocoa (up
by over a quarter), sugar, coffee (into eastern Eu-
rope), tea and, for the first time in several years,
rubber into the U.S.S.R. Toward the end of the
year, moreover, the U.S.S.R. grain imports began to
rise again as the 1965/66 harvest also was very poor,
and for that crop year they are expected to be nearly
as high as the 1963/64 record figure of over 15 million
tons. On the export side there were increases in
sugar exports from both the U.S.S.R. and Czecho-
slovakia, but the poor grain crops of the U.S.S.R.,
coinciding with good harvests in some eastern Euro-
pean countries, are likely to result once more in small
exports from the 'U.S.S.R. to the other countries
of the region.

Two rapidly rising branches of exports from the
region have been those of fishery and forest prod-
ucts. Consisting principally of roundwood and
sawnwood, the value of forest products exports has
risen consistently throughout the past decade. In

1964 the growth was no less than 19 percent, with
large increases in both the main categories, and a
further increase of 4 percent was recorded in 1965.
By that time the total volume and value of forest prod-
ucts exports were twice that of some six years ago.
The U.S.S.R. is now the leading supplier of round-
wood to Europe, and is also an important source of
roundwood in Japan and of sawnwood in Europe.
The region's exports of panel products (mainly ply-
wood) have also risen rapidly, but they still account
for only a relatively small share of the total. A feature
of the region's fishery exports is the far-flung operation
of the U.S.S.R. and Polish factory fleets, selling
directly in various export markets, including many



African countries. Over the past decade the total
value of this trade has grown more than threefold,
and the increases in 1964 and 1965 were in keeping
with this trend.

Trade on special terms

As already noted briefly, the United States govern-
ment-financed exports, mainly under the various titles
of P.L. 480, fell steeply in 1965. Their total value
(at export market prices) declined from U.S.$1,770
million to $1,452 million, or by 18 percent (Annex
table 15). The figure was the lowest since 1959

and the share of shipments on concessional terms
in the country's total agricultural exports was, at
23 percent, the smallest since the current programs
were started in 1954/55.

Most of the reduction took place in shipments
under Title 1 of P.L. 480 (sales for foreign currencies).
These fell by almost 30 percent to $867 million.
There were smaller reductions also in exports under
Titles Ii (disaster relief) and III (donations), but barter
transactions under Title III and exports under Title
IV (long-term supply and dollar credit sales) rose.

Most of the reduction was accounted for by wheat,
with smaller reductions (in absolute terms) also in
the shipments of cotton and dairy products. Wheat
shipments to Brazil were sharply reduced to only
15 percent of their 1964 level and those to Pakistan,
the United Arab Republic and the Republic of Korea
were also lower. However, the commercial exports
of wheat also fell steeply, so that the share of govern-
mentfinanced exports in total wheat exports remained
unchanged at the 1964 level of 70 percent.

International policies of trade and aid

The disappointing results obtained by agricultural
exporting countries in 1965, and the vicissitudes in
certain commodity markets such as cocoa and sugar,
served as a reminder that agricultural commodity
problems, and particularly those of the developing
countries, remain as serious and as difficult to solve
as ever. The year therefore witnessed considerable
activity in the field of international trade policies.

A number of other factors have also tended to
stimulate action. The establishment of permanent
United Nations machinery for trade and develop-
ment following the first United Nations Conference
on Trade and Development (uNcTAD) in 1964 and
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the consequent adaptation of the structure of certain
other agencies has provided new channels for at-
tempts at solutions. The importance of alleviating
the problems of the developing countries' trade and
of accelerating their development has also been
brought home by the accumulating evidence that the
economic growth of these countries has in the first
half of the Development Decade tended to slow
down rather than to gain momentum. Related to
this is the increasingly evident fact that food pro-
duction in a great many developing countries is

rising insufficiently in relation to the growth of their
populations and per caput incomes.

Most of the newly established UNCTAD machinery
started to function in the course of the year under
review. Both the Trade and Development Board,
the principal UNCTAD body acting between Con-
ference sessions, and various of the subsidiary bodies,
including the Committee on Commodities and the
Committee on Financing and Invisibles, held meetings
from the spring of 1965 onward. Although much
of the first year's discussions was taken up by pro-
cedural questions, some progress was made also in
drawing up programs of work and on some substan-
tive questions. These include the initiation of the
examination, based on a program of studies in which
FAO has an important part, of the problems involved
in " international organization of commodity trade,"
as proposed in one of the 1964 UNCTAD recommenda-
tions; and the consideration of the World Bank
(EBRO) proposals for a system of supplementary
financing, also 'prepared in response to an UNCTAD
recommendation. The latter proposals aim at pre-
venting the disruption of development programs in
developing countries by shortfalls in export earnings
relative to "reasonable expectations" as determined
by projections of export earnings. The financing
under the proposal would be of "residual " character,
available only after recourse had been made by the
country to other short-term finance available to it,
including its own reserves and its International Mon-
etary Fund (imF) drawing rights.

In the General Agreement on Tariffs and Trade
(GATT), the Committee on Trade and Development,
which was established in February 1965 to keep
under review the application of the new chapters
(on trade and development) of the Agreement, has
started to function. Most of its subcommittees,
including the Working Group on International
Commodity Problems, held meetings during the
period. The new Part IV of the Agreement
was not however, ratified by a sufficient number of



member countries by the end of 1065. 'I'he closing
date for acceptance has therefore been postponed
until early 1967 but de facto implementation con-
tinues.

Efforts were continued to conclude commodity
agreements for products in particular difficulties and
the consultative machinery for others was expanded.
The two major attempts, to revive the International
Sugar Agreement and to negotiate an International Co-
coa Agreement, have so far not led to concrete results.
The new shape of the International Wheat Agreement,
extended by a protocol until July 1967, also remains
uncertain pending the outcome of negotiations under
the GATT Kennedy Round between the major interested
countries. Some useful additions have, however, been
made to the international consultative machinery
functioning under the auspices of FAO, through the
establishment of new study groups on bananas (in
June 1965) and on hard fibers (June 1966), and the
expansion of the earlier study group on coconut
products in June 1965 to cover all oilseeds, oils and
fats. In addition, the study group on jute, kenaf
and allied fibers has established a consultative com-
mittee, the purpose of which is to mitigate short-
term instability in jute markets, mainly by matching
the timing of purchases with the flow of supplies
within the season.

The GATT Kennedy Round of trade negotiations
has continued to progress slowly. Following a
series of exploratory discussions in the summer of
1965 to determine the content of the negotiations on
agricultural products, concrete offers were tabled by
mid-September. Their scope was, however, to some
extent limited by the inability of the European Eco-
nomic Community (EEc) to table its offers by this
date. For tropical products, it has been decided to
use the GATT Special Group on Tropical Prod-
ucts as the negotiating body. Greater hopes for
progress in the negotiations resulted from the " pack-
age deal " agreed by the EEC foreign ministers in
May 1966, and the subsequent agreement of the EEC

Council on various aspects of the Community's
negotiating position, including the form of its pro-
posal for a world cereal a.greement.

There has recently been renewed interest in fi-
nancial solutions to commodity problems. A new IMF

facility, for countries experiencing shortfalls in their
export earnings to make drawings in excess of their
normal quota limits, liad been initiated in 1963, but
owing mainly to the improvement in commodity
prices in 1964 little use has been made of this facility
so far. Nevertheless, renewed requests for compen-
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satory financing schemes were made at the lirst
UNCTAD meetings in 1964, and interest in financial
solutions has since revived, probably also because of
the difficulty experienced in reaching solutions based
on trade intervention. Proposed financial solutions
include the new IBRD proposals for compensatory
financing already mentioned. In the meantime, the
IMF is considering suggestions that have been made
lo modify the 1963 facility in various ways.

Some important developments have also taken
place in the field of international economic assistance,
the long-term significance of which it is as yet im-
possible to assess. In the first place, there has been
evident in the past few years a stagnation in the total
aid flow, as measured by the Organization for Eco-
nomic Co-operation and Development (OECD), at
the 1961 level of some $6,100 million (equal to two
thirds of one percent of the OECD countries' GNP),

though the aid has been extended on increasingly
soft terms." This has come at a time when the World
Bank has estimated that the developing countries
could use effectively some $3,000 to $4,000 million
more aid than they are currently receiving. It con-
trasts strongly with the annual rate of growth of the
aid flow of some 15 percent in the preceding five
years and with the proportion of the United States
GNP represented by the Marshall Plan aid in 1949
(about 2 percent).

Increasing emphasis is being put by the donor
countries on efficiency in the use of economic aid
funds. In the case of the United States this has
taken the form of insistence, as a condition of assist-
ance, on "self help" measures in the recipient coun-
tries, particularly in raising their farm output where
food shortages are a bottleneck. Internationally,
increasing use is being made of aid consortia and
other forms of consultation among donor countries
giving economic assistance to specific developing
countries, to ensure maximum efficiency in the use
of aid funds.

Important changes are also taking place in the
sphere of food aid. Following the gradual disap-
pearance of much of the surplus element in the United
States agricultural stocks, discussed earlier in this
chapter, the proposed new legislation on food aid
(the Food for Freedom Act, now before Congress)
would move away from the use for food aid of prod-
ucts incidentally in surplus and would instead make
available substantially all types of farm product
required, acquired if necessary in the open market.

OECD. Development assistance efforts and policies of the mem-
bers of the Development Assistance Committee- 1965 Review, Paris,
1965, Table II, p. 42.



Agricultural development would be recognized as a
major objective of food aid, and self help in this
field would, as in general economic assistance, be a
condition for receiving food aid. The implications
of the changing surplus situation, and the urgent prob-
lems of food aid in general, were scheduled for
discussion at the meeting of the OECD Development
Assistance Committee at Washington, D.C., in
late July.

At the same time, pFoposals have been advanced
in the United Nations and FAO for the expansion of
the current multilateral food aid efforts " to combat
hunger effectively," in particular through the consti-
tution of an expanded cash fund for purchasing
foodstuffs for food aid both from developed countries
and from developing food-exporting countries. This
and other possible approaches to an expanded mul-
tilateral food aid program are to be studied jointly
by the United Nations and FAO, with the co-opera-
tion of other interested organizations and agencies.
In the meantime, both the United Nations General
Assembly and the FAO Conference have endorsed the
recommendation of the Intergovernmental Committee
that the United Nations/FA0 World Food Program
should be continued for as long as multilateral food
aid is considered feasible and desirable.

Finally, discussions were continued during the
period under review about the needs and possibil-

Indices of prices received by farmers in the last
five years are available for 23 countries and are
set out in Table II-12 in relation to the average level
in 1953-55. In most of these countries the indices
have increased steadily throughout the last five

years. Exceptions are several agricultural export-
ing countries (Australia, Netherlands, New Zealand,
United States) where the indices dropped below the
1953-55 average during part of the period, but sub-
sequently more than recovered.

In only 9 of the 23 countries, however, have farm
prices kept pace with or exceeded the general rise
in prices as indicated by the cost-of-living index.
These 9 countries include those where price levels
were initially very low and inflationary trends strong-
est China (Taiwan), India, Republic of Korea,
Spain and Yugoslavia. In 6 countries which are
all agricultural exporters (Australia, Denmark, Ire-

FARM PRICES AND INCOMES
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ities for reform in the international monetary system
as it has been functioning since the war, in particular
with regard to the methods of creating and con-
trolling the assets available for national monetary
reserves. That sufficient " liquidity " should be
available is important both for the growth of world
trade, which otherwise might be restricted because
of difficulties of countries in financing their short-
term balance of payments deficits, and for the con-
tinued international flow of capital, including aid to
the developing countries. Some progress toward a
solution seemed to have been made in the course of
1965 in discussions among the Group of Ten coun-
tries, while pressure toward a solution which would
also take account of the interests of the developing
countries (including the possible use of some of the
new liquidity as aid to them) was exerted in both
the World Bank annual meeting in late 1965 and by
the UNCTAD expert group on international monetary
issues, reporting in November 1965. More recently,
however, the diminished chances of an early equilib-
rium in the United States balance of payments,
which over the last decade has been the main source
of reserve assets for other countries, and the con-
tinued disagreement among some of the major trad-
ing nations about both the urgency of the problem
and the means of solving it, seem to have again
postponed action.

land, Netherlands, New Zealand, United States) the
indices of prices received by farmers have fallen by
more than 10 percent in relation to the rise in the
cost of living since 1953-55.

Considering the changes in 1965 as compared
with 1964, the indices of prices received (at current
prices) rose in all but two countries: Denmark,
where the index declined slightly, and New Zealand,
where it did not change. The increases were as
large as 5 percent in Australia, Austria, Finland,
Ireland, Italy and the United States, 7 to 8 percent in
the Federal Republic of Germany, India (Assam)
and Japan, 9 to 10 percent in Norway and Portugal,
11 percent in the Republic of Korea, and 16 percent
in Spain. In general, the greatest increases were
in prices of livestock and horticultural products,
and there were only moderate increases in grain
prices.



Smaller harvests and the pressure of demand on
available supplies account in large part for the rise
in agricultural prices, although price indices were
also significantly affected by the upward adjustment
of officially supported or stabilized prices in many
countries. Guaranteed ,prices of milk and dairy
products in many European countries and of ce-
reals in Japan have been raised in order to maintain
or increase farm incomes in relation to those in
other sectors. Officially guaranteed prices llave been
raised as an incentive to increase production in
Greece, Portugal, Spain and Yugoslavia, for example,
and in a number of developing countries not shown
in the table. in Yugoslavia, for which the 1965
index is not yet available, producer guarantees were
raised by up to three quarters for a number of prod-
ucts following the devaluation of the currency in
August 1965.

Producer prices in the European Economic Com-
munity (EEc) were raised as part of the gradual
harmonization of agricultural prices. In France,
where the level of grain prices was lower than in the
other EEC countries, the upward adjustments were
greatest, while in the Federal Republic of Germany
the level of grain prices remained the same as in
the previous year. Orientation prices for cattle
were set at a higher level than in the previous season
in all EEC countries, and target prices for milk in
almost all of them.

Producer prices for domestic market sales were
raised in Denmark in 1965, but this did not offset
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the fall in prices of some important exports (such
as dairy products and bacon), and the aggregate
index of prices received in 1965 fell back slightly;
new price increases for domestic market sales were
authorized in the spring of 1966. In Switzerland,
producer guarantees on most products were raised

twice for milk and cattle in order to sustain
farm incomes. Adjustments in guarantees to farm-
ers in the United Kingdom were made in line
with the policy to discourage surplus output and
keep price guarantees in line with market prices;
this meant a slight reduction in price guarantees
for wheat, barley and eggs, but increases for pota-
toes, sugar beet, milk, and fat cattle.

Official guarantees in Canada, generally kept at
a low minimum level, had been slightly raised for
a number of products, and prices actually realized
for market sales in 1965 were significantly higher
for some products. in the case of grains in western
Canada, this means a supplementary payment to
farmers by the Wheat Board. In the United States,
prices received were generally lower than in the
previous year for crops, but for livestock and milk
were significantly higher, which accounts for the
small increase in the aggregate index.

Prices paid by farmers for production requisites,
wages, and various items have also gone up steadily.
Indices of prices paid are available for 18 countries.
The components of these indices may vary between
countries, in some cases including and in others
excluding farm household expenses. But although

'Provisional estimate; in some countries only partial returns. 'Crop year July-June. 1950-55 average 100. Crop year Sep-tember-August. '1951-55 average 100; April-March crop year. '1959 100. '1958-- 100. ' Middle price level.

TABLE, JE-12 INDICES OF PRICES RECEIVED BY FARMERS

At current prices Deflated by cost-of-living índex

1961 1962 1963 1964 1965, 1961 1962 1963 1964 1965'

1953-55 average 100

Australia2 96 97 101 104 109 79 80 83 83 85
Austria 115 118 120 128 135 97 96 94 97 97
Belgium 100 102 112 113 119 91 91 98 95 96
Canada 109 113 108 111 113 99 101 95 96 95
China (Taiwan) 200 189 206 214 219 110 102 108 114 117
Denmark',
Finland
France

93
143
141

103
145
151

112
154
164

113
176
163

112
185
165

73
103
101

75
100
104

77
101
108

75
105
104

70
106
102

Germany, Fed. Rep. of 2 113 115 118 123 131 100 99 99 96 102
India: Assam
I reland
Italy

140
99

106

131
101
116

134
101
115

152
112
123

164
118
130

113
84
93

102
81
97

102
80
90

101
84
90

100
84
92

Japan
Korea, Rep. of
Netherlands
New Zealand 7
Norway
Portugal
Spain
Sweden
Switzerland
United States
Yugoslavia

114
137
97

100
118
105
161
113
107
98

147

126
156
96
96

124
114
175
124
113
100
173

134
221
110
102
125
105
182
129
115
99

190

140
274
113
111
128
98

194
133
120
97

236

150
304
122
111
140
108
226
135
122
102
...

98
116
82
85
99
93

106
90
97
88

101

102
124
78
81
98
98

108
94
99
88

107

101
145

86
85
96
89

104
96
97
87

111

101
138
84
88
94
80

103
95
99
84

124

101
135

85
85
99
86

107
92
98
87



FIGURE 11-8. CHANGES IN INDICES OF PRICES RECEIVED AND PAID BY FARMERS BETWEEN
1964 AND 1965 AND IN THE RELATIONSHIP BETWEEN THE TWO INDICES

Percent chance
-15 -10

M23 Prices received
Prices paid
Ratio between prices
received and paid

' No change in the index of prices received.

they are not wholly comparable between countries,
they are useful in providing (through their relation-
ship with prices received) an indication of the " real "
prices received by farmers for their products.

In 1965 the ratio of prices received to prices paid
by farmers either improved slightly, as compared
with 1964, or showed hardly any change in most
of the countries for which data are available (Fig-
ure II-8). However, as a result of a very sharp
rise in prices paid by farmers in New Zealand, there
was a substantial deterioration in the ratio between
the two indices. In Austria, the Republic of Korea
and Switzerland, the ratio worsened slightly in 1965.

Farm incomes

In 1965, as already indicated, unfavorable weather
resulted in lower harvests in many countries. De-
spite the higher prices and more favorable price re-
lationships in a number of countries, the increase in
aross returns was often insufficient to offset the
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increase in farm expenses, so that net income
declined. The net "cash balance" from farming in
the Federal Republic of Germany, for exarnple,
declined in 1965 by 14 percent, following a fall of 10
percent in 1964. In both years farm expenses in-
creased faster than gross returns. In the United
Kingdom, the expectations of an increase in farm
income in 1965/66 have had to be modified because
of bad weather, and net income is expected to
have fallen again because of a faster increase in
farm expenses than in gross returns. Net returns
are also estimated to have declined in 1965 in
Denmark and Sweden for the same reason. In
Australia, the drought brought a fall of 28 percent
in the gross domestic product (GDP) in agriculture
in 1965/66, and this also declined by 4 percent in
Austria in 1965.

In both Canada and the United States, on the
other hand, there was a substantial increase in pro-
duction in 1965, and net incomes in agriculture rose
as a result of the greater increase in returns from



farm marketings than in farm expenses. Gross re-
turns rose more than expenses in Finland, France,
Italy and Norway in 1965, so that net returns increased
too. Gross returns were also higher than the previous
year in Greece, Portugal and Spain, but data on net
returns are not yet available.

Net returns are likely to have fallen sharply in
the many developing countries, especially in parts
of Africa and the Far East, where harvests were
lower in 1965/66. Up-to-date information is still
not available for these countries, although in Kenya
the decline in gross earnings is estimated to be about
11 percent for crops and 20 percent for livestock
products, resulting in an overall decline of 13 per-
cent in gross farm revenue in 1965.

In the developed countries, the number of farms
and farmers is likely to have continued to fall dur-
ing the year, so that changes in income per farm
unit and per farmer were probably more fabor-

Retail food prices have continued to rise in almost
all countries. Of the 102 countries for which 1965
data are available, food prices remained stable or
declined slightly in relation to 1964 in only 18 coun-
tries. In no less than 39 countries the increase in
1965 was 5 percent or more (Table II-13).

in a good many European countries and in Aus-
tralia, partly as a result of the poor harvests, the
increase in retail food prices appears to have accel-
erated in 1965. In Japan, the increase of 10 percent
in 1965 was the biggest since the Korean war. Anoth-

TABLE II-13. - RELATION BETWEEN CHANGES IN INDICES OF COST
OF LIVING AND RETAIL FOOD PRICES IN 102 COUNTRIES. 1965

IN RELATION TO 1964

CONSUMER PRICES

Food
prices

remained
stable or
declined
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able than the overall figures suggest. Thus, in
the United States, gross income per farm went
up by 8 percent in 1965, compared with a rise of
4 percent in total gross farm income; expenses in-
creased by 7 percent and net returns per farm by
12 percent. (If the change in farm inventories is

considered, the gain in net returns per farm is 23

percent.) The income position of the United States
farm population also improved substantially in

relation to other sectors. The estimated disposable
per caput personal income of the farm population
from all sources rose from $1,270 in 1964 to $1,510
in 1965. In 1964, the per caput income of the farm
population was 55 percent of that of the nonfarm
population, and in 1965 it rose to 63 percent. This
was due not only to the general rise in farm
income but also to increased opportunities for off-
farm earnings and to the decline in farm popul-
ation.

er tendency in 1965 was for prices to rise in a
number of countries such as the United States where
they had hitherto been fa.irly stable for some years.

Prices rose particularly rapidly for livestock prod-
ucts and horticultural products in many countries.
For example, meat prices increased in Europe and
in Latin America because of the shortage of supplies,
and milk prices were also higher in 1965 in most
parts of 'Europe.

Increases in the overall cost of living were equally
widespread, and in many cases the rise in food prices
appears to have led the way, for in almost half of
the countries for which there are data, food prices
rose faster in 1965 than the overall cost-of-living
index (Table II-14). In Ghana, Uganda, the United
Arab Republic, the Republic of Viet-Nam and Yu-
goslavia, food prices outspripped general prices by
a particularly wide margin.

Special measures were taken in many countries in
an effort to steni the rise in p1-ices. In Yugoslavia,
where farm prices liad been raised sharply in mid-
1965, retail food prices rose by 39 percent, and it
was necessary to introduce a temporary price freeze
in the spring of 1966.

In India, grain prices had already begun to rise
following the record crop of 1964/65 as a result of
hoarding, and retail food p1-ices in 1964 were 19
percent higher than the year before. In 1965, in

Nu Jibe, of countries

100 and under 15 3 12

101 -1 04 52 24 15 8 5

105-110 21 14 3 3

111-120 5 6 2

121 -1 50 2 2
151-200 2 1

TOTAL 102 50 20 14 18

Cost-of-living index 1965
(1964 100) Total

Food
prices
rose

faster
than cost
of living

Food
prices

and cost
of living
rose at
about

che same
rate

Food
prices
rose

more
slowly
than

overall
cost of
living



TABLE 11-14. CHANGES IN INDICES OF RETAIL FOOD PRICES AND OF THE cosT OF LIVING, 1965 IN RELATION TO 1964, BY REGION

spite of the poor harvest, the rise in retail food prices
was limited to 10 percent. When the poor prospects
for the 1965166 harvest became apparent, compulsory
government purchase of rice and wheat was begun
in surplus areas and free trade in foodgrains be-
tween the states was prohibited. Rationing was in-
troduced in all industrial areas and cities of over
100,000 population, and the number of fair-price
shops, selling foodgrains at fixed prices, was increased.

In Brazil, where the rise in food prices was limited
to 50 percent in 1965, in contrast to a 62 percent

The broad lines of national agricultural policies
in the developing, developed and centrally planned
countries were discussed in some detail in a ten-
year perspective in last year's issue of this report.
During the period now under review there have been
few changes in these policies.

As has become usual in recent years, a principal
aspect has been the large number of new develop-
ment plans embarked on in the developing coun-
tries. These plans embody their objectives for
accelerated agricultural growth and, increasingly,
specify the means and measures by which it is hoped
w achieve them. Table 11-15 summarizes the main
features relating to agriculture of the current plans of
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AGRICULTURAL POLICIES AND DEVELOPMENT PLANS

increase in overall prices, increased purchases were
made by a government agency in order to counteract
local food shortages. Special measures also played
a part in some of the countries where food prices
were stable or declined in 1965. In Thailand, for
example, a lower ceiling was placed on rice exports,
in order to prevent the depletion of stocks and a
rise in prices. In the Philippines, consumer sub-
sidies were introduced in order to cut by 30 percent
the prices of commodities distributed by the National
Marketing Corporation.

developing countries. From this it is clear that
many Aflican countries in pai Ocular have begun
new plans during 1965/66, often the second plan
since independence. New plans have also begun
in a number of countries, such as China (Taiwan),
india and Pakistan, which have already completed,
a series of several plans.

In fact, an encouraging development is the in-
creasing amount of information that is now becom-
ing available on the implementation of past and
current plans. Although this all too often reveals
shortfalls in the performance of the agricultural
sector, it should contribute greatly to making future
planning more effective.

Change from 1964 to 1965 Europe North
America Oceania Latin

America Africa Near
East Far East World

Number of countries
RETAIL FOOD PRICES

Decline 5 2 8
No change 4 4 10
.4- 1-4 percent 12 2 2 14 11 3 45
+ 5-10 percent 9 9 2 5 26
-F 11-20 percent 1 4
+ 21-50 percent 3 3 8
Over 50 percent

COST OF LIVING

Decline 2 4

No change 4 2 5 11

-F 1-4 percent 13 2 3 16 14 3 52
+ 5-10 percent 8 7 4 21

+ 11-20 percent 3 3

+ 21-50 percent 2 4

Over 50 percent 2 2



TABLE - IVIAIN FEATURES OF CURRENT DEVELOPMENT PLANS IN DEVELOPING COUNTRIES

In the field, so crucial for the effective implemen-
tation of plans, of the institutional and related
changes needed to remove disincentives and provide
incentives for farmers to increase their production
and sales, there is particularly little to report on this
occasion. Concerning land reform, for example,
most developing countries have already passed legis-
lation in earl:er years. During the period under
review, there have been some minor modifications
in this legislation, but except for a few countries
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there is very little information on the progress of
measures taken under such legislation. Marketing
and the provision of credit have been increasingly
active fields in a number of countries.

Fertilizers and other physical requisites for expand-
ing agricultural production and productivity have
also received increasing attention in some develop-
ing countries. In India, fresh concessions have been
given to foreign private capital in order to step up
domestic fertilizer production. In Latin America,

Duration Scope Currency Total
investment

Public
investment

Share of agriculture
in

Planned annual
increase

Total
investment

Public
investment GNP

Agricul-
tural

production

Million Percent

LATIN AMERICA

Argentina 1965-69 Comprehensive Pesos ' '1 339 200 427 000 17 2 5.9 4.2

Bolivia 1962-71 Bolivianos' 12 289 324 ... 11 7.0 6.3

Brazil 1966/67 Public sector Cruzeiros' ... ... 7 6.0 ...
Chile 1961-70 Comprehensive Escudo ' 10 149 5 074 9 6 5.5 5.0

Colombia 1961-70 Pesos. 70 000 .. . 12 12 5.6 4.0

Costa Rica 1965-68 Colones ... 1 297 ... ... 6.6 7.1

Ecuador 1964-73 Sucres 41 007 17 713 16 7 6.2 6.6

El Salvador 1965-69 Colones . 6.5 ...
Guatemala 1965-69 Public sector Quetzales ... 20 5.6 .

Guyana 1966/67 8 295

Honduras 1965-69 Comprehensive Lempiras ... 13 6.6 4.6
Nicaragua 1965-69 Córdobas ... ... 7.0 6.4

Panama 1963-70 " Balboas ... 310 .

Paraguay 1965/66 Public sector Guaranies 19 746 5 620 5.0 4.9

Peru 1966 Soles' 21 942 5 424 26 5.5

Surinam 1965-74 Comprehensive S. guilders ... ... ... 7.7

Trinidad and Tobago

Venezuela

1964-68

1963-66

Public sector
Comprehensive

E,

Bolivars

...
28 191

63

9 433

...
10

13

17 7.9

.
8.0

Uruguay 1965-74 Pesos' 56 144 18 057 14 ... 4.7 4.2

FAR EAST

China (Taiwan) 1965-68 N.T.S 88 944 35 472 14 7.0 4.1

India 1966/67 Annual. I Rs ... '20 810 "22 ...
Indonesia 1961-68 Public sector Rupiahs 240 000 ... 11 '1.4 ...
Korea, North 1961-67 Centrally

planned economy
Won ' ... 7 000 ... 15.2 13.2

Korea, Rep. of 1962-66 Comprehensive Hwan ' 3 214 500 1 118 646 17 7.1 5.2
Malaysia 1966-70 Mal 8 10 500 4 550 24 '5.0 5.5

Nepal 1965/66-1969/70 Public sector N Rs 2 500 1 740 25.9 3.6 2.9
Pakistan 1965/66-1969/70 Comprehensive P Rs 52 000 30 000 28.2 '6.5 5.0

Philippines 1962/63-1966/6 Pesos' 12 053 2 809 24.0 "6.0 3.0

Thailand 1961 /62-1966/67 Public sector Bahts ... 31 977 14.0 '6.0 3.0
Viet-Nam, Rep. of 1962-66 Comprehensive V. Piastres 42 000 17.0 5.0 3.7

NEAR EAST

Afghanistan 1962/63-1966/67 Public sector Afghanis '031 350 24 7 ...
Iran "1962/63...1967/68 Comprehensive Rials ... 200 000 ... 23 6.2 4.1

Iraq 1965/66-1970/71 I Dinars 821 668 23 26 8 7.5
Jordan 1965-75 .1 Dinars 231 104 26 41 6.7 4.7
Lebanon 1965-69 Public sector L Leb. 1 080 1 080 16 16 ...



TABLE It-15. - MAIN FEATURES OE CURRENT DEVELOPMENT PLANS IN DEVELOPING COUNTRIES (conchided)

NOTE. Where possible, data refer to net investment. In many cases, however, no dist-nction is made in the plan, and data nay refer
to gross investment or may include some elements of recurrent expenditure. The agricultural sector includes animal production, fisheries,
forestry, irrigation, land reclamation, community development and agricultural extension, etc.

Of 1960. - 'Gross fixed investment. - Of 1958. - ' Of 1966. - Of 1963. - ° Within the framework of the fourth five-year plan
which is now being revised. - ' Total public outlay. - 8 Per canut. - ° At constant prices. - Includes some minor private investment. -
" 51/2 years. Sept. 1962 - March 1968. -t" Interim plan. - " Gross domestic product. - Food production only. - " Excluding Eth. $139
million investment in kind. - " Including MG. Fr 14,000 million investtnent in kind. - Excluding 1,726 million Dirhams of public
expenditure oil a program of special projects. - " Transitional development plan. - Marketed production only. - '0 Gross investment.

the Inter-American Committee of the Alliance for
Progress has begun a program to promote the pro-
duction and consumption of fertilizers. The possi-
bility is being investigated by FAO of establishing a
Food Production Resources Program to make avail-
able supplies of fertilizers and other needed inputs,
which at present constitute a severe drain on the
foreign exchange resources of many developing
countries.

The same problem of lagging agricultural pro-
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duction that plagues so many developing countries
is still faced by the U.S.S.R. This is made clearly
apparent by the extent to which agricultural produc-
tion fell behind planned targets in the seven-year
plan just completed. The new five-year plan, which
appears a good deal more realistic than its prede-
cessors, sets targets for agricultural production
that are actually below those in the previous plan.
Both in the U.S.S.R. and in the eastern lEuropean
countries, the emphasis on incentives to expand

Duration Scope Currency Total
investment

Public
investment

Share of agriculture
in

Planned annual
increase

Total Public Agricul-

investment investment GNP tural
production

Ml/ion . Percent
NEAR EAST (concluded)

Libya 1963/64-1967/68 Public sector f L 169 20 ... ...
Somalia 1963-67 Som. Sh. ... 1 400 ... 24 ... ...
Sudan 1961/62-1970/71 Comprehensive f, Sd. 565 337 21 27 4.3 4
Turkey 1963-67 T. Liras 59 647 35 700 18 ... 7 4.1

AFRICA

Basutoland 1963-66 Public sector ... 5.76
Zentral African Republic "1965/66 Comprehensive CFA Fr 30 000 27 800 ... ...
:ongo (Brazzaville) "1964-68 50 347 30 347 6 .. "7.3 4.3
Dahomey 1966-70 " 35 400 ... 34 4 ...
Ethiopia 1962/63-1966/67 " Eth. s "'535 ... 21 3.8
Gambia 1964-70 Public sector £ ... 4.4 ... 21 ...
Kenya 1964-70 Comprehensive E 317 102 4 14 5.4 6.8
Madagascar 1964-68 MG Fr "165 000 69 000 12 31 5.5 5.9
Malawi 1965-69 Public sector J ... 44.6 11

Aauritania 1963-66 Comprehensive CFA Fr 27 761 13 573 8 17 9.2 2

Morocco 1965-67 Dirhams "3 483 2 933 ... 29 3.5 .
Niger 1965-68 " CFA Fr 43 242 33 442 31 . 4.7 3.3
Nigeria 1962-68 " E 1 066 677 ... 14 "4
Portuguese Overseas Provinces ' 1965-67 Public sector Escudos ... 14 400 .

Angola ... 7 210 ... 14

Mozambique ' 5 400 20

Guinea " ... 180 .
Sao Tomé and Principe " " " ... 180

Senegal 1965/66-1968/69 Comprehensive CFA Fr 119 000 84 000 20 42 6.1 5.4

Tanzania: Tanganyika 1964/65-1968/6 E 246 130 15 28 6.7 "7.5
Zanzibar 1964-67 Public sector E . 23 8 ..

Togo 1966-70 Comprehensive CFA Fr 28 592 20 052 23 26 5.6 3.6

Tunisia 1965-68 Dinar' 20380 149 31 45 "6.5 2.8

Uganda 1966-71 E ... 106 23 7.2 5.1

OCEANIA

Fiji 1964-68 Public sector 15.1



production continues to be increased, and a number
of price increases and related measures have
been announced.

In western Europe, on the other hand, the trend
away from price measures has continued. As for
some years past, more and more attention is being
paid to measures to increase efficiency, in particular
through improvements in the farm structure. Agri-
cultural policies in this region also increasingly
embody social as well as economic objectives, but
there is a tendency to try to separate them more
clearly.

Following a period of stalemate, progress has been
resumed in the elaboration and implementation of
the common agricultural policy of EEC. Free trade
arrangements between Ireland and the United King-
dom and between Australia and New Zealand have
gone into operation. In the developing regions,
further progress has been made with most of the
proposed and existing schemes for regional economic
co-ordination and co-operation.

In the United States, the Food and Agricultural
Act of 1965 extends further the more flexible approach
to farm support begun earlier with the feed-grain
program. In addition, there have been two major
developments concerning the role of the United
States in helping to meet the food deficits of the
developing countries. Public Law 480, which since
its passage in 1954 has been the major instruinent of
food aid to the developing countries, is due to expire
at the end of 1966. The Food for Freedom Act,
which hEts been proposed to replace it, introduces
a radically new approach to food aid, under which
such aid would no Longer be dependent on existing
surpluses and would also be conditional on efforts
by the recipient countries to improve their own
agriculture. Related to this proposed program are
measures to increase the United States grain acreage
in 1966/67 and 1967/68 for the first time in many
years.

These developments are discussed in more detail
below, region by region. Brief accounts are also
given of recent changes in fishery and forest policies.

North America

UNITED STATES

There have been three major agricultural policy
developments in the United States in the year under
review: the enactment of new basic legislation in
the Food and Agricultural Act of 1965, the decision
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to bring back into production some of the ac, eage
that has been out of production for some years,
and the proposed Food for Freedom Act.

These measures are closely related. The increased
authority given (in the Food and Agricultura' Act
of 1965 and in earlier legislation) to the Secretary
of Agriculture in determining levels of support and
acreage limitations has provided greater flexibility
in adapting programs to current needs. Thus it
was possible to take steps to encourage an increase
in the 1966/67 wheat, rice and soybean production
specifically to meet food aid commitments. For
wheat the diversion payments for reducing acreages
below allotments were withdrawn for the 1966 spring
crop, for rice the acreage allotment was raised by
10 percent for 1956, and producers have been en-
couraged to shift part of their feed-grain acreage to
soybeans. For the 1967/68 wheat crop an increase
of 15 percent has been authorized in the acreage
allotment, bringing it to the average level of 1955-,61.

Concerning the mechanism of food aid, the pro-
posed Food for Freedom Act, which is under con-
sideration by the United States Congress at the time
of writing, would replace the Food for Peace Pro-
gram (Public Law 480), which is due to expire at
the end of 1966. If adopted it would continue the
main principles of P.L. 480, but would eliminate
the requirement for a commodity to be in " surplus
before it can be supplied as food aid. Such aid
would henceforth be tied to self-help measures in
the recipient countries designed to provide a long-
term solution to their chronic food shortages. A
gradual shift is also proposed from sales in foreign
currencies to dollar sales on liberal payment terms.

The Food and Agricultural Act of 1965 amends
and extends until the 1969/70 crops the feed-grain
and wheat programs and provides a similar program
for cotton. It continues the trend to bring price
support loan levels into better alignment with world
market prices and extends the use of direct payments
to producers to maintain farm income. Program
benefits are dependent on participation in the program
to adjust production to available outlets.

The cotton program, which is for the period 1966-69,
aims at keeping cotton and cotton products compet-
itive with man-made fibers and foreign production.
The price support loan level is to be not more than
90 percent of the estimated average world market
price. To maintain incomes, price support payments
at not less than 9 cents per pound ($0.198 per kilo-
gram) are provided for producers who plant within
their domestic acreage allotments, which will be not



less than 65 percent of the farm allotments. The
combined loan and price support payment must be
within the range of 65 to 90 percent of parity. Except
for small farms, producers must divert at least 12.5
percent of the farm allotment to be eligible for price
support and loan payments, which are set by law
at 21 cents and 9.42 cents per pound ($0.463 and $0.208
per kilogram) for 1966.

The 1966 voluntary wheat program is similar to
that of 1965 and the loan rate unchanged at $1.25
per bushel ($4.59 per 100 kilograms) but it differs
in that wheat for domestic food use is supported at
100 percent of parity, and domestic marketing cer-
tificates issued to producers are valued at the differ-
ence between the national average loan rate and the
parity price of $2.57 per bushel ($9.44 per 100

kilograins) as of the beginning of the marketing
year. The cost of domestic certificates to processors
remains unchanged at 75 cents per bushel ($2.75
per 100 kilograms). Export certificates will not
be issued to farmers for the 1966 crop, but exporters
are required to purchase export certificates when-
ever world prices are above the United States
market price, and a subsidy is paid whenever
world prices are below it.

The voluntary feed-grain program was amended
to provide a.dded flexibility and extended through
the 1969 crop. Price support payments can be
varied and made on only part of the acreage planted
for harvest, thereby ensuring that producers benefit
from the program according to their degree of par-
ticipation. Farmers can be allowed, as in 1966, to
grow soybeans on permitted feed-grain acreage and
still earn feed-grain price support payments.

A long-term cropland adjustment program is estab-
lished which supplements the annual commodity
programs. It provides for the diversion of land
from surplus crops to protective conservation uses, and
offers farmers contracts for 5 to 10 years with lower
rates of payment than those in the annual commodity
programs. Up to 40 million acres (16.2 million
hectares) are allowed under such contracts by 1970.

Other provisions of the 1965 act include the con-
tinuation of the rice program and the extension of the
National Wool Act with a new formula for determin-
ing the support price. It also authorizes a fluid milk
base plan which, if approved by producers of a Federal
milk marketing order area, would enable dairymen
in that area to reduce or erminate that part of their
production moving into lower priced uses while

keeping their share of the market for the higher
priced milk for fluid use.
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CANADA

Recent agricultural policy in Canada has as its
objectives increased income for farmers, removal of
major fluctuations in income, and agricultural adjust-
ment in low incorne arcas. Measures include the
provision of improved credit facilities, expansion of a
crop insurance program, and attention to problems
of obtaining farm labor. Appropriate adjustments
are being fostered to obtain better land use and to
provide increased employment opportunities for
people in low income rural areas.

Under the commodity stabilization program some
adjustments were made in 1965 in guaranteed prices.
An interim dairy program was introduced which
slightly raised the level of support. During the period
May 1965-March 1966, fixed payments on milk for
cheese and casein were discontinued and a system
of deficiency payments introduced for manufacturing
milk used domestically; any expenses incurred by the
Government on exporting dairy products would be
deducted from the deficiency payment. To support
incomes of dairymen, the Government authorized
supplementary payments for manufacturing milk and
for farm-separated cream on the volume marketed
by individual producers in 1964/65. In May 1966,
the level of dairy support was again raised, to be
implemented by direct monthly oi quarterly pay-
ments to producers by the Federal Government. In
addition to the program for dairy products, the level
of support for certain other commodities was reduced
slightly or remained imchanged, and support for cer-
tain nonstatutory commodities was eliminated.

Western Europe

All western European countries continue to com-
bine long-term development measures with short-
term assistance, their policies covering a wide range
of economic and social measures, with the general
aim of ensuring for the agricultural population a
level of living comparable with that of other popu-
lation groups. While no radical policy changes
were introduced during the period under review,
there was a noticeable trend toward increased em-
phasis on measures for improving economic efficiency.

PRICE AND MARKETING POL CIES

There were, therefore, few basic changes in price
policies. In Greece and Yugoslavia, the number of
products with protected prices was gradually widened.



Denmark changed the support system for milk and
for bread grains; from 1966/67 bread grains will no
longer be protected by guaranteed prices, but by
minimum import prices (as is already the case for
feed grains). The United Kingdom adjusted some
details of its price policy in line with the general
objective of a selective increase in production; for
wheat, barley and pigs the last two price reviews
have put greater emphasis on increasing the standard
quantity or adjusting the flexible guarantee scale than
on raising the guaranteed price. Finland has con-
tinued price reviews and policy measures along
the established lines, although the Agricultural Price
Law expired in autumn 1965 and no agreement has
yet been reached on a new law.

In Sweden, the existing system of price support
came under discussion in March 1966, when the first
and still limited information on the report of the
Royal Agricultural Committee (set up in 1960)
became available. The report includes proposals
that for three years agricultural prices should not
be allowed to rise as fast as other prices, that the
basis for price decisions should not include income
comparisons, and that the present system of support-
ing milk prices should be abolished gradually.

Increasing emphasis is being placed in all coun-
tries on the quality of production and on the market-
ing and processing of agricultural products. Quality
improvement is specifically stressed in many plans
for developing agriculture. In some countries the
legislative basis for such measures is still missing,
and its introduction is under consideration in Austria.

The growing emphasis on marketing is apparent
from a new French law to organize and rationalize
the meat markets and abattoirs. In the United
Kingdom, a Home-Grown Cereals Authority was
set up in 1965 to encourage efficient marketing; a
new contract scheme for egg marketing was intro-
duced in 1966; and the establishment of a Meat
and Livestock Commission has been proposed
Other countries have also talcen measures in this
field, and in many countries producer co-operation is
being promoted not only for production, but also
for storage, processing and marketing.

STRUCTURAL POLICIES

To promote greater efficiency in agrie,ulture and to
reach the desired levels of income for the agricultural
population, most countries con sider a far-reaching
and long-term process of adjustment and reorgani-
zation to be necessary, in particular in respect of the
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improvement of farm structures, farm organization
and farm management.

The increasing emphasis on structural policies is
evidenced by a number of specific steps taken dur-
ing 1965. Norway, in introducing guidelines for
future agricultural policies, has put greater stress on
the enlargement of holdings and on structural ra-
tionalization. In Sweden, the proposals of the Royal
Agricultural Committee, referred to above, advocate
a relaxation of price supports and a further shift
to structural improvements and measures of ration-
alization. In the Netherlands, the initial experi-
mental period of measures to improve the structure
of agriculture (through the Fund for Agricultural
Development and Improvement) has been concluded,
and in the light of the experience gained the scope
of these arrangements has been extended. Legislation
was passed in the Federal Republic of Germany in
1965 to provide funds for promoting the structural
changes needed in agriculture to adjust to the con-
ditions of an integrated common market.

In France, the Fifth Economic and Social Plan
continues the main agricultural goals of its prede-
cessors, namely the modernization of agricultural
structures and the improvement of agricultural in-
comes per holding. The new Italian Green Plan
puts special emphasis on the improvement of farm
structures, the development of co-operatives, the
organization of markets, the improvement of market-
ing and processing, mechanization and irrigation,
and the development of livestock production.

Problems of land tenure and farm size have contin-
ued to receive attention. In Denmark, a change in
legislation is envisaged to lessen the restrictions on
amalgamation. In Finland, a new tenancy bill has
been put forward. In Italy, a law of May 1965 pro.
motes land consolidation and direct peasant ownership
of farms of a sufficient size.

In the United Kingdom, where small farmer
schemes are already in operation, efforts to improve
the size structure of holdings were intensified in 1965.
The emphasis is on those small farms which are
capable of being improvai to the extent that the
farmer could earn a satisfactory living. The Govern-
ment has proposed that grants be provided for amal-
gamation and the state given the opportunity to
purchase land directly until such time as it can be
resold for amalgamation. Where enlargement is

not possible and co-operation would not be helpful,
small farmers are encouraged to retire or resettle
in nonagricultural employment.

The new Swedish pi oposals published in 1966 also



suggest that the present support for smallholders
should be abandoned and replaced by support for
professional retraining.

Another problem connected with the size of oper-
ation, namely that of industrialized or factory-
type large-scale production of pigs, broilers and eggs,
has been under discussion for some time. In some
countries, proposals have been made by farmers'
organizations to limit this kind of production by
making it subject to licensing or by fixing a size,
limit (for example, in Norway, where a draft proposal
was handed to the Ministry at the end of 1965). In
the Federal Republic of Germany, this question has
gone beyond the informal discussion stage and a draft
bill is under consideration. It has also been pro-
posed to regulate this problem uniformly for the
whole European Economic Community. The pro-
posed size limits (2,000 laying hens in Norway and
10,000 in the Federal Republic of Germany) stili
leave considerable leeway in comparison with the
actual average size in the countries concerned, but
would nevertheless affect some establishments imme-
diately and limit the expansion plans of others.

In their efforts to improve the basic conditions
and the structure of their agricultural holdings, most
countries have found it useful to establish integrated
schemes of rural and regional development. Thus,
in the Netherlands, land reallocation schemes pay
more attention to the modernization of the whole
rural community and take account of the national
and regional planning objectives and of possiblc
future developments in the region. In Ireland,
establishment of pilot development areas in th-.,

western part of the country is one of the measures
to help small farmers; the aim is to demonstrate to
units of 200 to 400 farmers what could be achieved
in such areas with existing aids and incentives, and
with the special guidance and assistance of the ad-
visory service. In Italy, a law of July 1965 provides
for the organization of special development bodies
(enti di svituppo) for certain regions with rather wide
tasks. In the United Kingdom, special measures for
hill and upland areas have been in existence for some
time. In 1965 it was proposed to put the hill cow
and hill sheep subsidies on a permanent basis, to
continue the winter keep arrangements, to draw up
a land improvement scheme which would provide
50 percent of the cost of land improvements such
as fencing and field drainage, and to set up
rural development boards for different areas to
co-ordinate development plans for all the aaivities
(inclucfng farming, forestry and tourism) in their
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respective arcas. In .Belgium, a bill for the establish-
ment of rural councils is under consideration, and in
Finland three bills concerning rural area development
were presented to parliament in November 1965.

A further aspect of the attempt to compensate for
the small size of farms and to improve the economic
efficiency of farming is the promotion of co-operation
between farmers. In recent years this policy has
been modified so as to go beyond co-operatives in
the narrow legal sense and also to go beyond the
production stage. Both these modifications are
exemplified by the French producer groupings, the
promotion of which has continued. Uniform regu-
lations for such groupings in all member countries
of EEC have been under discussion for some time.
In Italy, proposals have recently been made to fur-
ther promote the development of co-operation in
production, storage, processing and marketing. In
the United Kingdom, the new proposals of 1965
also include grants to co-operative organizations for
the production and marketing of agricultural products;
co-operative purchasing organizat'ons w Il not be
assisted as they are considered to be adequately
developed already.

Structural improvements require not only consid-
erable public funds, but also large investments by
the farmers themselves. The provision of agricul-
tural credit is therefore emphasized in all countries.
France improved the existing credit schemes in 1965.
In Switzerland, the funds available for investment
credits (under the law of 1962) were doubled in
1966. In the United Kingdom, the farm improve-
ment scheme, which has made an important contri-
bution to raising productivity, is to be extended
with some modifications; tax concessions for invest-
ments are to be replaced by outright grants; and in
October 1965 the Agricultural Credit Corporation
announced that it would guarantee loans by com-
mercial banks to farmers and co-operative organiza-
tions for buildings, machinery and livestock pur-
chases and for the provision of working capital,
subject to the drawing up of an approved develop-
ment program by the farmer or the co-operative
organization. In Denmark it has been proposed to
give financial assistance to new farms by introduc-
ing advantageous loans.

Attempts to relieve the financial problems of farm-
ers in case of natural catastrophes are also being
widened. In addition to the measures taken earlier
by France, Italy took steps to help farmers in 1965,
Greece has improved the insurance against frost
and hail damage (for which_ farmers no longer have



to pay contributions), in Belg*um, a bill to create
a permanent national fund for agricultural disasters
is under discussion, and in Norway the farmers
have demanded a permanent system to provide
indemnity payments in case of crop failure.

Agricultural policies in western Europe continue
to be a blend of economic and social measures,
though in recent years greater efforts have been made
to keep these two aspects separate; supplementing
economic policies by separate measures of a specif-
ically social character. The trend has continued
to offer farmers as independent entrepreneurs a
similar degree of social protection as is offered to
employees. Greece lists pension funds and health
insurance among the social measures for agriculture,
Austria introduced obligatory health insurance for
farmers in 1965, Switzerland improved the children's
allowances for hired labor and small farmers at the
end of 1965, in Norway a general pension scheme
will be introduced as from January 1967 (the financ-
ing of which is still under discussion), and in Fin-
land (where farmers and other entrepreneurs are so
far excluded from the pension acts) the subject is

now being studied.

REGIONAL ECONOMIC CO-OPERATION

For much of the period under review, develop-
ments in the European Economic Community hung
fire, following the breaking off on 1 July 1965 of the
discussions in the Council on agricultural financing.
Discussions were not resumed until the cnd of .Ian-
uary 1966, and it was not until the beginning of May
that the timetable for completing the common market
in agricultural and industrial goods was agreed.

It was decided that the single market for agri-
cultural and industrial products would come into
effect on 1 July 1968. This means that on that
date the free circulation of these products within
the community will begin, and the common external
tariff will come into effect on trade with third coun-
tries. In the mear time, therefore, the remaining items
of the common agricultural policy must be completed:
common price levels have to be set for milk, meat,
fats and oils, and sugar; market regulations have to
be adopted for sugar, vegetable fats and oils, fruit
and vegetables, tobacco, horticultural products, hops,
and fi.sh; and these regulations and single Community-
wide prices have to be brought into effect»

" The agreed timetable is as follows:
decision on common prices for milk-, meat, rats and oils and
sugar, end july 1966:
implementation of the common market and single price level
for olive oil, I November 1966;

As regards financing the agricultural policy, it
was decided that from July 1967 its full cost would
be borne by the Community instead of, as at present,
part by the Community and part directly by the mem-
ber states. At the same time, the member states
would be called upon to contribute 90 percent of
the receipts from levies on agricultural products,
which are expected 'o cover 45 percent of the estimated
requirements of the European Agricultural Guidance
and Guarantee Fund. The remainder would be
obtained through direct budgetary contributions
(Belgium 8.1 percent, France 32 percent, Federal
Republic of Germany 31.2 percent, Italy 20.3 percent,
Luxembourg 0.2 percent, Netherlands 8.2 percent.)
In addition, a ceiling of U.S.$285 million was set
on Community contributions to structural improve-
ments (hitherto ,one third of the fund's resour-
ces were to have been made available for such
purposes).

In mid-June, the Ef:c Council reached agreement
on a series of points relating to the Kennedy Round
of tariff negotiations. These include the offers
which they are prepared to make on access for im-
ports of pulp and paper, and an outline of a plan
for trade in cereals. The Council also hopes to com-
plete its pricing policies, and hence its negotiating
position, on other agricultural items such as meat
and dairy products by the end of July.

A treaty of association between EEC and Nigeria
has been signed, and discussions have continued con-
cerning the possible association of Austria.

European Free Trade Area (EFTA) industrial
tariffs between the member countries were reduced
by a further 10 percent on 31 December 1965, bring-
ing them to 20 percent of their 1960 level. Explor-
atory talks on improving trade relations between
Yugoslavia and EFTA have begun, and increasing
emphasis has been given to the a m of " bridge-
building " between EFTA and EEC.

The Anglo-Irish Free Trade Agreement came into
force on 1 July 1966. On that date the United
Kingdom removed import duties and quantitative
restrictions on virtually all Irish products, and Ireland
began a series of 10 percent yearly cuts to be com-
pleted in 1975. 13asically, the agreement is an ex-
change of agricultural for industrial advantages.

implementation of supplementary provisions for fruit and
vegetables and adoption or Quality standards for trade in these
products within the Community, 1 January 1967;
implementation of single prices for grains and oilseeds and
of the common market for sugar ancl fats ancl oils, 1 July
1967;
implementation of the single price for rice I September 1967:
implementation or single prices for milk and dairy products,and beef and veal, I April 1968;
implementation or the single price for sugar and of the
common market ror tobacco, 1 July 1968 at the latest.



For the first time there will be freedom of access for
live cattle, already a quarter of Irish exports to the
United Kingdom, and the waiting period for their
eligibility for guarantee payments will be reduced.
Imports of butter and bacon from Ireland will still
be restricted, although the butter quota is being
increased by almost 20 percent. Sugar and main
crop potatoes are excluded from the agreement.

Eastern Europe and the U.S.S.R.

Following the seven-year plan for 1959-65, a new
five-year plan for 1966-70 has been begun in the
U.S.S.R. At the same time, a ten-year program of
land development has been announced for the period
1966-75. In both the U.S.S.R. and the eastern
European countries there have been further changes
in the organization of agriculture, and additional
measures have been taken to increase price and other
incentives.

DEVELOPMENT PLANS

Although the targets of the seven-year plan which
ended in 1965 were realized for industry, the agri-
cultural targets were not met. In comparison with
die planned increase of 70 percent, agricultural
production in 1965 was only 14 percent greater than
in 1958. Not only do the targets appear to have
been too ambitious, but there has been a tendency
for the growth of production to slow down.

The targets of the new five-year plan, especially
those for livestock products, are considerably lower
not only than those formerly envisaged for 1970
in the twenty-year plan, but also than the targets for
1965 in the seven-year plan just ended (Table I1-16).
The target for grain production suggests that the
U.S.S.R. will continued to require grain imports
during the plan period.

Further indications of a more prudent approach
to planning are that far fewer targets are specified
than in earlier plans (they are limited to total agri-
cultural production and seven major products), and
that the targets no longer refer to single years but
to the increase to be obtained between two averages
(1961-65 and 1966-70). In contrast to the produc-
tion targets, those for the means of production are
stepped up sharply. Between 1966 and 1970, agri-
culture is to receive 1.8 million tractors, 1.1 million
trucks and 555,000 combine harvesters, and the
mechanical power per agricultural worker is to be
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TABLE -16. - AGRICULTURAL PRODUCTION AND TARGETS
IN THE U.S.S.R.

1961-64. Thousand million units.

doubled. Deliveries of fertilizers to agriculture are
to be doubled, and electricity consumption in the rural
areas is to be trebled. The state is to invest 41,000
million rubles in agriculture and the kolkhozes a
further 30,000 mill ion.

1n addition, a ten-year program of land develop-
ment was announced for the U.S.S.R. in May 1966.
By 1975 it is pianned to increase the irrigated area
from the present level of 10 million hectares to
between 17 and 18 million hectares, and to drain an
additional 15 to 16 million hectares.

In most of the eastern European countries also,
new five-year plans beginning in 1966 have been
announced. Here too, planning systems have gener-
ally been overhauled and plan targets are more
realistic than in the past. In Czechos/ovakia total
agricultural production is expected to rise by 15 per-
cent from 1965 to 1970, and marketable production
by 19 percent. Agricultural production in 1966-70
is planned to be 13 to 15 percent higher than that
of the previous five years in 1-lungary, 14 to 15 per-
cent in Poland, and 20 percent in Romania.

OTHER POLICY MEASURES

The reorganization of the agricultural sector has
continued in the U.S.S.R. The hasty amalgamation
of kolkhozes with sovkhozes and the development of
gigantic, unmanageable enterprises has been con-
demned. A commission has been established to draw
up a new model statute for the kolkhozes, in place

Thousand million rul les
Agricultural

production 52.3 55.3 82.4 124.5 174.3 65.4

Milli° ions
Grains 130.2 152.1 164-180 230 295-300 167
Potatoes 31.0 93.6 147 140 156 100
Vegetables 16.8 19.5 47 55

Sugar beet 59.0 81.2 76-84 86 98-108 80

Cotton 5.0 5.7 5.7-6.1 8 10-11 5.6-6.0
Fruit 6.1 6.9 13.2 28 51

Meat 9.3 10.2 16 25 30-32 11

Milk 64.7 72.4 100-105 135 170-180 78

Eggs' 78.7 30.1 37 68 110-116 34

Wool 0.4 0.4 0.5 0.8 1.0-1.1

Targets of 20-year Targets
Average
produc-

Maximum
produc-

Target
of 7-year

plan for of new
5-year

tion,
1961-65

tion,
1961-65

plan for
1965

1970 1980

plan,
(average
1966-70)



of the present one dating from 1935. The reconsti-
tution has been proposed of the regional and central
kolkhoz councils that existed before the war.

In the U.S.S.R. much attention has been paid to
the stimulation of higher levels of productivity, by
price incentive's and other means. There have been
further increases in prices, especially for livestock
products and sugar beet which, together with the
price increases in the spring of 1965, enabled the
kolkhozes to increase payments to members by 11 per-
cent in 1965. Various measures have been taken to
reduce the prices of equipment and requisites for
agriculture. A large part of the debt of the lcolkhoz-
es has been annulled, including their debts for the
purchase of machinery after the abolition of the
machinery and tractor stations in 1958. Credit
facilities are to be improved, including credit to
finance the payment of monthly wages, which are
now to be introduced in all kolkhozes; these are to
be based on a guaranteed tariff for different types
of work (supplemented at the end of the year by a
share of receipts.) A more liberal attitude has been
adopted toward the private plots of the kolkhoz
members and workers. Sales of fodder for private
livestock have been organized in certain areas, credit
has been given for the purchase of cows, and the
tax on livestock owned by the urban population has
been abandoned.

Prices were also increased in many cases in eastern
Europe. In Eastern Germany, the system of pre-
miums for the fulfillment of production plans was
extended to additional products. Attempts have
been made in the eastern European countries to
achieve more economic management of farms. In
Hungary, for example, it is planned to rnake the
management of co-operatives more independent.
Material incentives would be based more consistently
than before on the principle of independent economic
accounting. The more efficient enterprises would
be enabled to confer greater benefits on their workers.
In general it is aimed to increase the incentives and
responsibilities of the farm managers and specialists.
A partial reorganization of the agricultural administra-
tion was undertaken in some countries in order to
simplify the state management of agriculture and to
adjust it to the new planning practice.

Australia and New Zealand

After two years of negotiation Australia and New
Zealand signed a free trade agreement covering
60 percent of the trade between the two countries,

60

which came into effect on 1 January 1966, for an
initial period of ten years. Most of the items in-
cluded are those already traded on a duty-free basis;
in a number of cases where duties were very low they
were removed immediately upon signing the treaty;
if duties were more than 10 percent they are generally
to be removed over a period of eight years. While
the benefits to Australia are mainly in relation to
minerals, chemicals and manufactured goods, New
Zealand's gains are chiefly in primary products,
especially forest products. Each year talks are to
be held with a view to adding more items to the
free trade list.

The Australian Committee of Economic Enquiry
set up at the beginning of 1963 tabled its report
in parliament in September 1965. Its proposals
include the establishment of a permanent council to
advise the government on economic growth.

Australian wool growers have rejected a proposal
for the introduction of a reserve price plan for the
wool industry. A stabilization plan for the Austra-
lian tobacco industry, which had been in operation
for some time on an interim basis, was made law.
The plan provides for a minimum average price and
puts a ceiling oil tobacco production for a period
of at least four years. An Australian Tobacco
Board is being formed to administer the scheme.

The New Zealand Government is to establish a
Wheat Authority in order to stimulate wheat pro-
duction. The organization will in practice be the
sole buyer and supplier of both locally produced and
imported wheat.

The Australian Government has decided to set
up a development bank with an initial capital of
$A2 million in Papua-New Guinea to help stimulate
development in the private sector and to promote
the more rapid growth of indigenous business enter-
prises.

Latin America

DEVELOPMENT PLANS

Almost all Latin American countries are now
implementing development plans. Argentina, Costa
Rica, Ecuador, Honduras, Nicaragua, and Uruguay
began new plans during the period under review.
Chile and Colombia have completed the first part
of their ten-year development plans, which have now
boen evaluated and revised. New plans are in
preparation in Barbados and Venezuela. in July
1965, Paraguay approved a short-term plan for



1965-66, with projections to 1970. Bolivia's ten-year
plan for 1962-71 has been replaced by a series of
short-term plans.

Argentina's plan for 1965-69 allocates approxi-
mately 17 percent of total investment for agriculture,
livestock and fisheries. The principal agriCultural
targets are to double the area under artificial pasture
and to raise yields per hectare. Herds are to be
built up and the use of fertilizers increased.

Costa Rica's four-year plan for 1965-68 calls for
an annual increase of 7.1 percent in the agricultural
sector. This would be based on programs of land
distribution and the raising of productivity per
hectare through the development of education and
extension, and the distribution of agricultural ma-
chinery and improved seeds.

In Ecuador, the development plan for 1964-73

aims at an average annual increase of 5.8 percent
in the agricultural product. This assumes a growth
of 50 percent in yields as a result of more intensive
cultivation through irrigation, improved practices
and the use of better seeds and fertilizers. The
agricultural sector will receive 17 percent of total
investment, if the cost of settlement is included.

The Honduras five-year plan for 1965-69 includes
a rural development program which aims both to
expand the area under cultivation and to increase
yields. The annual rate of agricultural growth
expected is 4.6 percent, and total sectoral expenditure
is 64.6 million lempiras, of which about 25 percent
is for irrigation and the balance for agricultural
credit, grain storage facilities, livestock improvement,
the introduction of improved seeds and establish-
ment of experimental farms.

During Nicaragua's development plan for 1965-69,
crop production is expected to increase at an average
annual rate of 5.5 percent, livestock by 10.1 percent,
forestry 2.9 percent and fisheries 10.5 percent.

Uruguay's ten-year plan aims at an annual rate of
growth of 4.1 percent in agriculture during the

period 1965-74.

LAND TENURE

In Argentina, activities in connection with agrarian
reform have centered on land settlement. In 1965,
some land was distributed in the Province of Cor-
rientes and settlements were being considered in

other provinces. The Brazilian Agrarian Reform
Institute (IBRA) and the National Institute of Agri-
cultural Development (JuNDA) began operations in

1965. The Chilean Government has sent a new
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Agrarian Reform Bill to Congress. While this law
is being approved, the Government has taken several
measures toward its immediate implementation.

In 1965, the Government of Uruguay prepared
several bills with the aim of reforming the present
agrarian structure. The proposed legislation envis-
ages direct measures such as the expropriation and
redistribution of land, and indirect measures of a
fiscal nature. The National Agrarian Reform Insti-
tute of Venezuela (IAN) paid out 100.4 million boli-
vars in 1965 for land destined for the agrarian re-
form program.

OTHER DOMESTIC POLICIES

In Argentina, the need to step up beef exports
has led to tighter rationing of internal consumption
and the granting of tax concessions to beef export-
ers. At the same time, only steers weighing 410 to
480 kilograms may be sold and slaughtered for
export, and breeding cows and young steers are to
be retained. In the face of the continuing crisis
in the sugar industry, the Government is planning
a reduction of about 30 percent in the cane area,
which will be devoted to citrus fruit.

At the beginning of 1966 Brazil's National Mon-
etary Board approved a reduction in rates of inte-
rest for loans for agriculture. In major coffee areas
the eradication plan has been revised and strength-
ened. This diversification program aims at replacing
coffee by other crops, especially maize, rice, cotton
and beans, or by pastures.

In order to facilitate the achievement of the pro-
duction targets of the agricultural development plan,
Chile has introduced measures to provide price in-
centives to farmers, improve marketing facilities,
reduce costs of agricultural inputs, and increase
agricultural wages. In view of the meat shortage,
a regulation was introduced, under which meat can
be sold to the public only from Tuesday to Friday
of each week, and slaughtering is prohibited of
animals weighing less than 250 kilogram3 on the hoof.

Export regulations have been simplified in Co-
lombia, in order to stiinulate the diversification of
exports. This has been supplemented by financial
measures such as the authorization of additional
credit, and by tax incentives, such as a 40 percent
rebate on agricultural export duties. Bananas, cotton,
livestock and meat are among th.e export products
benefiting from these measures.

The Government of the Dominican Republic has
established the Dominican Sugar Institute to control



national sugar policy. The institute will have author-
ity to fix prices and determine internal sales quotas.

In Ecuador, the Ministry of Agriculture has allo-
cated 21 million sucres for the development of crops
including fruit, wheat, cocoa, tobacco, coconut
palm and other oilseeds, for the improvement of coffee
plantations and the development of artificial pastures
and forage crops. In December 1965, an agricultural
development law was put into effect under which
farmers will enjoy tax rebates and will be able to
import livestock, tools, machinery and other requi-
sites free of duty.

To ensure adequate supplies of wheat and maize
for domestic consumption, the Mexican Govern-
ment has introduced support prices. With the same
objective of ensuring donlestic food supplies, exports
of livestock and milk have been restricted.

In Uruguay minimum prices have been established
for exports of meat.

REGIONAL ECONOMIC CO-OPERATION

The fourth annual meeting of the Inter-American
Economic and Social Council (1A-Ecosoc), held in
Buenos Aires in March 1966, recommended a numbet
of agricultural measures, including the acceleration
of agrarian reform, the establishment of a regional
system of agricultural insurance, and the formulation,
by the Inter-American Committee of the Alliance for
Progress (ICAP) in co-operation with FAO and in
consultation with the international financing agencies
and private industry of a general program and spe-
cific projects for promoting the use of fertilizers on
a regional basis.

During 1965 the Inter-American Development
Bank (IDB) approved operations totaling U.S.$373.5
million, which represents an increase of 30 percent
over the average of $300 million in the previous four
years. OF the total funds allocated by the end of
1965, about 40 percent have either directly or indirectly
bzen for the b:mefit of agriculture.

In August 1965 IDB inaugurated the Institute for
Latin American Integration in Buenos Aires to study
the process of regional integration in its institutional,
economic, legal and technical aspects. Its specific
activities include research, provision of advisory
services, training of officials, and dissemination of
studies and research results.

The Central American Integration Scheme has
made further rapid progress. Within the framework
of the Central American Common Market, there
has been an increase in intra-area trade and signs
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of diversification of exports and import substitution.
The GDP of the five member countries has increased
by an average of 6 percent annually.

A protocol concerning marketing conditions for
maize and beans has been approved. Negotiations
have continued concerning guaranteed prices for
staple products such as maize, sorghum and beans.
It has been recommended that member countries
follow a common external commercial policy in order
to keep up the present volume of traditional exports
(mostly agricultural products) and develop new
export products.

In the Latin American Free Trade Association
(LAFTA), the first Common List of products which
will be duty-free in intra-LAFTA trade after 1973

includes four basic agricultural products: coffee,

cotton, cocoa and bananas.

Far East

DEVELOPMENT PLANS

New development plans have been launched in
China (Taiwan), India, Malaysia, Nepal and Pakistan,
while Ceylon and the Republic of Korea have begun
special programs for agricultural development. De-
velopment plans are also being prepared in Ceylon,
Indonesia, and Japan, where previous plans were
discontinued, and in the Republic of Korea, the
Philippines and Thailand, where current plans will
be completed in 1966/67.

China (Taiwan) finalized its fcurth four-year plan
for economic development (1965-68), under which an
annual total growth rate of 7 percent is envisaged.
Crop production is expected to grow at an annual
rate of 4.1 percent, forestry at 2.6, livestock produc-
tion at 6.4 and fisheries at 3.3 percent. Of the fixed
capital investment required by agriculture for the
plan period, 43 percent will be allotted to the develop-
ment of land and water resources, 27 percent to farm
clops, 12 to forestry, 12 to fisheries and 6 percent to
livestock.

In India's third planning period which ended in
early 1966, production of most agricultural com-
modities remained below target except for sugar.
Supply of inputs such as fertilizers, improved seeds
and irrigation facilities also failed to reach the goals
set. The growth of national income did not exceed
20 percent, as against the target of 34 percent. One
reason for this failure was bad weather which ad-
versely affected agriculture; another, hostilities which



neceszitated the reallocation of some development
funds for defense and also hampered foreign trade. In

the framework of the fourth five-year plan, which is
still in preparation, an annual plan for 1966/67 has
been adopted. Although it apparently allocates a
higher share of public expenditure to industry and min-
ing (25 ,percent) than to agriculture, including com-
munity development and irrigation (22 percent), this
plan gives highest priority to agriculture, because a
large part of industrial production, such as the supply
of fertilizers, pesticides and machinery, is geared to
agriculture. The production target for foodgrains
is 97 million tons (compared with the previous
maximum of 88 million tons achieved in 1964/65),
and the availability of fertilizers will be double that
of the previous year, both from imports and dome-
stic production.

After the second Malayan five-year plan had easily
exceeded its targets, the first plan of Malaysia was
launched for 1966-70. It gives major emphasis to
agriculture, rural and industrial development, health
and education. In view of the high rate of popula-
tion increase (3 percent), it is planned that GNP
should grow at an annual average rate of 4.8 percent,
agriculture by 4 percent, employment by 2.8 percent
and exports by 2.4 percent. High production targets
have been set for major crops, such as rice, rubber
and oil palm.

Nepal's third plan has the long-term objective of
doubling national income in 15 years through an
annual increase of 4.7 percent. During the present
plan period (1965-70), top priority is given to agri-
culture, with special emphasis on institutional re-
forms and the raising of food-grain production by
15 percent.

Pakistan's second plan successfully achieved a rise
of 28 percent in GNP as against a pkmned 24 per-
cent, and of food-grain output by 29 as against a
planned 21 percent. The approved version of the
third plan calls for an expansion of 37 percent in
national income, 61 percent in industry, and 27
percent in agriculture, with a 28 percent increase
in food-grain production. High priority is to be
given to heavy industry.

The primary objective of the proposals for agri-
cultural development (1966-70) adopted in Ceylon
is food import substitution through a large paddy
program and the encouragement of subsidiary food
crop, livestock, fruit and vegetable production. Pac-ldy
output is to rise by 40 percent both through increased
inputs and the expansion of cultivated and irrigated
area. Output of export crops (tea, rubber, coco-
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nuts) is to improve through fertilizer and replant
ing subsidy schemes. Institutional factors such as
credit, marketing and tenancy reforms receive special
attention.

The Republic of Korea published a seven-year
plan for increased food production, aiming at self-
sufficiency in food by 1971, mainly through an annual
6.7 percent increase in the output of grains. It is
reported that the plan is now being revised, but the
emphasis on food-grain production seems to have
been retained.

Japan abolished its medium-range economic pro-
gram (1964/65-1968/69) because in 1965 the unex-
pectedly sharp rise in consumer prices proved the
basic assumptions of the plan to be outdated. Basic
economic policies for the next three years have
been established, while a new long-range plan is
being formulated.

The return of China (Mainland) to five-year plan-
ning with the launching of a third plan in January
1966 seems to indicate that the present level of agri-
cultural production is considered sufficient to sup-
port further industrial growth. The second plan
was abandoned in 1960, and the commencement of
the third plan, due in early 1963, was postponed
until recovery from the economic setback in 1959
and the following years of poor crops was deemed
completed. Official sources are silent on the size
of the plan, the ways of financing it, the quantitative
targets to be fulfilled, or the expected economic growth
rate over the plan period. The New Year editorial
of the People's Daily announcing the plan instructs
party committees on all levels to place agriculture
first, with specific attention to grains and cotton.
Industry is to " turn out more and more products
suited to the needs of the countryside," that is,

mainly fertilizers and agricultural equipment.

PRICE, AND MARKETING POLICIES

In order to facilitate procurement and distribution,
especially of food grains, the People's Stores Cor-
poration in Burma was replaced in late 1965 by a
Trade Council, empowered to handle all internal
trade and supervise all foreign trade.

Ceylon's agricultural development proposals for
1966-70 include special recommendations for the
improvement (mainly through the encouragement
of co-operatives) of the marketing of products which
hitherto had not been covered by marketing reforms,
namely coconuts, fruit and vegetables, subsidiary
food crops and livestock products.



Apart from the stepping up of foodgrain imports,
stringent control measures were undertaken in India
to cope with the price rise and food shortages. These
measures included statutory rationing in all urban
areas, maximized procurement of food grains and
stricter licensing of food-grain dealers. Upon the
recommendation of the Agricultural Prices Com-
mission, established in early 1965, the minimum
(support) price policy for food grains, adopted in
1962, was continued in 1965/66 with slight increases
in the price for paddy and larger increases for wheat.
State governments have been requested to set up
purchasing centers at important assembly points
and the Food Corporation, established in early
1965 as a link between the central and state govern-
ment machinery for trading in foodstuffs, has
undertaken the purchase, storage and distribution of
food grains. Apart from purchases under the price
support program, procurement was also made, either
through levy or voluntary offers, at the maximum
control price (that is, the price specially notified
for such purchases). These control prices have been
considerably higher than the support prices.

In Japan the government-fixed producer price for
rice was raised by nearly 11 percent for 1965, and the
consumer price for rationed rice by nearly 9 percent
for 1966. Under a new law concerning sugar price
stabilization, fluctuations in sugar prices are to be
prevented by regulating the price of imported sugar
and supporting the prices of home produced sugar
and glucose.

In an effort to achieve a compromise between the
interests of agricultural producers and middlemen,
a Federal Agricultural Marketing Authority has been
set up in Malaysia. It will co-ordinate the activities
of all individuals and organizations concerned with
marketing, supervise and improve the marketing of
agricultural produce, and conduct the necessary
research for such improvements.

Compulsory procurement of rice and paddy (after
deduction of family requirements) was introduced in
East Pakistan for cultivators of over 5 acres in non-
border areas, and for all producers in the five-mile
wide border belt, where smuggling presents a special
problem. Procurement prices for the border area
were fixed at a slightly higher level than in the hin-
terland.

The Rice and Corn Law enacted in early 1966 in
the Philippines raises the floor and ceiling prices at
which these staple food products have for some
years been bought from producers and resold to
consumers by the Rice and Corn Administration
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(RcA). The support price for rice, however, is to
be red uced by 1 peso each year, until in 1973 it levels
off at 12.50 pesos, in order to discourage farmers
from depending too much on subsidies. A system
is also instituted under which farmers may deposit
paddy or corn (maize) in bonded warehouses against
receipts which may be cashed at designated banks.
Finally, the new law clarifies emergency conditions
under which private imports of rice and corn may be
permitted.

In Thailand, the Government decided to under-
take rice purchases for buffer stock purposes, in order
to control domestic price fluctuations.

OTHER DOMESTIC POLICIES

In Ceylon, crown land has been made available
under suitable lease conditions to the private (non-
peasant) sector for the cultivation of selected crops,
with a view to increasing local supplies and replac-
ing imports.

Special emphasis is now being placed on the step-
ping up of domestic fertilizer production in India,
and fresh concessions have been given to foreign
private capital in the fertilizer industry. The system
of advancing credit to farmers on the security of
their crops instead of their land, which is already
functioning successfully in three states, is now to
be introduced all over India.

REGIONAL ECONOMIC CO-OPERATION

The Asian Development Bank was formally estab-
lished in December 1965 with headquarters at Ma-
nila, Philippines. Nineteen countries from within
the region and twelve' from outside have ratified
the charter and pledged U.S.$642 million and $341
million respectively, toward the bank's au.thorized
capital of $1,000. The purpose of the bank is to
supplement private banks and the various national
governments in providing funds for economic devel-
opment projects in the region, especially small and
medium size projects. As the bank will concentrate
on providing " hard loans " at least in the first few
years, a proposal has been made to establish addi-
tional trust funds, to be administered by the banlc,
for agricultural development projects.

" Afghanistan, Australia, Cambodia, Ceylon, China (Taiwan),India, Iran, Japan, Republic of Korea, Laos, Malaysia, Nepal,
New Zealand, Pakistan, Philippines, Singapore, Thailand. Republicof Viet-Nam, Western Samoa (Afghanistan, Australia, Iran and
New Zealand are included in the region covered by the United
Nations Economic Commission for Asia and the Far East)" Austria, Belgium, Canada, Denmark, Finland, Federal Repub-lic of Germany, Italy, Netherlands, Norway, Sweden, United I(ing-dom, United States.



A ministerial conference held in 'Tokyo in April
1966 examined the possibility of establishing an
Economic Promotion and Development Center to
study concrete economic co-operation projects in
southeast Asia. It was proposed to hold a similar
conference on southeast Asia's agricultural develop-
m.ent problems at some future date.

Near East

DEVELOPMENT PLANS

Iraq completed its five-year plan and launched a
new plan for the period 1965/66-1969/70, aiming at
an annual increase of 8 percent in national income and
of 7 percent in the agricultural sector. Total planned
investment amounts to ID 821 million, of which
ID 643 million is to be invested in the public sector.
Among the main objectives are the diversification of
production and the lessening of the country's depend-
ence on oil revenue as a source of foreign exchange.
The plan aims also at greater economic integration
between Iraq and the Arab countries in general and
with the United Arab Republic in particular, while
it also takes into account the opportunities for trade
provided under the Arab Common Market. Priority
is given to agriculture, which will receive 23 percent
of total investment and 26 percent of public invest-
ment.

A new seven-year plan (1965-71) was adopted in
Jordan. The plan's main aims are the reduction of
the trade deficit and of the dependence upon budget
support. Total gross investment under the plan is
set at JD 231 million, of which the private sector
is expected to contribute more than half (JD 128
million). As it is expected that agricultural develop-
ment can do much to improve the country's balance
of trade by increasing exports and replacing imports,
this sector will receive 25 percent of total investment.

A five-year plan for public expenditure was adopted
in Lebanon for the period 1965-69. Total expendi-
ture under the development budget was initially
set at ELeb 1,080 million, of which ELeb 205 million
was to be devoted to agriculture and irrigation. At
the beginning of the current year, however, the
program had to be scaled down because of lack of
funds. Approval has now been given for a number
of projects at a total cost of ELeb 272 million to be
carried out during the plan period.

A new five-year plan for 1966-70 has been started
in Syria, but few particulars are available. In the
agricultural sector the main scheme is the Euphrates
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clam which is to be built with U.S.S.R. aid. Other
important works are the Khabour, Gliab and Acharne
projects, while much attention will be given to the
construction of grain storage facilities. Total invest-
ment in agriculture would amount to ES 507 million,
of which the private sector is expected to provide
ES 300 million. An annual increase of 6 percent is
envisaged in agricultural production. As a result
of improved yields, cotton production is expected to
increase by a third and wheat production by half.

After having completed its first five-year plan,
the United Arab Republic started on 1 July 1965
its second five-year plan, which places emphasis on
industrial development. While tbe magnitude of the
overall planned outlay is not yet finalized, recent
information indicates that LE 641 million is to be
devoted to agriculture, including irrigation, drainage
and fisheries. This amount is 70 percent higher than
under the previous plan, reflecting the inclusion in
the plan of a number of major projects of land rec-
lamation, irrigation and' drainage. It is expected
that agricultural production will grow at an annual
rate of 3.5 percent. Much of this growth will result
from horizontal expansion, for which LE 300 million
has be.en earmarked, while LE 57 million will be
allocated for vertical expansion. It is hoped that by
1970 an additional 400,000 permanent new jobs
will have been provided for agricultural workers,
which is about a quarter of all new employment
opportunities aimed at under the plan.

A midterm revision is being undertaken of the
Sudan ten-year development plan. The general
conclusion seems to be that agricultiu-al develop-
ment is progressing satisfactorily, while industrial
development is lagging somewhat.

New development plans are in preparation in a
number of other countries. A five-year plan for
Kuwait (1966-71) is in an advanced stage of prepa-
ration and is expected to go into operation by the
middle of the current year. The plan is reported
to aim at an 8 percent annual growth in the GDP
and to envisage total investment of KD 700 million
(KD 320 million by the private sector). While the
scope for agricultural development is very limited
in Kuwait, immediate possibilities appear to exist
for expanding fisheries and poultry production.
Total capital investment in the agricultural sector is
tentatively set at KD 11 million.

In Afghanistan, the third five-year plan is in prep-
aration. As it is probable that only part of th.e
targets of the second five-year plan can be achieved,
some of the projects of this plan are to be incorpo-



rated in the third plan. Special efforts are to be
made to increase production of wheat in order to
replace recently rising imports.

In Somalia, it has been decided to replace the
current five-year plan (1963-67). It is intended
to formulate an emergency plan with the main
objectives of self-sufficiency in basic foods, the
improvement of livestock production with a view to
expanding exports, and reducing the cost of banana
production so that the country can compete in
international markets.

Changes in planning organization have been re-
ported from Sudan and Saudi Arabia. In Sudan,
an independent Central Planning Board will be
established. In Saudi Arabia, the Supreme Planning
Board has been replaced by a Central Planning Or-
ganization whose president holds ministerial rank.

LAND TENURE

Land reform measures continue to receive atten-
tion. In Syria, the Ministry of Agrarian Reform
has been combined with the Ministry of Agriculture,
as there will be no need for these two sepal ate minis-
tries when the land distribution program is com-
pleted in the near future.

The Government of Iran has embarked on a scheme
to encourage former land owners to invest in in-
dustry. It hopes to achieve this by offering to
exchange shares in state factories for land reform
bonds received in payment for land taken over by
the state after land reform.

Iraq's Agricultural Reform Law of 1958 has re-
cently been amended to improve compensation
payment to landlords affected by the law. The
maximum compensation in cash for expropriated
land has been raised from ID 1,000 to ID 3,000.
The balance of the compensation to landlords is
paid in government bonds, which will now mature in
20 years instead of 40 years, while the interest rate
has been raised from 1 to 3 percent. It has also been
decided to change the function of government-owned
farms, which henceforth will concentrate on the
production of improved seeds.

The Sudanese Government has decided to increase
the tenant's share in the Gezira scheme from 44
to 50 percent.

PRICE AND MARKETING POLICIES

Agreement has been reached between Sudan and
the United Arab Republic on the co-ordination of
their cotton policies. It is expected that this will
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have a considerable effect on the marketing of long-
staple cotton, and will contribute to the stability
of prices.

It has been debided to set up a Cotton Market-
ing Board in Sudan. The board will not have a
monopoly of exports but will direct marketing opera-
tions. It will also check on the financial and tech-
nical capacity of cotton exporters.

In Lebanon, following last year's crisis in the
apple industry, the Government has reorganized the
Fruit Office and has given it wider powers to buy
apples and to make arrangements for their export.

Africa

DEVELOPMENT PLANS

During 1965/66, many new economic development
plans were put into operation in Africa. For several
countries the new plans were the second postinde-
pe,ndence plans and were generally much less ambi-
tious, with more modest targets, than the previous
ones. In the more recent plans there is generally
also an increased realization of the importance of
the agricultural sector. In a few countries evaluation
reports have been issued on the implementation of
earlier plans and on the progress of current develop-
ment plans.

Dahomey's new five-year plan for 1966-70 is based
principally on agricultural development, and 34 per-
cent of the total investment is allocated to this sector.
It calls for administrative reforms to facilitate regional
development in the agricultural sector. During the
plan period the aim is to increase the production
of palm oil by more than 30,000 tons, and livestock
production by 25 percent. Increased production
targets have also been set for cocoa, cotton, ground-
nuts, tobacco and coffee. By 1970, rice production
is expected to supply more than half of the country's
requirements, and other food production is envisaged
to keep up with population growth mainly by more
intensive rather than extensive agricultural practices.

In Malawi, a five-year plan for 1965-69 has been
announced. The expansion of agricultural produc-
tion to provide for the growing population and for
increased exports, and the improvement of commu-
nications to reduce transport costs and increase the
competitiveness of agricultural exports are among the
four main aims of the plan.

In Morocco, a new comprehensive three-year
development plan was launched early in 1965. In



comparison with the earlier unsuccessful plan (1960-
64), the current one is much less ambitious, with the
target for the annual growth of GNP at 3.5 percent
as compared with over 6 percent in the previous
plan: The plan lays special emphasis on agriculture,
tourism and technical training. The agricultural
program involves extensive land reclamation, soil
conservation, reafforestation and irrigation schemes
as well as a pest control campaign.

In Niger, a new comprehensive four-year develop-
ment plan for 1965-68 within a ten-year (1965-74)
perspective plan has been adopted. The new plan
follows the interim one for 1961-64, during which
agricultural production increased by 33 percent and
GNP by 14 percent. Some 31 percent of the total
investment is allocated to agricultural development,
and agricultural production is expected to increase
by 3.3 percent yearly during the plan period. The
development of water resources is allocated some
40 percent of total investment in the agricultural
sector, and it is planned to establish about 700 water
holes for human as well as animal use. Other aims
include diversification through the production of
sugar cane, tobacco, and cotton, and the improve-
ment of livestock production.

Following th.e completion of Senegal's first four-
year plan, the second four-year development plan
(1965/66-1968/69) has been put into operation. The
target for the average annual growth of GNP is set
at 6.1 percent, compared to 8 percent in the previous
plan. The plan gives the highest priority to agri-
cultural production, which it is planned to increase
by 5.4 percent annually during the plan period. In-
vestment in the agricultural sector is estimated at
some 20 percent of the total. By the end of the
plan period it is aimed to increase the production
of groundnuts by 43 percent and of rice by 25 per-
cent. The production of sugar cane and cotton is
to be encouraged in order to diversify the agricultural
economy.

In Togo, the first five-year development plan (1966-
70) has been launched, with the objective of achiev-
ing equilibrium in the budget and the balance of
payments. It aims at increasing GNP by 5.6 percent
annually and in the sectoral targets the highest priority
is given to infrastructure and agricultural development.
The growth rate for the agricultural sector is set at
3.6 percent annually. Special attention is to be
paid to research on improved and modern pro-
duction techniques for food crops, sugar cane, tobacco,
oil palm, coffee and cocoa, and extensive research
is to be undertaken on the natural resources of the
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country, including soil, hydrology, agronomy and
socio-economy:

In Tunisia, a comprehensive four-year develop-
ment plan (1965-68) has been started following
the completion of the three-year plan for 1962-64.
The current plan lays greater emphasis on the develop-
ment of industry, and aims to increase the GNP by
6.5 percent annually. Investment in the agricultural
sector is set at 31 percent of the total, and it is envis-
aged to raise agricultural production by 2.8 percent
annually during the plan period.

A two-year interim plan for 1965-66 has been
adopted in the Central African Republic to provide
time for the preparation of a four-year development
plan.

A three-year transitional plan (1965-67) has been
launched in the Overseas ProVinces of Portugal.

In South Africa, the Government has published a
revised economic development program for 1965-70.

According to recent reports, Sierra Leone's develop-
ment plan is being recast on the basis of the avail,
able investment resources, and a new five-year plan
for 1965/66-1969/70 is in preparation. It was also
reported that Ghana's seven-year development plan
has been abandoned following the change of gov-
ernment.

A number of reports are now available on the
progress of implementation of current plans. During
the first year of Kenya's six-year development plan
(1964-70) there was an increase of 7.4 percent in
GDP compared with the target of 5.4 percent. Ac-
cording to earlier reports, the economic growth
achieved in the first year had encouraged the Gov-
ernment to revise upward the targets for future
years from 5.4 to 6.2 percent. But in the second
year, because of the drought combined with lower
woad prices for Kenya's principal crops, the economic
growth rate is expected to have fallen considerably
short of the planned target.

According to the second progress report on Ni-
geria's six-year development plan (1962-68), the plan
has fared relatively well in spite of many problems.
The growth of the GDP has been maintained at just
over the planned 4 percent and many projects are
well under way. The second progress report, like
the first, envisages an upward revision in the planned
total public capital expenditure. Among th.e main
reasons for the increases are more accurate assessment
of the cost of projets, incorporation of new projects
into the plan, the carry-over of projects from the
previous development program (1955-62) which proved
to be larger than anticipated, and increased expen-



diture in the nonproductive sector of the economy.
Apart from the substantially increased cost of
the plan, other factors which may hamper its
full implementation include increasingly strained
financial resources, particularly foreign aid, and a
mors, rapid growth of population than assumed in
the plan. In the agricultural sector, Eastern Nigeria
made considerable progress, including the plantation
of 14,000 hectares of tree crops. In Western Nigeria,
only just over 2,800 hectares of cocoa were established
during the first two years, in comparison with the
target of 49,000 hectares over the six-year period, but
half of the planned new area of oil palm was
established. In Northern Nigeria, some 1,000 hec-
tares of wheat out of a planned total of 20,000 were
established.

In Uganda, the results over the first four years
indicated that the objectives of the five-year develop-
ment plan (1961/62-1965/66) would be surpassed.
The GDP is estimated to have increased in the first
four years by 22.5 percent, while the objective for
the whole plan period was 25 percent.

LAND TENURE

In Tunisia, the Government is to distribute 21,000
hectares out of the recently nationalized colons'
land among 900 families. The remainder is to be
farmed under state supervision and to employ 160
families who will own it after a period. In Zanzibar,
the Government has continued to expropriate plan-
tations belonging to private owners.

Kenya has obtained a loan of £18 million from
the United Kingdom to finance a four-year settle-
ment scheme directed toward the systematic pur-
chase, development and settlement of former
European-owned land by African farmers, beginning
in April 1966. The scheme is expected to transfer
annually about 40,000 hectares of European-owned
mixed farming land to African ownership.

In Ethiopia, a new Ministry of Land Reform has
been established to study and recommend measures
to improve the land tenure system in the country.

MARKETING AND PRICE POLICIES

A state-,owned marketing and export office (Of-
fice chérifien de commercialisation et d'exportation)
has been established with a monopoly control over
the export of Morocco's main products, including
citrus fruit, vegetables, fish products and handi-
crafts.
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In Kenya, a new state-owned company, the Kenya
National Trading Corporation, has been formed to
deal with export and import trade in international
markets.

The Government of Chad has established a national
marketing agency to stimulate agricultural production
by assessing fair and remunerative prices to growers
and to stabilize internal market conditions including
consumer prices. The newly formed agency has
b.:.,en given a monopoly over the marketing of ground-
nuts and gum arabic. In Gabon, two government
marketing agencies have been established: the Fonds
de régularisation des prix d'achat des produits agri-
cotes is to support and stabilize producer prices for
coffee, rice, groundnuts and palm oil, while the
Caisse de stabilisation des prix du cacao has been
established exclusively for cocoa. The Farmers'
Marketing Board, the semigovernment agency in
Malawi, has decided to buy all produce directly from
African farmers and villages throughout the coun-
try, instead of through co-operative societies as
hitherto. In Zambia, the Government has appointed
a price controller and has formalized price control
over certain basic essentials such as flour and maize
meal, while in Tanzania the Government has brought
the price of rice under statutory control.

OTHER DOMESTIC POLICIES

The Government of Ivory Coast has prohibited
the establishment of new coffee plantations and the
extension of the old ones.

In Algeria, a new Banque agricole nationale is to
be established to facilitate increased agricultural
production. In Morocco, the Caisse nationale de
erédit, with the assistance of the International Bank
for Reconstruction and Development (1BRD) is to
provide credit to farmers and co-operatives to make
use of up-to-date agricultural machinery to increase
their production. The National Development Agency
of Tanzania, with the assistance of the International
Development Association (IDA), has embarked on
a four-year lending program for the development
of small-scale agriculture through the 'medium of
co-operatives.

In Chad ami Office national du développement rural
has be,en established to co-;ordinate and expedite all
activities in the agricultural development of the
country. In order to diversify the agricultural econ-
omy of Ivory Coast, an eight-year oil palm plan-
tation project involving the plantation of 32,000



hectares of high-yielding oil palm has been
started with the aid Of the European Develop-
ment Fund.

REGIONAL ECONOMIC CO-OPERA.TION

The Organisation commune africaine et malgache
(ocAm) has taken steps for greater economic
co-operation in the marketing of agricultural produce.
A scheme has been reportedly worked out for a
common market in sugar among the OCAM countries.
Proposals have also been made for the com.bined
marketing of groundnuts, cotton, an.d other raw
materials.

The Union douanière et éconornique d'Afrique
centrale (uDEAc) was officially established on 1 Jan-
uary 1966, following the decision of the Heads of
State meeting of the former Equatorial African coun-
tries and Cameroon in December 1964. With its
headquarters at Bangui, Central. African Republic,
UD.EAC replaces the Union douanière équatoriale
(uDE). It retains the basic features of its prede-
cessor but in addition provides for the free movement
of labor, unification of all import taxation, of customs
nomenclature and of exemption from customs duties.

It has been agreed to establish an East and Central
African Economic Community. The proposals in-
clude co-operation in the economic developm.ent
of indiVidual member countries as well as the estab-
lishment of a common market with customs and
tariff concession.

A project for a free trade area between Liberia,
Ivory Coast, Guinea and Sierra Leone is under study.
According to reports, the Organization for West
African Economic Co-operation established by the
four countries in Freetown, Liberia, is currently
studying the various problems and possibilities for
closer co-operation.

The recently established interstate organizations
for the development of the Chad basin and the Sen-
egal and Meno rivers are making good progress.
The newly created Council of Ministers of Economic
Affairs and the Permanent Consultative Committee
are continuing their work for increased economic
and trade cooperation among the Maghreb coun-
tries.

On the other hand, difficulties have arisen in the
functioning of the East African Common Market
and Common Service arrangements. In June 1965,
Kenya, Tanzania, and Uganda decided to dissolve
the East African Currency Board and each of the
three member countries are to establish in 1966 sep-
arate currencies and central banks.
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Fisher y policies

INTERNATIONAL MEASURES

The Convention on Fishing and on the Conser-
vation of the Living Resources of the High Seas, the
last of the four conventions adopted by the First
Conference on the Law of the Sea at Geneva in
1958, entered into force in March 1966 upon ratifi-
cation by the required number of countries. The
convention seeks to promote the conservation of th.e
living resources of the high seas, the objective of con-
servation being defined in terms of the achievement
of " optimum sustainable yield . . . so as to secure
a maximum supply of food." A stock exploited by
a single country must be so proteCted. Where high
seas fishery resources are exploited by more than
one country, the countries must enter into con-
servation agreements if one of them so suggests.

The Convention recognizes the special interest of
coastal states in conservation agreements and gives
them the right to participate on an equal footing
in research and regulatory activities even if they
do not themselves exploit the fishery. It also in-
eludes procedures for the settlement of disputes in
connection with the implementation of agreed con-
servation. measures.

The rational management of high seas fishery
resources has for many years been the con.cern of a
number of commissions dealing with certain species
or regions. One of the major difficulties encount-
ered in the attainment of management objectives has
been the failure, in some instances, to obtain the
observance of recommended regulations by all coun-;
tries exploiting the fishery. Thus in 1965 the In-
ternational Whaling Commission (iwc) agreed on
appealing to certain countries to adhere to the Con-
vention for the Regulation of Whaling. In the
same year, an intergovernmental meeting on yellowfin
tuna regulation adopted a resolution requesting the
assistance of FAO in efforts to obtain the adherence
of countries fishing in the Eastern Pacific Ocean to
the Inter-American Tropical Tuna Convention. This
step was taken after the Inter-American Tropical
Tuna Commission liad failed to obtain the desired
results from a request to member countries to help
in persuading nonmember countries participating in
the fishery to co-operate in the implementation of
cOnservation measures. Since some of the coun-
tries partiCipating in the whaling and yellowfin
tuna fisheries in the areas where conservation measures
appear necessary are not to date among the signa-
tories of the Convention on Fishing and on the Con-



servation of the Living Resources of the High Seas,
the recent ratification of this convention is not likely
to have an immediate effect on the management of
these resources.

As a result of a recommendation of the 1964
European Conference on Fisheries, efforts have been
made to draw up a convention for the North Atlan-
tic on matters related to the policing of protected
fishing waters, regulating the conduct of vessels on
fishing grounds, the marketing of fishing gear, and the
settlement of disputes arising through damage to a
vessel's gear by a vessel of another country.

A Convention for the Conservation of Atlantic
Tunas was adopted at Rio de Janeiro, Brazil, in
May 1966 by a Conference of Plenipotentiaries con-
vened by FAO. The Convention, which will come
into force upon ratification or approval by seven
countries, provides for the establishment of a new
body to be known as the International Commission
for the Conservation of Atlantic Tunas. Mem-
bership in the commission will be open to any govern-,
ment which is a member of the United Nations or of
any specialized agency of the United Nations. The
commission will be responsible for the co-ordination
of research and for the development of recommenda-
tions to its member countries for appropiate measures
to conserve the tuna stocks.

Early in 1966, the U.S.S.R. and Japan renewed
the Northwest Pacific Fisheries Convention which
they had signed in 1956. The agreement covers
regulations on seasons, gear, and catch quotas for
the fisheries exploited by the two countries in these
waters: the salmon, herring and crab fisheries. Under
the new agreement, the high seas catch quota in the
salmon fishery, economically the most important,
has been considerably reduced.

A Baltic Sea Salmon Conservation Agreement
between Denmark, Sweden and the Federal Republic
of Germany came into effect on 1 March 1966. The
agreement provides for minimum mesh sizes in the
gill net fishery and minimum width between the point
and shaft of hooks in the long line fishery as well
as for a minimum size of specimen to be taken.

Recent action taken by the Joint Commission for
Black Sea Fisheries includes prohibition of the
catching of one species of sturgeon, provisions that
other sturgeons are not to be taken with unbaited
hooks, and annual overall as well as national quotas
for turbot.

Intergovernmental negotiations on whaling under
the aegis of iwc came up with only partial solutions
to the critical resource problems faced by the Ant-
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arctic and North Pacific industries. A five-nation
conference held in September 1965 in Tokyo (not
called under iwc au5pices) failed to produce agree-,
ment on renewal beyond 1966 or modification of
the national allocations of the international Ant:
arctic pelagic whale catch quota set by iwc.
An agreement, which it had unsuccessfully tried to
obtain in 1964, was reached by iwc itself not only
on the overall quota for the forthcon-ting season,
but also on the future reduction of this quota aiming
at the eventual recovery of the excessively depleted
stock and of larger sustained yields. For the first
time the agreement prohibited the capture of blue
whales. An important element in the effective
international control of whaling is the implementa-
tion of an international observer scheme, agreed
some years ago by iwc. Arrangements along these
lines were scheduled to expire in 1966, and the five-
nation conference in Tokyo failed to obtain agree-
ment on their renewal.

The experience of the various commissions reveals
some common problems: concern with the evaluation
of the economic effects of proposed and existing
regulations (and perhaps, eventually, the elaboration
of economic criteria for the management of inter-
nationally exploited resources); the examination of
principles and procedures for the international obser-;
vation and enforcement of regulations on the high
seas; and the growing need to devise appropriate
measures for the limitation of fishing power and
effort (as well as measures relating to mesh regula-
tion, size limits, and closed areas) in order to ensure
high sustained yields.

The trend toward the extension of national fishery
limits, and of zones in which coastal states claim
the right to enforce conservation measures, continued
during 1965. Fishing rights were claimed, in most
instances, for a 12-mile distance. Pakistan declared
its intention to enforce a 100-mile wide zone for con-,
servation purposes without reserving, however, exclu-
sive fishing rights for its nationals in this zone. In
some instances, proposed legislative changes in re-
gard to fishing limits were concerned with the estab-
lishment of base lines for the measurement of fishing
zon.es rather than the width of these zones as such.

NATIONAL MEASURES

Many of the new development plans that went
into operation during the period under review call
for a rapid expansion of fisheries. The U.S.S.R.'s
new five-year plan set a fishery production target



of 8.5 million tons for 1970, an increase of over
50 percent above 1965 catches. Poland wants to
double production by 1970, and by 1980 expects a
production of 900,000 tons. Yugoslavia has drawn
up a fishery development plan envisaging expenditures
of U.S.$38.5 million in the next decade; in order
to increase productivity and concentrate investment
funds, the merger is planned of a number of smaller
enterprises into large state-owned fishing corpora-
tions.

India plans to increase its production by 1971,
the end of the fourth plan, by 500,000 tons (in 1964,
its catches exceeded 1.3 million tons). Countries
with a comparatively modest fisheries output have
also made ambitious plans for development. Kenya,
for instance, whose fish production in 1964 was only
slightly more than 20,000 tons, hopes to triple pro-
duction under a five-year plan which terminates in
1970.

Some plans, such as those of Pakistan and the Re-
public of Korea, have set high export targets. Pak-
istan wants to more than double its exports by the
end of its third five-year plan (in 1964, it exported
nearly U.S.$21 million worth of fishery products).
Korean fishery development is expected to receive
a considerable stimulus as the result of an agree-
ment concluded with Japan in 1965 under which as
much as $190 million may be made available to the
country in the form of reparations payments and
credits. A substantial share of the Korean produc-
tion increase is to be exported to Japan.

Japanese private fishery industries and China
(Mainland) agreed in December 1965 to extend for
two years their Private Fishery Agreement covering
fishery operations in the East China Sea and the
Yellow Sea.

Government aid was made available to fisheries
not only for development purposes, but also to ra-
tionalize operations and to solve difficulties which
had arisen in established industries. In Peru and
Chile, raw material supply difficulties exacerbated or
created cost and financial problems for many enter-
prises of the fish reduction industry. The govern-
ments of the two countries tried to provide relief
through fiscal measures and, at the same time, pro-
mote the orderly transfer of excess capacity to other
employment.

Forest policies

Recent developments in the laws, administrative
machinery and incentive systems that control forest
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land use have continued to reflect the expansion and
growing diversification of the goods and services
derived from the forests, as well as th.e increasing
complexity of the relations between forestry, agri-
culture and industry. In the developed countries,
there is an increasing need to expand the manifold
protective and social benefits provided by the forest
in connection with urbanization, communications
and leisure space, while maintaining the role of the
forest in yielding a timber crop. In the developing
countries, the critical question today is the adjust-
ment of the forest land sector to economic develop-
ment needs, notably through the reservation and
management of productive forests and the establish-
ment of industrial forest plantations, while promot-
ing the closer integration of the forest with land
reform and settlement programs, not just as a reserve
of arable land and a generator of favorable climatic
and soil conditions for efficient agriculture, but as a
dynamic factor that can help to raise rural incomes,
offer more diversified employment and contribute to
industrialization. An outstanding feature of the
present situation is the growing influence on national
forest policies of the increased knowledge of the
nature and location of the world's forest resources
and of where, when and in what amounts timber
and wood products are or will be required.

In Europe (excluding the U.S.S.R.) the latest
statistics show that wood consumption is growing
faster than output, thus confirming the continued
need for timber imports, which rose from 21 million
cubic meters in 1960 to 36 million cubic meters in
1964. Another continuing trend reported from nu-
merous countries, including the Federal Republic of
Germany, Greece, Norway, Spain, Sweden and
Yugoslavia, is the abandonment of marginal agri
cultural lands, many of which could be restored to
productive use by forestry. At the same time, the
many-faceted protective, recreational and touristic
roles of the forest are coming increasingly to the fore.
In the U.S.S.R., for example, the possible felling of
forests around Lake Baikal has aroused concern
regarding the undesirable effects that this might
have on the protective role of these forests in the
central Siberian region. The general trend toward
urbanization is reflected in the shortage and high cost
of labor for forest operations. The expanding wood
requirements are leading to the shortening of rotations,
the conversion of coppice to high forest, the resto-
ration of unproductive forests and the establishment
of forest plantations. All these factors, plus the
growing emphasis on economic planning, have led to



the reconsideration of forest policies and management
practices in most European countries. The solutions,
still under discussion, are likely to require the co-
ordination of national policies, as for example in the
co-ordinated forest policy being studied in EEC.

Efforts have continued in many European coun-
tries to overcome the restraints imposed by structural
obstacles to the development of the private forest
sector and to maximize forestry's contribution to
the economy of small farms. Recent forest laws in
Norway, Portugal and Switzerland are examples of
this trend; the new Italian Green Plan places con-
siderable emphasis on promoting private forestry
through loans, tax exemptions and the encourage-,
ment of multipurpose co-operatives. The new prob-
lems and policy issues created by economic develom
ment and urbanization have also affected the structure
of the forest administration in some countries. France
for example, has established the Office national
des foré'ts, which places particular emphasis on the
development and utilization for production of forests
in the public domain. In Yugoslavia, the Basic
Forest Law of 1965 provides for the establishment
of forest zones to make possible the implementation
of a dynamic forestry development policy based on
large economic units, either in single or multiple
ownership.

A series of intergovernmental forestry meetings,
culminating in 1965 in the Conference on Pulp and
Paper Development in Africa and the Near East
and the Intergovernmental Conference on Timber
Trends and Prospects in Africa, have made possible
a major reappraisal of the importance and role of
the forestry and forest industries sector in the African
region. The primary purpose of the latter conference
was to review the FAO/EcA study, Timber trends ami
prospects in Africa, which brings together for the
first time a wealth of quantitative information for the
formulation or advancement of national forestry
development plans. In fact, several countries in the
African region have already been able to draw tip
such plans, but shortage of staff and funds has often
hampered implementation.

Some major guidelines for the development of the
great potentialities of forestry in Africa have emerged:
the importance of forestry for industrial develop-
ment and exports; the considerable possibilities
offered by man-made forests; the need to lcnow
more about Africa's forests and forest industries; the
need for qualified personnel at all levels; and the need
to secure an adequate forest domain, especially in
relation to population growth. Several countries
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have enacted new forest laws intended to foster
forestry development under the new circumstances
created by national independence. In Congo (Braz-
zaville) and Ivory Coast, long-term contracts for
large forest areas are envisaged, in order to facilitate
private investment in the forestry and forest indus-
tries sectors. Other new forest laws, for example in
the Central African Republic and Madagascar, con-
tain provisions for the creation or extension of com-
munal forest plantations or, as in the case of the
forest code of Senegal, for financial compensation
to the communities deprived of damaging forest
usage rights. There has been widespread acceptance
of the concept of wildlife management as a source
of both tourist revenue and protein food. Exports
of selected logs have continued to increase faster than
those of sawn or board products, but plans to in-
crease the production of plywood and board products
are well advanced in several west African countries,
and various projects for pulp and paper plants are
under study in Ethiopia, Kenya, Malawi and Tan-
zania.

With a few exceptions, the Near East countries do
not possess a sizable growing forest stock and the
task of the forest services is mainly related to the
conservation of soil and water resmu-ces, particularly
in connection with irrigation and land settlement
projects. There is a good case for developing pro-
duction forestry in various countries of the region;
in Iran, for example, a project is under study for the
development of the Caspian forests. However, the
bulk of present forestry activities lie in conservation
work within the catchment areas on which land
reclamation and irrigation projects depend, in the
establishment of protective plantations such as wind-
breaks and shelterbelts, in the creation of communal
plantations and green belts near population centers
and in the implementation of improved methods of
range management. Several forestry administrations,
for example those of Iraq and Sudan, have adapted
themselves, on the one hand to playing a supporting
role in large-scale government projects for land
development, and on the other hand to promoting
the contribution of forestry to economic develop
meat. Thus the integration of forestry with other
land uses in the framework of general land-use
planning is acquiring increa_ing importance in the
Near East, and is affecting not only administrative
methods and structures but also forestry research
and education programs.

in some Latin American countries such as Ecuador,
forestry development plans have already resulted in



spectacular increases in public expenditure on forestry.
Another recent development is the establishment of
consultative bodies such as the Timber Marketing
Committee in Honduras, the National Poplar Com-
mission in Chile and the Commission for the Pro-
tection of Natural Resources in the Dominican Re-
public. Several countries, including Bolivia, Brazil,
Chile, Costa Rica, El Salvador, Mexico, Paraguay,
Uruguay and Venezuela, llave improved, or are in
the process of improving, their forest legislation.
Most of the new laws involve increased responsibil-
ities for the national forest administrations, with
greater control over private forestry, and in many
cases they reflect the need for closer integration
between forestry and forest industries. The fact that
a structural reform which embraces also the forest
resources could make a greater contribution to
overall economic development than one which affects
exclusively the agricultural sector, is becoming rec-
ognized, and this is reflected in closer co-operation
between forest administrations and land reform
agencies, as well as in an improved co-ordination
between forest laws and agrarian reform laws. The
Venezuelan Forest Law of 1965, for example, devotes
a special section to forestry questions in land reform
areas. In Ecuador and Uruguay, the administrative
status of the forest services has been raised and in
certain countries, sueli as Chile, there is a tendency
toward giving the forest service a high degree of
administrative autonomy and financial self-sufficiency.
In Brazil, the first graduation of forest engineers
from the national forestry school took place in 1965;
this is only one example of the sustained efforts
made in Latin America in forestry research and
training, matched by a considerable development of
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the administrative machinery that will absorb the
trained manpower and help in applying technological
advances. Most of Latin America's imports of
forest products still consist of pulp and its products,
and the need to replace such imports is the major
consideration in national forest policies.

There has been considerable progress in forestry
and forest industries development in the Far East.
Overall, the region is still a wood-deficit area, and the
large-scale establishment of forest plantations to
remedy this situation has continued in many of the
countries with few natural forests and is being con-
sidered with increasin.g interest by those with exten-
sive but slow-growing and complex natural forests.
The afforestation programs in Cambodia, India, In-
donesia and the Philippines are particularly note-
worthy. The strengthening of institutions for forestry
education has continued, but more efforts will llave
to be made in the field of subprofessional and voca-
tional training. The Papua and New Guinea forestry
school for subprofessional training was inau.gurated
in 1965 and a large logging training project has been
initiated in India. The need for intensive rather than
extensive management, for genetic and tree-breeding
studies and for economic studies on logging and
industries is leading to a revision of research prior-
ities and a strengthening of research centers. An
outstanding feature has been the rapid development
of plywood, veneer, pulp and paper industries, espe-
cially in India, Indonesia, Japan, the Republic of
Korea, and the Philippines. Exports of forest prod-
ucts have been facilitated in many countries, such
as Burma and Thailand, by improved gradin.g and
standardization methods, and better market organ-
ization.



Judustrialization is one of the chief objectives of
every developing country. Indeed, a characteristic
:difference between developed and developing coun-
tries is in the relative position of agriculture and
industry in their economies. In developing coun-
tries agriculture generally accounts for the major
'proportion of national income, employment and
exports, and manufacturing and other industries as
.yet play orfly a small part in the econo.my. In de-
veloped countries the position is reversed, and the
nonagricultural sectors predominate.

Because of the diminishing relative importance of
agriculture as development goes forward, there has
sometimes been a tendency to identify economic de-
velopment with industrialization and to devote in-
sufficient resources to the agricultural sector. How-
ever, it has increasingly been realized that agriculture
and industry are mutually dependent. Recent ex-
perience in a number of countries has demonstrated
that a lagging agriculture may jeopardize industrial-
ization and the growth of the economy as a whole.

This study begins by setting out the main, aspects
of the interrelationship between agriculture and
industry. The subject is dealt with fairly briefly,
however, since it has already- been covered in some

The interrelationships between agriculture and
industry are complex. Agriculture's basic role as
supplier of food for thc industrial labor force and of
many of the raw materials for industry is only one
element, although perhaps the most essential. In
most of the developing countries, agricultural exports
must provide the bulk of the foreign exchange earn-
ings for the import of the capital goods required for
industrialization. Agriculture releases labor and often
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detail in other recent publications of rAo.1 The main
emphasis of the present study is on the two branches
of industry most closely related to agriculture: the
industries using agricultural, fishery and forest prod-
ucts as raw materials, and the industries serving
agriculture by the provision of equipment and other
requisites for production.

Industries based on a.grieultural raw materials
played a major part in the early stages of the indus-
trialization of the developed countries, and they
are no less important in the industrialization now
under way in the developing countries. Such indus-
tries are estimated to account for about half of
of the total value added and almost two thirds of the
employment in manufacturing industry in the develop-
ing countries at the present time, and their share in
the developed countries, although smaller, is still
substantial. 'f he development of these industries also
has many beneficial feedback effects on agricultural
production itself.

The industries serving agriculture may also make a
notable contribution lo a country's industrial devel-
opment, and their role in raisin2 the low levels of
agricultural production a.nd productivity in develop-
ing countries is even more crucial.

INTERDEPENDENCE OF AGRICULTURE AND INDUSTRY

finance to industry. The agricultural population
provides a mark.et for industrial products, not only
for consumer goods but also for a wide range of
equip:ment and materials used in agricultural pro-
duction.

FAO. Agriculture in economic development, itionthly Bulletin
of Agricultural Economics and Statistics, 13(2). February 1964,
p.I-14: FAO. The role of agriculture in economic development,
by P.G.1-1. Barter. In Agricultural planning mum 7963, Agneultural
Planning Studies No, 4. Rome, 1964, P. 45-54,

Chapter III. Agriculture and ndustrialization



Agriculture as supplier of food and raw materials

The expansion of industrial and other nonagri-
cultural employment increases the size of the popu-
lation dependent on purchased food. It is therefore
necessary that, parallel with the development of
industry, there should be a sufficiently rapid increase
in marketed supplies of food. This implies a sub-
stantial transformation of the primarily subsistence-
oriented agricultures of the developing countries.
in particular, incentives must be provided, institu-
tional and social barriers removed, and an adequate
marketing system developed, so as to ensure that
agricultural producers feel the full force of the growing
demand of the population employed in industry.

If agriculture fails in this basic task of increasing
'marketed supplies of food in line with the demand
of the industrial population, food prices will rise,
with consequent pressure on industrial wages. Al-

ternatively, food imports must be increased, at the
expense of diverting scarce foreign exchange resources
from the import of the capital goods needed for
industrialization. Although a large part of these
imports can at present be obtained on concessional
terms, even imports paid for in local currency under
United States Public Law 480 entail some expenditure
of foreign exchange for freight and other services.
Furthermore, if (as would probably have been nec-
essary in the absence of concessional supplies) at
least some of the imported food had instead been
produced by domestic farmers, their incomes would
have been higher and their purchasing power for
industrial goods correspondingly larger.

There are several striking examples of the effects
of insufficient attention to agriculture. The classic
case is that of the U.S.S.R., where from the early
1920s industry, and especially heavy industry, was
developed at the expense of agriculture. Agricultural
production consistently fell far short of planned
targets, and there were severe shortages of agricultural
products. From about 1953 the emphasis on agri-
culture has therefore been greatly increased, but
basic food production has still failed to rise fast
enough, and industrial production has been held
back by insufficient supplies of raw materials from
agriculture.

More recently, China (Mainland) attempted to
follow a similar policy of rapid industrialization.
Here the e.ffects of the neglect of agriculture coincided
not only with attempts to reorganize the agrarian
structure at au unprecedented pace, but also with a
run of very bad seasons, and even with vastly in-
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creased food imports it was impossible to avoid se-
rious food shortages. Moreover, as in the U.S.S.R.,
agriculture failed to provide industry with the ex-
pected quantities of cotton and other raw materials.
Since the series of crop failures there has been a
gradual shift in emphasis toward agriculture.

In Argentina, farm prices were kept artificially low
during the immediate postwar years in order to
provide cheap food for the industrial labor force.
Far from ensuring cheap food supplies, however,
this policy led to food shortages, runaway inflation,
and sharp reductions in agricultural exports. Here

too, greater stress is now laid on agricultural de-
velopment.

These are extreme cases, but the situation in many
of the developing countries today does not appear
to be very different. In some of them, just as occurred
earlier in Argentina, farm prices have been kept too
low to offer sufficient incentive for the necessary
increase in production. Even where an attempt has
been made to provide adequate prices, poor marketing
facilities and other institutional deficiencies have
often made these prices ineffective at the farm level.
For this and other reasons, food production in a
number of developing countries has lagged behind

, population growth and even more so behind demand
(which reflects the increase in income as well). It
has been possible to maintain per caput supplies in
these countries only at the cost of increased imports
or reduced exports of food. Retail food prices have
risen sharply in many developing countries, often
significantly faster than has the overall cost of living.

In examining how agriculture has performed its
role as supplier of food for the industrial labor force
of the developing countries, it must also be noted
that diets are often nutritionally inadequate in these
countries, in quality if not in quantity. This has
some bearing on industrial development, since
working efficiency is reduced by an inadequate diet.
If there is a shortage of calories, it is impossible
to sustain a high rate of output. Moreover, physical
development is impaired by undernutrition and mal-
nutrition during childhood, and reduced disease
resistance and lethargy are caused by deficiencies or
protein and other essential nutrients in the current
diet.

As well as providing food for the industrial labor
force, agriculture supplies many of the raw materials
for industry. In fact, in most developing countries,
agricultural products, both food and nonfood, are
the most readily available raw materials for indus-
trialization.



AgriCulture as earner of foreign ex.ebange

The foreign exchange earned by agricultural exports
(and saved by the substitution of agricultural
imports by domestic production) is of particular
importance in industrialization. The capital goods
required for iodustrialization are still largely pro-
duced in the developed countries, and the develop-
ing countries must therefore spenid foreign exchange
in. order to purchase them. The same applies to
many of the intermediate goods needed in industry
and also to many of the consumer goods for which
the demaod increases as the industrial labor force
expands.

11 was largely earnings from. agricultural exports
that made possible the necessary imports of capital
goods in many of the countries that are now highly
iodustrialized. They must play much the same role
in the developing countries that are at present ill
the process of industrialization, where agricultural
products account for about halt' of the.- total value of
exports, or as much as three quarters if petroleum

FIGURE III-1 TRENDS IN THE PRICES OF AGRICULTURAL
EXPORTS AND OF MANUFACTURED GOODS IN WORLD TRADE
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and other fuels (which are exported by only a small,'
number of countries) arc excluded.' In many indi-
vidual developing countries the proportion is more
than 90 percent.

It is nowadays much more difficult to obtain a suf-
ficiently rapid increase in export earniogs than, for
example, when in the last three decades of the 19th
century Japan was able to a.chieve an eightfold in-
crease in its already substantial exports of silk and

FAO. Trade in agricultural commodities in the United Nations
Development Decaele. FAO Commodity Review 1964. Special
Supplement, Vol. 1, Part J. p. 3, Rome, 1964.
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silk products. In recent years mos1 developing
countries have made considerable efforts to increase
production for export. However, prices of agri-
cultural products on world markets have for many
years tended to decline (in spite of some recovery
in 1962-64), in part because of the large volume
of exportable supplies resulting from these efforts,
as well as the slow growth of demand in developed
countries. Thus, the agricultural export earnings of
the developing countries have expanded much more
slowly than the volume of their exports.

The difficulties of these countries in finding the
foreign exchange needed for industrialization have
been Ruttier increased because world prices of man-
ufactured goods, in contrast to those of agricultural
products, have been slowly rising (Figure III-1).
The purchasing power of their export earnings
for manufactured goods has therefore beert gradually
eroded.

Agriculture as supplier of finance and labor

In the early stages of development, unless there are
substantial mineral resources, the economy is very
largely agricultural an.d most of the national income
is generated in agriculture. A dynamic agricultural
sector can provide .much of the finance required for
tire development of the rest of the economy, and this
is in fact what occurred during the early stages of
industrializatioa ia many of the developed countries.

Funds may be transferred out of agriculture for
investment io industry and other sectors in a number
of different ways. Apart from transfers through.
(he payment of artificially low prices for agricultural
products in relation to those for nonagricultural
products, and through land ta.xes, export duties and
other fiscal measures, there may be a considerable
outflow- of funds in developing countries as a result
of [he high interest rates paid by farmers to money-
lenders and the disproportionately large share of the
retail price of agricultural products .tbat accrues to
middlemen, since the investment of these classes is
often chiefly outside the agricultural sector.

Agriculture is, of course, a source of .fonds not only
for investment in industry but also for investment in
agriculture itself. New fiscal measures should there-
fore generally be accompanied by measures to
increase tile supply of agricultural credit at low
interest rates and lo improve marketing, if agricultural
production is not to become too unprofitable for
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producers to have sufficient incentive to increase
their production for the market.

' There is, in fact, some evidence that in recent
years the rate of increase of agricultural productivity
in many developing countries has been insufficient
to provide a surplus for investment in the industrial
sector. For instance, a recent survey by the United
Nations Economic Commission for Asia and the Far
East (EcAr.E) concludes that: "the current high popu-
lation density in developing ECAFE countries and the
high rate of population growth make it impossible
for a moderate improvement in agricultural produc-
tivity to do more than meet the increase in consump-
tion demand, leaving very little saving for re-invest-
ment in agriculture and still less for industry."3

Even where there is a net outflow of funds from
agriculture to the rest of the economy, the govern-
ment must generally furnish some of the finance
needed for agricultural development, for the pro-
vision of infrastructure and other facilities and ser-
vices that farmers cannot provide for themselves
In the early stages of development this is often
necessary on a substantial scale if agricultural produc-
don and productivity are later to reach a level at
which a sizable surplus is available for investment in
the rest of the economy.

Agriculture also employs the great bulk of the
labor force in the early stages of economic develop-
ment. Agriculture's role as a source of manpower
for industrial development, however, is rather dif-
ferent in the present circumstances of the developing
countries from what it was when the countries that
are now developed were industrializing. Population
growth in the developing countries is in many cases
more than twice as rapid as it was at a comparable
stage of economic development in th.e industrialized
countries. The expansion of industrial employment
can therefore absorb only part of the natural growth
of the agricultural population.

Agriculture as market for industrial products

If, as in many developing countries, agriculture
accounts for as much as 60 to 70 percent of the total
population, it must clearly also form a large part
of the market for industrial products. This aspect,
however, must not be exaggerated, for it appears
that incomes in agriculture are usually very much

United Nations, Economic Commission for Asia and the Far
East. Economic survey of Asia and the Far East 1964. Part 1.
Economic development and the role of the agricultural sector,
p. 112, Bangkok, 1965.
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lower than those in industry, ni developed as well
as developing countries.'

Even so, there is no doubt that in most developing
countries the agricultural population is a large part
or the total market for these products, and increased
agricultural incomes will do much to raise the de-
mand for them. This is an important consideration
in determining the level of agriculture's financial
contribution to industry, for if it is set too high it
will obviously reduce the agricultural population's
purchasing power for industrial goods.

It seems that in a good many developing coun-
tries there has been a tendency to neglect this part
of the market and to concentrate industrialization
unduly on the products demanded by urban consum-
ers. For example, the import substitution indus-
tries that were developed in Laiin America during
and since the second world war chiefly produced the
goods demanded by the small number of richer,
urban consumers, and there was insufficient attention
to the needs of the mass market in rural areas. The
consumer goods demanded by the agricultural pop-
ulation are of key importance in agricultural devel-
opment, for they help to provide them with the
incentive to expand their production for the market.
Closer study of the demand of the agricultural pop-
ulation for industrial consumer goods would thus
help both agricultural and industrial development.

Even more important for agricultural develop-
ment are the industries supplying fertilizers, imple-
ments, machinery, pesticides and other requisites for
the improvement of production; boats and gear for
fisheries; and various types of equipment for forestry.
As agriculture is modernized, the demand for such
requisites will steadily increase. In addition to these
goods directly required in production, the market
will also increase for industries providing equipment
and other requisites for the marketing, packaging,
storage and processing of agricultural products, for
transport facilities, fishing harbors, etc.

Agro-oriented industrialization

Agriculture's contributions of food for the urban
population, agricultural products as raw materials for
industry, foreign exchange earnings, and finance for

4 Recent FAO estimates suggest that in most of the few develop-
ing countries for which data are available per caput incomes in
agriculture are a good deal less than half of those in nonagricul-
tural employment (sec FAO. The state of food and agriculture 1965.
Rome, 1965, p. 59). Even if per caput incomes in agriculture
were as much as 50 percent of those in the rest of the economy,
in a country where 60 percent of the population was in agriculture
this sector would be responsible for less than 40 percent of total
purchasing power. Moreover, at the lower level of incomes in
agriculture as compared with the rest of the economy, a smaller
share is available for expenditure on industrial products.



investment in industry are essential for industrial de-
velopment. As a result, the agricultural sector is

subject to considerable strain during a period of
rapid industrialization, and the rate of growth of
agricultural output is usually a critical determinant
of the rate at which industrialization can proceed.5

' Similarly, agriculture depends on industry both for
the consumer goods that give producers the incentive
to raise their production for the market and for the
inputs that are needed for the modernization of
production. Perhaps the most essential aspect of
the relationship is that each sector depends very
largely on the demand of the other for its iproducts.
Thus, rather than giving priority to one of them
over the other, it is necessary to determine the balance
between them that, at a particular stage in a par-

A very large part of agricultural production un-
dergoes some degree of transformation between
harvesting and final use. National input-output
tables appear to vary widely in their definition of
final and intermediate demand, so that detailed
international comparisons are not possible. It is

significant, however, that the proportion of agricultural
production that is processed is set as high in these
tables as 81 percent in Japan, 77 percent in Malaysia:
Malaya, 65 percent in Norway, 64 percent in the
United Arab Republic, 62 percent in France, and 50
to 60 percent in a good many others.

These data refer to fishery and forest production
as well as crops and livestock. For fishery production
separately, FAO estimates indicate that in 1964 only
32 pcircent of the world catch was consumed fresh;
10 percent was frozen, 16 percent cured, 9 percent
canned, 30 percent used for the production of fish
meal and fish oil, and 2 percent for the production
of other processed products. As regards forestry,
about half of the world's wood production is used
for fuel, but almost all of the remainder is processed
in some way after the logging stage.

The industries based on agricultural, fishery artd
forest products as raw materials comprise a very

For a recent attempt to derive the rates of growth of agricultural
output nceded to sustain different rates of growth of industry
in India, see: Ashok Rudra. Relative rates of growth: agriculture
and industry. Economic Weekly, 16(45), Nov. 1964, 13. 1781-1783.
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ticular economy, is the most appropriate for their
mutual development and for that of the economy
as a whole.

In the conditions of the developing countries,
which are in effect trying to achieve an agricultural
revolution and an industrial revolution simultaneously,
there is much to be said for greater attention to
what .may be termed "agro-oriented" industrializa-
tion. This would concentrate particularly on the
consumer goods and inputs needed by the agricul-
tural population, who would thus be assisted and
stimulated to produce the increasing quantities of
food and other agricultural products demanded by
the industrial population, and would in turn, as a
result of having higher incomes, become better cus-
tomers for the products of industry.

CHARACTERISTICS OF INDUSTRIES USING AGRICULTURAL RAW MATERIALS
AND THEIR CONTRIBUTION TO ECONOMIC DEVELOPMENT

varied group. They range from simple preservation
(such as sun drying) and operations closely related
to harvesting, on the one hand, to the production
by modern, capital-intensive methods, at the other
extreme, of such articles as textiles, pulp and paper.

Since their products all have the same end use,
the food industries are much more homogeneous and
easier to classify than the nonfood industries. Most
preservation techniques, for example, are basically
similar over the whole range of perishable food
products, whether fruit, vegetables, milk, meat, or
fish. In fact, the processing of the more perishable
food products is to a very large extent for the pur-
pose of preservation.

Table IH-1 shows a rough classification of the main
functions performed in food processing. It does
not attempt ami exhaustive listing of all the many
different processes, but merely shows some of the
main ones by way of illustration. Furthermore, the
five categories distinguished in the table overlap to
some extent. The original purpose of some of the
processes included in the first three categories was
actually preservation, but the preserved products
(such as cheese and jam) have become established
in their own right as separate foodstuffs. Similarly,
some preserved products (such as canned and frozen
fruit, vegetables, meat and fish) are used by consum-
ers, mainly in developed countries, more for their



convenience than because they are preserved, and
thus could be included in the fifth category of pro-
cessing that is carried out in response to consumer
demand, rather than because it is essential. There
is also a further category (not included in the table)
covering the by-products of food processing, but
these are used mainly for animal feed, fertilizer and
other nonfood uses.

For the nonfood industries, it is difficult to do
more than list some of the main processes under-
gone by the different groups of raw materials (Table
III-2). In contrast to the food industries, they have
a wide variety of end uses, although, the majority
of them are concerned either with clothing or shelter.
Almost all of the nonfood agricultural products re-
quire a high degree of processing, whereas many of
the food products can be consumed with little or no
processing. Much more markedly than with the food

TABLE -2 .MAIN PROCESSES UNDERGONE BY NONFOOD
AGRICULTURAL PRODUCTS

Conunodity group

Rubber

Hides and skins

Technical and essential
oils

Tobacco

Fish

Forest products

TABLE. I LI-i - - MAIN CAEWORIES OP 1.001) PROCESSING

Main processes

Cotton ginning, wool scouring, silk reeling; spinning,
weaving, production of piece goods, clothing

Retting and decortication of jute and hard fibers;
production of sacking, hessian, cordage, matting,
carpets

Coagulation, milling, smoking, vulcanization, etc.;
manufacture of tires and other rubber products

Curing, tanning; production of shoes and other
leather goods

Oil extraction; manufacture of soap, paint, etc.

Curing, fermentation; manufacture of tobacco prod-
ucts

Production of fishmeal, fish oil, glue, etc.

Sawmilling; manufacture of veneer and piywood,
fibreboard and particle board; preduction of pulp,
paper and paperboard; manufacture of construction,
materials, containers, furniture, etc,
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industries, there is in most cases a definite sequence oh'
operations, leading through various intermediate
products to the final product. Because of the
value added at each of these successive stages of pro-
cessing, the proportion of' the total cost represented
by the original agricultural raw material diminishes
steadily.

A further feature of the nonfood industries is that
many of them now inCreasingly use synthetics and
other man-made substitutes (especially fibers) in com-
bination with natural raw materials.

Main characteristics

Because of the great variety of the industries using
agricultural raw :.materials, it is difficult to generalize
about their characteristics. It is desirable, however,
to examine the main characteristics of these indus-
tries (especially in comparison with those using
nonagricultural raw materials) in relation to their
suitability for establishment in the conditions prevail-
ing in the developing countries.

Trt most of these countries, agricultural raw ma-
terials and unskilled labor are the only produc-
tion factors in abundant supply, and capital, foreign
exchange, skilled labor and managerial ability are
in short supply. The most suitable industries for
establishment in such conditions are those that
maximize total output and returns to these scarce
factors in combination with as much as possible of
the abundant raw materials and unskilled labor.

Few, if an.y, industries may be expected to fulfill
these requirements completely-. Indeed, a review of
some of the :main characteristics of different indus-
tries in relation to their suitability for establishment
in developing countries indicates that most industries
combine both . advantages arid disadvantages in this
respect. Thus, in considering the suitability of an

Co inmo dity
group

Extraction of
edible

component

Conversion to
more edible

form

Conversion to
new

products
Preservation

Meeting
consumer
demand

LESS PERTSTIABLE
c POPS

PERISIIA131.,E CROI'S

LIVESTOCK PRODUCTS

FISH

Sugar milling; oilseed
crushing

Slaughtering, flaying anti
cutting

Milling of grains and
pulses; treatment of
starchy roots; tea and
coffee procesting

Bakery, confectionery
and pasta making; manu-
facture of fermented soy
products; brewing, distill-
ing

VVine making; OM making

Butter and cheese making

Drying, smoking pickling,
canning, freezing, etc.
of fruit, vegetables, milk,

yheaC, fiSh

More refined milling, juice
. extraction, prepared foods
and mixes, convenience
packaging

i

Apparel fibers

Nonapparel fibers



industry, favorable and unfavorable factors must be
weighed carefully against one another in the context
of the conditions in a particular country or area.'
Furthermore, the potential advantages can be realized
only if the industry is efficiently operated.

Nevertheless it does appear that many of the
industries using agricultural raw materials have
characteristics that make them particularly suitable
for the circumstances of the developing countries.
Many of them have a lower capital intensity than
other industries, and their requirement of skilled
labor also is often lower. There is evidence that
they have an especially high degree of linkage
with other industries, so that their establishment
has beneficial repercussions throughout the economy.
For a good many agricultural industries a small
plant may be economically efficient, which is another
important factor in developing countries, where the
domestic market is limited by low purchasing power
and also sometimes by the small size of the popu-
lation.

These and other characteristics are discussed fur-
ther below. First, however, it is necessary to exam-
ine the fundamental difference between agricultural
and nonagricultural raw materials that results from
the biological nature of agricultural production.

NEED FOR INTEGRATION OF AGRICULTURAL PRODUCTION

AND PROCESSING

Processing is only one link in a continuous chain
between raw material production and final consump-
tion. The production of the raw material can ob-
viously be planned realistically only in the light of
the demand for the final product, while equally the
processing enterprise must take account of raw
material supply. In the case of crops, livestock,
fish and forest products (the so-called renewable
natural resources), the need for a close integration
of raw material production and processing is rein-
forced by the biological nature of the raw material.

Because of the effects of the weather and of pests
and diseases, the level of crop and livestock pro-
duction cannot be controlled or even predicted with
any great accuracy, and tends to vary sharply from
year to year. To some extent, however, these fluc-
tuations can be reduced by such measures as the
control of pests and diseases, and it is therefore in

6 Kenneth A. Bohr. Investment criteria for manufacturing indus-
tries in underdeveloped countries. The Review of Economics and
Statistics, 36(2), May 1954. p. 158.
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the interest of the processing enterprise, which re-
quires as regular a supply of raw material as possible,
to ensure that these measures are taken by producers.

The production of most crops tends to be con-
centrated in a particular season. It is therefore
advantageous for processing enterprises, particularly
those engaged in canning and freezing, to arrange
for the production in a particular area of a suitable
range of crops and varieties maturing in different
seasons, so as to ensure that the processing facilities
are in operation for as long as possible. The per-
ishable nature of many crops and livestock products
also requires close contact between producer and
processor and also advance planning if losses are to
be kept to a minimum.

Most of all, however, the need for this close con-
tact arises from the possibility of controlling the
quality of the raw materials. Their quality can be
influenced by such factors as the choice of seed,
the application of fertilizers, the control of weeds,
pests and diseases, sorting, and cleaning. The
processor is interested not only in obtaining unifor-
mity in the quality of his raw material supplies,
but also, in some cases, his needs are quite specific.
Particular varieties of some crops (for example, of
tomatoes, apples and pears for canning) have long
been grown for processing, but the need for such
varieties is increasing as food technology develops
more advanced processes. Often there are specific
requirements for such factors as shape, size, texture,
color, flavor, odor, acidity, viscosity, maturity, specific
gravity, soluble solids, total solids, and vitamin
content.

The initiative for the introduction of such varieties
and practices has usually had to come from the
processing industry. As a result, for some commod-
ities, especially fruit and vegetables for canning
and freezing, raw material production and processing
are increasingly "vertically integrated" in the de-
veloped countries through various forms of contract
farming.' In the developing countries, the large-
scale plantation production of such crops as sugar,
coffee, tea, sisal and rubber is based on the vertical
integration of raw material production and processing.

Fish production is even less predictable than crop
and livestock production, although some control is
possible by varying the intensity of the catching
operations. Because of the extreme perishability of
fish, some processing (filleting and freezing) is

7 For a useful study of this tendency, sce International Federa-
tion or Agricultural Producers. Integration and the farmer: a s.vm-
positun on recent trends in the organization of food production, pro-
cessing and distribution. Rome, 1963.



increasingly carried out on board the -fishing vessels
themselves.

On the other hand, forest production from accu-
mulated growing stock, like the output of such non-
agricultural raw materials as minerals, can be varied
within limits in accordance with demand. The
establishment of the growing stock is, however, less
flexible because of the long period that many trees
take to reach maturity. In recent years considerable
progress has been made in the integrated develop-
ment of man-made forests (based on homogeneous,
quick-growing stock) and industries using the raw
materials they provide.

RAW MATERIAL AVAILABILITY, TRANSPORT COSTS,

AND THE LOCATION OF INDUSTRY

In most developing countries agricultural products
are the most readily available raw materials for
industrialization. Where, as in many cases, the
raw material represents a large proportion of total
costs,' its ready availability at reasonable cost can
often to a large extent offset such disadvantages as
the lack of infrastructure or skilled labor in these
countries.

The factors determining the most economic loca-
tion for a processing industry are complex.' Gen-
erally, however, transport is a main factor. Most
agricultural products either lose weight and bulk
in processing so that they can be transported more
cheaply after they have been processed," or they
are perishable and can more easily be transported
in processed form. The situation is also affected by
labor supplies and the availability of power and other
infrastructure, but generally industries based on
these products are "raw-material oriented" and can
be most economically set up in the area where the
raw material is produced. They can therefore con-
tribute to the relief of the rural underemployment
characteristic of developing countries.

For most grains, however, shipment of the raw
material in bulk is frequently easier, while many
bakery products are highly perishable and are there-
fore "market-oriented." Oilseeds (except for the
more perishable ones like olives and palm fruit) are

" Cost structures vary considerably, but FAO estimates, based on
data for a number of countries, indicate, for example, that the
raw material is generally 75 to 85 percent of the total cost in vege-
table oil extraction. 70 to 80 percent in sugar manufacture, 60 to
70 percent in leather manufacture, 50 to 70 percent in sawmilling,
50 to 60 percent in starch manufacture, 40 lo 60 percent in canned
fish and in fish meal, 30 to 50 percent in pulp and paper and in
plywood. and 20 to 40 percent in fibreboard production.

9 For a detailed account, sec Charlotte Leubuscher. The processing
of colonial raw materials: a study in location, H.M. Stationery
Office, London, 1951.

In sawmilling, for example, up to 30 to 40 percent of the vol-
ume of the log is residues.
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also exceptions and can be transported equally easily
and cheaply in raw form or as oil and cake or meal,
so that there is technical freedom of choice in the
location of processing. The same is true of the later
stages of processing some commodities. For exam-
ple, while raw cotton loses weight in ginning which is
therefore carried out in the producing area, ginned
cotton, yarn and cotton textiles can all be transported
equally easily and cheaply.

Where there is technical freedom of choice, indus-
tries have usually tended to be market-oriented,
because of the more efficient labor supply, better
infrastructure and lower distribution costs in the
large market centers. With production for export,
this has often tended to favor the location of pro-
cessing in the importing country. This tendency
has been reinforced by other factors, including the
need for additional raw materials and auxiliary ma-
terials (particularly chemicals) not usually available
in the producing country; the greater flexibility in
deciding the type of processing according to the end
use for which the product is required; and the greater
regularity of supply and continuity of operation that
are possible when raw materials are drawn from sev-
eral different parts of the world. Thus, most of the
oilseeds entering international trade have up to now
been crushed in the importing countries, which are
the main market for the oil and, even more, for the
cake." However, as the infrastructure and the effi-
ciency of labor are improved in the developing coun-

, tries, and as their domestic markets expand for such
by-products as oilcake, it is likely to be increasingly
profitable for such processing to be carried out in the

\ countries where the raw materials are produced.
Many developing countries are planning substantial
increases in the proportion of their main export
products that is processed domestically," but they
face the obstacle that for many commodities tariffs
in developed countries are often higher for processed
than for raw produce.

ECONOMIES OF SCALE AND SIZE OF MARKET

In most industries using agricultural or nonagri-
cultural raw materials, there are economies of scale,

"A special factor in the case of oilseeds is their interchange-
ability, as a result of which blends can be varied in line with changes
in relative prices on world markets. Crushers in importing coun-
tries therefore have the advantage over those in producing coun-
tries of being able to vary their raw material supplies as prices
and demand change.

In Northern Nigeria, for example, the 1962-68 development
plan envisages that the proportion of total production processed
domestically will increase from 25 to 42 percent for groundnuts,
from nil to 70 percent for cottonseed, from nil to 40 percent for
soybeans, from nil to 34 percent for benniseed, and from 4 to 64
percent for hides and skins.



TABLE 111-3. - CHARACTERISTICS OF
TYPICAL FOOD CANNING PLANTS

SO that minimum average costs of production can be
reduced as the scale of plant is increased. This is
illustrated in Table which summarizes the
characteristics of three typical food canning plants.

The importance of economies of scale should
not, however, be exaggerated. They have little
relevance, for example, when, as in many cases in
developing countries, plants are in operation for
only one shift a day and thus are utilized well
below their full capacity. Similarly, although there
are potentially substantial economies of scale in can-
ning, difficulties of handling and transporting large
volumes of perishable produce often make their
realization impossible. The lower cost per unit of
production with a large-scale plant results not only
from the spreading of capital and other overhead
costs, but also from the frequently smaller labor
requirements of the large plant, and this aspect is of
less importance in developing countries where labor
costs are low. Economies of scale may also be out-
weighed by other factors such as the poor and costly
transport network in most developing countries, so
that a very large part of the processing of agricultural
products is still carried out by small units.

In fact, an important trend in recent years has
been the increasing development of smaller scale
equipment for agricultural processing, so that in

many industries using agricultural raw materials
economically efficient and profitable production is

now possible on a much smaller scale than formerly.
Examples include the development of light semiport-
able sawmills which can be operated in or near the
forest, small oil expellers, hydraulic presses, sisal
decorticators, equipment for canning factories, mills
for rice, grains and sugarcane, and equipment for
coir manufacture. This trend toward smaller equip-
ment also provides much greater flexibility for in many

83

cases (for example, in modern flour milling and
oilseed crushing) the plant may be expanded mainly
by the addition of further relatively small units.

Where there are considerable economies of scale
(as in the production of rubber tires, and pulp and
paper), large markets are of course essential. The
size of market needed for economic production in
such cases may be far in excess of the domestic market
in individual developing countries, where it is limited
not only by the low level of per caput income but
also by the frequently small size of the total popu-
lation. The production of the raw material in one
country may also be insufficient to sustain a processing
unit of economic size.

The opportunity they afford to increase the size
of the market for industrial products is one of the
chief reasons for the various schemes for subregional
economic co-operation proposed in recent years.
Most of these schemes have so far paid rather little
attention to industries using agricultural raw mate-
rials, but a recent survey by the United Nations
Economic Commission for Africa (EcA) of indus-
trialization in central Africa la has demonstrated
that there are more possibilities in this regard than
are generally realized. The Central American Inte-
gration Scheme has also prepared a preliminary
specialization scheme for the cotton textile industry,
while other agricultural processing industries are
being studied. The League of Arab States envisages
the co-ordination of certain industries using agricul-
tural raw materials, including the sugar and paper
industries.

Such schemes also afford possibilities for specializa-
tion within a particular industry, as for example
cotton textiles, where there is a great variety of end
products.

CAPITAL AND LABOR INTENSITY

Some data assembled for a number of countries
in the region covered by the United Nations Econom-
ic Commission for Asia and the Far East (EcAFE)
make possible a comparison of some technological
and other features of industries using agricultural
or nonagricultural raw materials." As might be
expected, these data indicate that the situation varies
considerably from country to country. It is note-

United Nations, Economic Commission for Africa. Report
of the ECA Mission on Economic Co-operation in Central Africa.
Addis Ababa. 1966.

" United Nations, Economic Commission for Asia and the Far
East. Economic survey of Asia and the For East 1964. Part 1.
Economic development and the role of the agricultural sector.
Bangkok, 1965, n. 90-91.

Capacity (Ib/hr)

Plant A Plant B Plant C

100-200 1 000 10 000

Capital costs (U.S.$) 56 000-90 000 180 000-290 000 600 000-850 000

Labor requirements (man-
years) 28-56 42-100 63-300

Capital per man employed
(U.S.$) 2 000-2 600 1 800-6 900 2 000-12 900

Capital per lb/hr (U.S.8)* 560-450 180-290 60-85

Labor per lb/hr (man-
years) 0.280 0.100-0.042 0.030-0.007



worthy, however, that in most of these countries
industries using agricultural raw materials appear to
have a lower capital intensity than other industries
and a given amount of fixed capital also generates a
larger flow of output and income than in other in-
dustries. The main exceptions are China (Taiwan)
and New Zealand, where the industries using agri-
cultural raw materials consist predominantly of
"advanced-stage food manufacturing industries.'"5 The
productivity of labor (the output-employment ratio)
is greater than in other industries in these two coun-
tries but lower in the other developing countries
covered (India, Pakistan and the Philippines) and in
Japan, mainly because of lower capital intensity.

The relative efficiency of capital and labor in in-
dustries using agricultural or nonagricultural raw
materials will, of course, depend on such factors as
the composition of the two groups of industries
and their scale and technology. Some idea of the
wide variations among the different industries using
agricultural raw materials may be obtained from
some data assembled in an FAO study.16 These
indicate that while many of these industries are a
good deal less capital-intensive than manufacturing
industry as a whole, in a number of them (most
notably vegetable oils, rubber tires and tubes, and
paper) the reverse is the case. They also confirm
the existence of sharp differences from country to
country.

It seems in fact that there is some degree of tech-
nological flexibility in many industries using agri-
cultural raw materials. In many cases it is possible
to use relatively simple production techniques, which
provide a useful foundation or more complex in-
dustrial skills. Most factory techniques of food
processing, for example, have evolved from simple
methods, often of domestic use. It is generally
possible, as labor becomes scarcer or more skilled,
to introduce fairly easily a greater degree of mecha-
nization in certain stages of manufacturing.

For example, in the food canning industry there
is a good deal of flexibility in the proportions of
capital and labor employed. This flexibility is mainly
in the stage of food preparation, for many func-
tions such as weighing, cleaning, trimming, grading,
sorting, cutting, slicing and curing can be satisfac-
torily performed by hand labor in areas where labor
costs are low.

UlliteCi NatiOnS, ECAFE. Op. cit., p. 91.
'6 FAO. Trade in agricultural commodities in the United Nations

Development Decade, FAO Commodity Review 1964; Special Sup-
plement, Vol. I, Part III, Rome, 1964, p. 91-96.
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LINKAGE EFFECTS

From the viewpoint of development strategy, one
of the most important features of any industry is
the degree to which it is able to generate demand for
the products of other industries. This phenomenon
is known as linkage. An industry may encourage
investment both in subsequent stages of production
by forward linkage and in earlier stages through
backward linkage.

Input-output data for a number of countries are
assembled in the ECAFE study already quoted to
indicate the extent to which an initial increase in
demand for the products of any one sector will
increase the total demand for the products of all
sectors.17 From this it appears that, in almost all
of the countries for which data are available, the total
demand effect was greatest in the case of agricultural
processing and textiles.

The establishment of certain primary processing
industries can lead, through forward linkage, to a
number of more advanced industries. Forest indus-
tries are particularly valuable as a base on which
other industries can be established in this way. Once
paper and board production has been started, a large
number of conversion industries, such as the man-
ufacture of paper bags and sacks, stationery, boxes
and cartons, becomes more readily possible. Saw-
milling and the production of wood-based panels
give rise to joinery, wood package, furniture, and a
wide range of timber products.

There are many other examples. Products such as
vegetable oils and rubber are used in a wide variety
of manufacturing industries. Based on the prepara-
tion of hides and skins, tanning operations can be
begun, as well as the manufacture of footwear and
other leather goods.

There are numerous industries using by-products
or waste products that can be established (sideways
linkage). These help to reduce the cost of the main
product by making possible the fuller use of the
raw material. For instance, the mechanical con-
version of wood leaves residues that can be used
in such industries as the manufacture of fibreboard,
particle board, blockboard and pulp. These residues
(amounting to 30 to 40 percent of the raw material
entering the sawmill) were formerly wasted; the fact
that they can now almost entirely be used has greatly
modified the economics of sawmilling in developed
countries, where it has often stimulated the inte-
gration of forest industries.

" United Nations, ECAFE. OP. cit., p. 30.



Animal feed industries can be based on a wide
variety of by-products and waste products, includ-
ing milling by-products, whey, oilseed presscakes and
blood, carcass and bone meal. The less refilled
elements of animal residues can be used for the
manufacture of glues, gelatins and fertilizers. Fish
meal, for animal feed, can be produced from the
residues of food fish processing.

The waste products of many industries using agri-
cultural raw materials can be used as fuel. Thus
sugar mills, sawmills and palm oil :fa.ctories, for exam-
ple, are generally self-sufficient in fuel. In some
cases, however, this may be an extravagant use or
a raw material that may be used more profitably
(for example, bagasse for paper pulp, fibreboard,
and particle board, and palm fruit residues for fer-
tilizer).

The development of in using agricultural
raw materials also has many beneficial feedback
effects on agriculture itself. The most direct is, or
course, the stimulus it provides for increased agri-
cultural production through the expansion of the
market. Often, in fact, the establishment of pro-
cessing facilities is itself an essential first step in
the stimulation both, of consumer demand for the
processed product and of an adequate supply of the
raw material. In Nigeria and Mexico, for example,
one of the objectives of the establishment of addi-
tional flour mills is the stimulation of domestic wheat
production, while in Sudan the country's second fiour
mill is to be located in the wheat-growing area for
this purpose.

The provision of transport, power, and other
infrastructural facilities required for the processing
industries also benefits agricultural production. The
development of these and other industries provides
a more favorable atmosphere for technical progress
at d the acceptance of new ideas in farming itself.

An. effect that is sometimes overlooked is the sub-
stantial increase in employment in the production
of the raw material that may result from setting up
an industry using it. Even if the industrial process
is itself capital intensive, considerable employment
.may be generated in providing the raw material
base. For example, the fish meal and fish oil industry
of Peru provides employment for roughly 60,000
persons, of whom about half are fishermen; about
a quarter are employed in. the manufacturing plants,
and the remainder in associated industries such as
boat building and gear manufacture. In Brazil, the
textile industry not only provides direct employment
for more than 300,000 workers (about a quarter oh'
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the total labor force in manufacturing) but also for
about another 500,000 engaged in raw material
production. Similarly, while many forest industries
are capital intensive, the associated logging opera-
tions are highly labor intensive.

Finally, as is discussed later, the industries using
agricultural raw materials Rive rise to a demand
for a vide variety of machinery, equipment, packag-
ing materials and intermediate goods used in the
processing itself.

Contribution to economic development

From the above account of some of their main
characteristics it would appear that the industries
using agricultural raw materials are in a number of
respects well adapted to the conditions of the devel-
oping countries and to the early stages of industrial-
ization. Furthermore, their products cater .for the
basic needs of food, clothing and shelter, and are
therefore in demand at an early stage of economic
development.

Even in the most adva iced economies, these in-
dustries represent a large part of total industrial
activity. Table III-4 shows their contribution to
the total value addedu and number of persons en-
gaged in manufacturing industry in the world as a
whole and in the main regions. The tabulation on
which the table is based follows the International
Standard industrial Classification (iste),'" and makes
it possible to distinguish as industries using inainly
agricultural raw materials the ISIC major groups 20
to 27: i.e., food manufacturing industries; beverage
industries; tobacco manufactures; textiles; footwear,
other wearing apparel and made-up textile goods;
manufactures of wood and cork; furniture and fix-
tures; and paper and paper products. It is not pos-
sible to separate the major groups 29 (leather, and
leather and fur products, except footwear and other
wearing apparel) and 30 (rubber products) or group
312 (vegetable and animal oils anci fats). Against.
this must be set the fact that the textile and furni-
ture groups include products made from .nonagricul-
tural raw materials. On balance, however, it is prob-
able that the figures may underestimate the indus-
tries using agricultural raw materials, since some of

18 The value added by an industry is the addition it makes to the
national income. The cross value added is the difference between
the value of the finat product and that of the raw materials fuel
and other inputs (excluding labor). To arrive at the net value
added, capital depreciation also is deducted,

United Nations. Indexes w the International Standard In-
dustrial Classification of all economic activities. StatistiCal papers,
Series NI, No. 4, Rev. I, Add. I. indexed edition. New York.
1959,



TABLE 4. - CONTRIBUTION OF INDUSTRIES USING AGRICULTURAL RAW MATERIALS TO TOTAL VALUE ADDED AND TOTAL EMPLOY ENT
IN MANUFACTURING INDUSTRY, WORLD 1 AND MAJOR REGIONS

Value added'

WORLD 2

INDUSTRIALIZED COUNTRIES

North America

Northvvestern Europea

Southern Europe

Oceania

LESS INDUSTRIALIZED COUNTRIES

Africa

Latin America

East and southeast Asia'

Number of persons engaged

WORLD 2

INDUSTRIALIZED COUNTRIES

North America

Northwestern Europe.

Southern Europe'

Oceania

Year Food,
beverages

and tobacco

20-22

Industries using agricultural raw materials, by ISIC group

Clothing,
footwear and

made-up
textiles

24

Wood
products and

furniture

25-26

Other
manufac-

turing, ISIC
groups

28-39

Percent of total

1938 19.2 9.3 6.6 5.0 3.1 43.2 56.8
1948 15.6 8.9 6.7 5.4 3.4 40.0 60.0
1953 13.7 7.0 5.4 4.6 3.3 34.0 66.0
1958 14.3 5.7 4.9 4.3 3.5 32.7 67.3

1938 18.4 8.5 6.5 4.6 3.3 41.3 58.7
1948 14.4 8.0 6.7 5.2 3.6 37.9 62.1
1953 12.6 6.2 5.3 4.5 3.5 32.1 67.9
1958 13.2 5.0 4.8 4.1 3.7 30.8 69.2

1938 20.3 6.9 7.0 4.9 3.9 43.0 57.0
1948 14.0 6.6 6.9 5.4 4.0 36.9 63.1
1953 12.0 4.3 5.3 4.4 3.9 29.9 70.1
1958 13.3 3.4 5.1 3.9 4.3 30.0 70.0

1938 17.1 9.3 6.3 4.4 2.9 40 0 60.0
1948 14.9 10.9 6.3 4.6 2.9 39.6 60.4
1953 13.6 9.2 5.4 4.5 2.9 35.6 64.4
1958 13.2 6.6 4.6 4.3 2.9 31.6 68.4

1938 23.6 18.4 5.2 11.4 1.8 60.4 39.6
1948 23.1 18.6 6.2 10.2 2.4 60.5 39.5
1953 18.6 18.9 6.5 8.8 1.8 54.6 45.4
1958 16.6 15.2 5.7 8.5 2.1 48.1 51.9

1938 24.3 5.3 8.1 7.6 1.7 47.0 53.0
1948 19.4 6.3 8.8 7.8 2.1 44.4 55.6
1953 18.3 6.1 7.2 7.9 2.6 42.1 57.9
1958 15.7 5.1 6.1 7.4 3.4 37.7 62.3

1938 26.6 17.1 7.4 7.7 1.1 59.9 40.1
1948 28.2 17.6 6.7 7.0 1.3 60.8 39.2
1953 26.7 16.0 6.3 6.2 1.4 56.6 43.4
1958 24.8 13.5 5.7 5.7 1.7 51.4 48.6

1938 47.3 11.1 1.1 3.2 0.4 63.1 36.9
1948 40.2 20.2 1.9 3.1 0.6 66.0 34.0
1953 32.9 15.9 2.5 5.0 0.7 57.0 43.0
1958 37.0 14.2 3.1 4.9 0.9 60.1 39.9

1938 32.4 12.2 8.3 5.1 1.0 59.0 41.0
1948 30.5 14.1 7.1 6.0 1.4 59.1 40.9
1953 30.5 11.7 6.7 4.6 1.8 55.3 44.7
1958 27.9 10.1 6.2 4.1 2.1 50.4 49.6

1938 20.5 22.2 10.5 6.7 0.5 60.4 39.6
1948 26.2 22.0 7.9 7.4 0.5 64.0 36.0
1953 27.2 21.1 7.0 7.2 0.8 63.3 36.7
1958 25.7 17.4 5.8 5.7 1.0 55.6 44.4

1938 15.2 17.6 12.1 7.9 2.0 54.8 45.2
1948 16.2 15.4 10.1 9.2 1.9 52.8 47.2
1953 16.2 14.4 9.4 8.7 2.0 50.7 49.3
1958 16.5 12.6 9.0 7.9 2.2 48.2 51.8

1938 12.9 14.0 11.7 7.2 2.7 48.5 51.5
1948 11.7 10.9 9.9 7.8 2.6 42.9 57.1
1953 11.8 10.5 9.3 7.0 2.7 41.3 58.7
1958 12.1 9.0 8.7 6.5 2.9 39.2 60.8

1938 14.0 11.5 12.4 8.0 3.7 49.6 50.4
1948 12.4 8.5 9.7 7.5 3.2 41.3 58.7
1953 11.3 6.7 8.9 6.6 3.2 36.7 63.31958 11.9 5.7 9.2 6.1 3.7 36.6 63.4
1948 11.5 11.7 10.9 7.7 2.2 44.0 56.0
1953 11.9 11.4 10.5 6.8 2.3 42.9 57.11958 12.1 9.4 9.5 6.3 2.4 39.7 60.3

1948 19.4 19.0 14.4 14.9 1.0 68.7 31.31953 16.9 16.5 12.1 14.2 1.0 60.7 39.3
1958 17.0 14.8 12.2 12.5 1.2 57.7 42.3

1938 17.0 7.8 15.0 8.5 1.5 49.8 50.21948 15.3 7.3 13.0 8.3 1.7 45.6 54.41953 14.6 6.9 11.1 8.5 1.8 42.9 57.11958 13.4 6.0 9.9 8.1 2.1 39.5 , 60.5
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Textiles

23

Total

20-27

Paper and
paper

products

27



TABLE - CONTRIBUTION OF INDUSTRIES USING AGRICULTURAL RAW MATERIALS TO TOTAL VALUE ADDED AND TOTAL EMPLOYMENT
IN MANUFACTURING INDUSTRY, WORLD AND MAJOR REGIONS (conclude(i)

LESS I NDUSTRIALIZED COUNTRIES

Africa 4

Latin America

East and southeast Asia'

Year Food,
beverages

and tobacco
Textiles

20-22 23

1938 20.1 25.4
1948 24.5 23.7
1953 24.7 21.8
1958 24.4 19.0

1958 25.2 18.4

1938 28.9 14.6
1948 26.6 15.8
1953 28.0 14.5
1958 27.1 13.1

1948 24.7 27.0
1953 25.5 25.7
1958 24.9 21.7

them are carried out on too small a scale to be in-
cluded in industrial censuses.

The data in Table III-4 indicate that industries
using mainly agricultural raw materials, as defined
above, accounted in 1958 for 33 percent of the val-
ue added and 48 percent of total employment in
world manufacturing industry (excluding the U.S.S.R.
and eastern Europe). The difference between these
two figures indicates that productivity per worker is
generally lower in these industries than in those us-
ing nonagricultural raw materials. This may be
expected to result partly from their usually lower cap-
ital intensity.

Of the groups of manufacturing industries distin-
guished in the United Nations tabulations, the larg-
est, in terms both of value added and of employment,
is that of metal products, followed in second place
by food, beverages and tobacco. Textiles are in

fifth place in terms of value added but in terms of
employment move up to third place. In fact, it is

the relatively labor-intensive textile industries that
are mainly responsible for the higher contribution
of industries using agricultural raw materials to em-
ployment than to value added.

Similar data for individual countries are also as-
sembled by the United Nations." These data in-

dicate that the food, beverages and tobacco indus-
tries loom particularly large in some Latin American
countries. In El Salvador, for example, they account

" United Nations. The growth of world industry 1938-1961:
national rabies. New York, 1963.

Industries using agricultural raw materials, by ISIC group
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Cloth i ng,
footwear and

made-up
textiles

13.2
10.4
9.5
9.4

7.0

13.1
12.6
11.4
11.1

9.2
8.6
8.4

Wood
products and

furniture

Percent of total

9.4
11.9
11.9
10.3

8.6

12.7
13.2
11.2

Paper and
paper

products

Other
manufac-

turing, ISIC
Total groups

20-27 28-39

0.5 68.6 31.4
0.6 71.1 28.9
0.7 68.6 31.4
0.8 63.9 36.1

1.2 60.4 39.6

1.0
1.1
1.4
1.6 59.8 40.2

0.3 73.9 26.1
0.4 73.4 26.6
0.5 66.7 33.3

SOURCE: United Nations. The growth of world industry 1938-1961: international analyses and tables. New York, 1965, p. 320-327.
Current U.S. dollars. - Excluding U.S.S.R. and eastern Europe. - Including Italy. - ' Excluding Italy. - Excluding South Africa -

'Excluding Japan.

for 66 percent of the total value added in manufac-
turing, in Nicaragua 65 percent, in Panama 62 per-
cent, and in Costa Rica 60 percent. Textiles are
most important in the Far East, especially in Pakistan
(48 percent of value added in manufacturing) and in
India (39 percent).

While in almost all countries these two are the
largest of the main groups of industries using agri-
cultural raw materials, in a few countries other groups
occupy a very important place as a result of the
availability of particular raw materials. For instance,
wood products and furniture are as much as 42
percent of value added in manufacturing in Ghana,
20 percent in Honduras, and 17 percent in Nigeria;
pulp and paper products are 16 percent in Finland,
10 percent in Norway, and 9 percent in Canada and
Sweden; while rubber products are 22 percent in

Malaysia (Malaya) and 15 percent in Indonesia.

CHANGES WITH ECONOMIC DEVELOPMENT

The contribution to industry as a whole of the in-
dustries using mainly agricultural raw materials is
proportionately much larger in developing than in
developed regions. Table 111-4 indicates that in

1958 they accounted for 31 percent of total value
added in manufacturing industry in the industrializ-
ed countries with market economies, as against 51
percent in the less industrialized countries. In

terms of employment these industries were respon-
sible in 1958 for no less than 64 percent of total in-

2724 25-26



TABLE 111-5. INCREASE IN VALUE ADDED AND IN NUMBER OF PERSONS ENGAGED IN INDUSTRIES USING AGRICULTURAL RAW
MATERIALS, 1953-58

dustr al employment in the less industrialized coun-
tries, as compared with 39 percent in industrialized
countries.

For the world as a whole the share of these indus-
tries declined from 44 percent of value added in
manufacturing industry in 1938 to 33 percent in
1958. At the world level all the major groups of
industries using mainly agricultural raw materials
shared in the proportionate decline, except for paper
and paper products. In the less industrialized coun-
tries as a group there appears to have been a remark-
ably rapid decline in recent years in the share of the
food industries in the total value added in manufactur-
ing industry, which fell from 27 percent in 1953

to 23 percent in 1958, and in that of textiles, which
dropped from 15 to 12 percent during the same pe-
riod. The share of paper and paper products,
however, has continued to rise in almost every region.

The fall in the share of industries using agricul-
tural raw materials in industry as a whole does not
reflect a decline in these industries in absolute terms,
but a greater proportionate rise in heavy manufac-
turing, especially metal products. This in turn re-
flects the changing pattern of demand as incomes
rise."

In the world as a whole (excluding the U.S.S.R.
and eastern Europe), the value added in the indus-

" Several studies have demonstrated that the output of the main
industries using agricultural raw materials (food, beverages and
tobacco; textiles) has a lower income elasticity than the other main
industrial groups. The elasticity for paper products, on the other
hand, is estimated as one of the highest. See, for example, H.B. Che-
nery. Patterns of industrial growth, The American Economic Re-
view, 50(4), September 1960, p. 624-654: United Nations. A study
of industrial growth. New York, 1963.
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SOURCE: United Nations. The growth of world industry 1938-61: international analyses and tables. New York, 1965, p. 320-321 and 324-325
Current U.S. dollars. Excluding U.S.S.R. and eastern Europe.

tries using agricultural raw materials rose by about
a quarter in the period 1953-58 (Table TII-5 and Fig-
ure III-2), in comparison with an increase of about
10 percent in the population. The rise in the num-
bers engaged has been very much smaller and, in
fact, considerably less than the growth of population,
indicating that in general the recent expansion of
these industries has contributed little to total em-
ployment.

The food processing industries, which in terms of
value added are the largest of those using agricul-
tural raw materials, have continued to expand con-
siderably faster than population growth, since con-
sumers tend as their incomes rise to demand an
increasing proportion of processed food, while the
processing is also gradually shifted from the farm
and the household to the factory, reflecting the in-
creasing opportunity costs of time spent in home
processing. Urbanization also tends to bring an
increase in demand for processed food, since urban
dwellers have to purchase most of their food and
are consequently the more ready to purchase it in
processed form, while it increases the need for the
preservation of perishable foods that may have to
be brought long distances from producing to con-
suming centers. Table III-5 indicates that between
1953 and 1958 the value added in the world's food,
beverage and tobacco industries rose by more than
a third.

in the earliest stages, the food processing industries
may be expected to consist mainly of the prepara-
tion for consumption of the staple foods of which

Industries using agricultural raw materials, by ISIC group
Other

manufacturing,
ISIC groups

28-39

Food,
beverages

and tobacco

20-22

Textiles

23

Clothing,
footwear and

made-up
textiles

24

Wood
products and

furniture

25-26

Paper
and paper
products

27

Total

20-27

Pe centage increase

Value added'

World 36 7 18 20 37 25 33

Industrialized countries 35 3 16 18 36 23 31

Less industrialized countries 41 28 36 39 79 37 70

Number of persons engaged

9 6 2 3 17 2 13

Industrialized countries 8 10 2 2 15 9

Less industrialized countries 10 3 10 4 31 4 28



FIGURE 111-2. - CFIANGE IN VALUE ADDED AND IN TFIE NUMBER OF PERSONS ENGAGED IN INDUSTRIES USING AGRICULTURAL
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the diets of low-income consumers so largely con-
sist (for example, the milling of wheat and rice).
As consumer incomes rise, there is some shift in

consumption toward more expensive foods such as
meat, milk, eggs, fish, fruit and vegetables, and in-
dustries processing these products increase in im-

portance. At the same time, industries develop for
the more elaborate processing of the basic foods
(for example, bakery and confectionery). Later, the
food industries become still further diversified to

meet a wide range of tastes and convenience.
Trends in the production and consumption of

processed foodstuffs are particularly well documented
in the United States. From 1925 to 1954 the pro-
portion of the total food supply commercially pro-
cessed (beyond the minimum needed for retail sale
as fresh or raw) is estimated to have increased from
25 to 35 percent. During this period the consump-
tion of frozen foods increased ninefold and of canned
foods almost threefold. These changes were found
to be only partly explained by increasing incomes
and urbanization; much more important were changes
in supplies and in consumer preference, including
technological developments and marketing changes,
such as the increased availability of frozen foods."

Over the longer period 1909-58, the factory pro-
duction (that is, excluding processing by wholesalers
and retailers as well as in farms and households) of
farm food products in the United States rose by
2.6 percent a year, of which about a quarter mainly
reflects the shift to factory processing and the in-
creased purchases of processed relative to unpro-
cessed food (mainly fruit and vegetables).' The
demand for factory processing services appears to
have increased between two and three times as fast
as for farm food products, and the income elastic-
ity of demand during the period 1919-58 has been
calculated as 0.86 for food manufacturers' services,
0.35 percent for farm food products used in manu-
facturing, and 0.57 for manufactured food products."

Table III-5 indicates that the value added in the
world's textile industries increased by only about
7 percent between 1953 and 1958. For this group
of industries, however, there has been a particularly
rapid growth in the developing countries (28 percent).
Before the war, the Indian subcontinent was the only

" Marguerite C. Burke. Consumption of processed farm foods
in the United Sunes. United States Department of Agriculture,
Marketing Research Report No. 409, Washington, D.C., 1960.

" William H. Waldorf. Output of factories processing farm food
products in the United States 1909-1958, United States Depart-
ment of Agriculture, Technical Bulletin No. 1223, Washington, 1960.

William H. Waldorf. Demand for manufactured foods, manu-
facturers' services, and farm products in food manufacturing a
statistical analysis. Unite:I States DeparLment of Agriculture, Tech-
nical Bulletin No. 1317, Washington, D.C., 1964.
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developing country producing cotton to have a domes-
tic textile industry. Since the war, cotton manufac-
turing has been started in a large number of develop-
ing countries, and several have joined India and
Pakistan as exporters of cotton textiles, including
China (Mainland), China (Taiwan), Hong Kong
(whose industry was established soon after the war
on the basis of imported raw materials), Israel, the
Republic of Korea, Mexico and the United Arab
Republic. Between 1951 and 1961 the number of
spindles installed in a representative group of de-
veloping countries is estimated to have increased by
70 percent and of looms by more than 50 percent."

Jute manufacturing capacity has also expanded
rapidly in a number of developing countries since
the war. in addition to the long-established in-
dian mills, a jute manufacturing industry was founded
in Pakistan in 1951, sack factories were established
in Burma, Thailand and a number of African coun-
tries, and mill consumption has expanded in Argen-
tina, Brazil and China (Taiwan).

Among the main forest industries, the value added
in wood products and furniture increased by about
a fifth between 1953 and 1958, and in paper and
paper products by somewhat more than a third,
which was the fastest increase for any group of in-
dustries using agricultural raw materials (Table IH-5).
In both cases the expansion was much more rapid
in the developing than in the developed countries,
especially for pulp and paper products, which in-
creased by about 80 percent in the former group of
countries. While the great bulk of the pulp and
paper requirements of the developing countries are
still imported from developed countries, a number
of them have recently started their own production.
Pulp and paper requirements are rising very rapidly
in the developing countries, as a result of the in-
creased demand for packaging materials as well as
for newsprint.

AGRICULTURAL PRODUCTS IN THE INDUSTRIALIZATION

OF INDIVIDUAL COUNTRIES

Although industries based on agricultural raw mate-
rials now account for less than a third of the total
value added in industry in the developed countries,
in most cases they played a crucial role in the early
stages of the industrialization and general eco-
nomic development of these countries. The pro-

" FAO. Trade in agricultural commodities in the United Nations
Development Decade, FAO Commodity Review 1964: Special Sup-
plement. Vol. 1, Part III, Rome, 1964, p. 52.



duction and export of woollen textiles was the
basis of England's industrialization in the 16th and
17th centuries. Textiles played a major part in the
United States, a number of western European coun-
tries, and Japan, largely through their pioneering
role in the mechanization of production and the de-
velopment of factories in place of handicraft pro-
duction. Food processing and a wide variety of
other industries based on agricultural raw materials
were also of considerable importance in the earlier
stages of economic development in these and many
other countries that are now highly industrialized.

In the United States, industries using agricultural
raw materials accounted for as much as 57 percent
of the total value of manufacturing output in 1879,
but by 1919 this had already declined to 44 percent."
Later data are not strictly comparable, but the con-
tribution of these industries to the value added in
all manufacturing fell from about 40 percent in 1929
to less than 30 percent in the early 1960s."

in Canada, flour milling and the processing of
logs into lumber, both mainly for export, were the
two main industries in 1851, contributing 31 per-
cent and 13 percent respectively to the gross value
of manufacturing output. By 1890 the share of
flour milling had declined to 11 percent and was
slightly exceeded by log products, while with urban-
ization and increased incomes a number of other
food processing industries had moved up into the
ten leading industries. By 1900 the four leading
industries (log products, flour milling, slaughtering
and meat packing, and butter and cheese) were all
based on agricultural raw materials, and together
contributed 30 percent of manufacturing output."
In 1927 the movement of electric power and auto-
mobile production into fourth and fifth place mark-
ed the beginning of the growth in importance of
heavy industry. Even in 1961, however, industries
using agricultural raw materials still accounted for
46 percent of total manufacturing output, as com-
pared with 61 percent in 1925, and pulp and paper
remained the leading industry."

Industries based on agricultural raw materials ac-
counted for more than three quarters of the total
value added in manufacturing in Italy during most
of the latter part of the 19th century, with food and
beverage industries and textiles contributing about a

W.H. Shaw. Value uf commodity output sílice 1869. Na-
tional Bureau of Economic Research. New York, 1947, p. 108-152.

" United States. Statistical abstracts.
" O.J. Firestone. Dovelopment of Canada's economy 1850-

1900. In Trends in American economy in the nineteenth century.
National Bureau of Economic Research, Ncw York, 1960, p. 237.

" Canada. Official yearbooks.
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third each. During this period, textiles had the
largest working force of any industry and contrib-
uted substantially to export proceeds. By 1961-64
the share of the industries using agricultural raw
materials liad fallen to 30 percent of the value added
in manufacturing."

Forest industries have been of particular importance
in the Scandinavian countries. In Sweden, for ex-
ample, the wood and paper industries accounted for
slightly more than a quarter of the total value of
manufacturing production in 1896-1900, as compar-
ed with about a third for the food processing in-
dustries. In spite of the growth of the dairy and
meat industries, food processing declined steadily in
relative importance until it stabilized at about 15
percent of the total value of manufacturing in the
1950s. The forest industries maintained their share
at almost a quarter of the total until the 1930s, but
by 1959-60 this had fallen to about 15 percent.

A major feature of Japan's industrialization at the
end of the 19th century was the rapid growth of a
modern textile industry, which partially replaced the
long-standing handicraft production of textiles. The
production of raw silk more than doubled between
1883 and 1889-93, and that of cotton yarn almost
trebled between 1893 and 1897; after 1890 the cot-
ton textile industry was built up almost entirely on
the basis of imported cotton. As late as 1930, the
textile industries still accounted for more than a
third of the total value added and about half of the
total employment in industry, but by 1959 these
figures had fallen to 10 percent and 18 percent re-
spectively, and in terms of value added textiles were
only slightly more important than the food and
drink industries."

Australia and New Zealand are two of the de-
veloped countries where industries using agricultural
raw materials still account for a large proportion of
industrial activity. In Australia, they contributed
55 percent of the value added in manufacturing as
late as 1934/35, but since the war there has been a
rapid decline to 31 percent in 1961/62; the share of
the food, drink and tobacco industries fell over this
period from 33 percent to 14 percent."

In New Zealand, food manufacturing reached a
peak of 53 percent of the total value of manufactur-

" Italy, Istituto centrale di statistica. Indagine statistic(' sullo
sviluppo del reddito nazionale dell'Italia dal 1861 al 1956. Rome,
1957, p. 212-213, 216-217; Annuario statistic° italiano.

Sweden. Statistical abstracts.
" G.C. Allen. A short economic history of modern Japan.

Allen and Unwin, Revised edition London, 1962, p. 67, 72-73.
197, 204.

Australia, Commonwealth Bureau of Census and Statistics,
Production. I. Secondary industries 1938-39. p. 59; Quarterly
summary of Australian statistics, March 1963, p. 17.



ing production in 1935/36, but has since fallen rapid-
ly to 33 percent in 1962/63. The food manufactur-
ing industries in New Zealand are dominated by
meat freezing and preservation, and dairy production,
both largely for export, which constituted respectively
15 and 11 percent of manufacturing production in
1962/63." A notable feature of New Zealand's post-
war industrial development has been the spectacular
growth of pulp and paper production.

In most of the developing countries, as is clear
from Table industries using agricultural raw
materials are still responsible for a substantial por-
tion of total industrial activity. Even though many
of these countries are now embarking on heavy
ndustries at a much earlier stage of their economic
development than was the case in the countries now
industrialized, the industries based on agricultural
raw materials are likely for some time to come to
account for a large share of their total industrial
output and employment. Moreover, as indicated ear-
lier, they have an important role in paving the way
for the more advanced types of industry.

Long-term statistical series on manufacturing in-
dustry are available for very few of the developing
countries. An exception is India, where a modern
textile industry has been in existence since the mid-
dle of the 19th century. The contribution of the textile
industries to total industrial employment in the In-
dian subcontinent reached a peak of 62 percent in
1909 and then stabilized at around 45percent through-
out the interwar period.36 Even in the early 1950s
the cotton textile industry was still by far the most
important single factory industry in India and all tex-
tiles combined contributed more than 45 percent of
the total capital, number of workers, gross value of
output, and value added in factory industries." Since
the war India has become one of the world's major
exporters of cotton textiles.

Two recent examples of the contribution to eco-
nomic development of industries using agricultural
raw materials are of particular interest. In China
(Taiwan), although sugar production has not ex-
panded for ten years or so, the sugar industry has
had a steadily increasing effect on the economy through
the establishment of new industries using by-products,
including the manufacture of alcohol and yeast from
molasses, the use of molasses in the manufacture of
monosodium glutamate, and the manufacture from

" New Zealand. Official yearbooks.
"Statistics of British India for 1911-12 and preceding Years.

Calcutta, 1913, p. 6-39; Statistical abstract relating to British hulia,
1927-28 to 1936-37. Delhi. 1939. p. 504-511.

"Summary of Census of Indian Manufacturers 1948-52. Sup-
plement to Indian Trade Journal, 25 June 1955, p. 16-19, 24-27.

92

sugar waste of bagasse board and particle board for
export. The sugar industry has also been a factor
in the rapid expansion of the canning industry,
which has made possible the export of large quan-
tities of fruits and vegetables. Exports of canned
foods increased more than sixfold between 1957 and
1963, and their share in the total value of exports
rose from 3 percent to 9 percent. The canning
industry was originally based on canned pineapple,
but there are now about 200 canneries producing a
wide variety of products, while canned mushrooms,
the production of which was begun only in 1957,
have since 1963 been a larger export earner than
canned pineapple. Because the canning industry is
highly labor intensive, it has also helped to alleviate
the employment problem."

The rise of the fish-meal industry in Peru in re-
cent years is especially noteworthy. Production of
fish meal increased from 31,000 tons in 1956 to 1.5
million tons in 1964 (equivalent to nearly 9 million
tons of fish), when Peru accounted for about half
of the world output. The associated increase in the
fish catch took the country from 26th place among
world fish producers in 1956 to first place only nine
years later. Almost all of the fish meal is exported,
and by 1964 fish and fishery products had become
Perit's most valuable export. The number of fish-
meal plants rose from only 27 in 1956, with an an-
nual capacity of less than 1 million tons of raw
material, to 168 in 1964, with a capacity of over
20 million tons, while more than 100 plants also
produced fish oil as a by-product. Since then, there
has been some consolidation in the industry, as a
result of which the number of plants has decreased
and their average capacity increased.

FOREIGN EXCHANGE EARNINGS

An important potential contribution to economic
development of industries using agricultural raw
materials is the earning and saving of foreign ex-
change. When a product formerly exported in raw
form is processed before export, or when a processed
commodity previously imported is produced locally,
a country can obtain for itself the value added that
formerly accrued elsewhere. Not all of this value
added, however, amounts to a net gain in foreign
exchange.

Because of the need to import alt except the sim-
plest processing equipment from developed countries,

" Unite( Nations ECAFE. Op. cit.. p. 138-139.



TABLE CHANGES IN EXPORTS OF SELECTEE) AGRICULTURAL PRODUCTS FROM DEVELOPING COUNTRIES IN RAW AND PROCESSED
roitm, 1953-55 To 1962-63

Nore: Most data refer to major exporters. Exports from China (Mainland) are excluded.
'1953-55 to 1963. - 1953-55 to 1959-61. - 1953-56 to 1962-63. - '1956 to 1962-63.

there is usually a high irnport content in the capital
costs of industries using agricultural raw materials in
developing countries (and equally those using non-
agricultural raw materials). Some of the current
inputs for agricultural processing industries also have
to be imported at present by most developing coun-
tries. Containers provide a good example. In most
developing countries not only cans but even labels
and sealing materials are imported. Thus the im-
port content of meat canning costs is estimated at
about 13 percent in Paraguay and 20 to 30 percent
in some African countries." Other inputs that
have to be imported by most developing countries
include the chemicals and dyes used in textile man-
ufacture, fabric for tire manufacture, and tanning
agents.

Nevertheless, the processing of agricultural prod-
ucts either for export or for import substitution
generally brings a net gain in foreign exchange. It
may be estimated for example that, for every dol-

" An exception is the fish-meal industry in Peru, for which a
large part of the necessary plant and eouipment is now produced
locally, although imports were necessary in the early stages of the
industry's development.

FAO. Op. cit., p. 8.
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lar's worth of jute exported in manufactured form
instead of raw, Pakistan earns an extra dollar in
foreign exchange. Similarly, in the Mexican cordage
industry the net gain is about 50 U.S. cents, and in
cotton textiles in Pakistan 85 cents. Every dollar's
worth of carpet wool manufactured before export
can earn as much as $2.5 to $3 of foreign exchange."

Increased exports of processed agricultural prod-
ucts were in fact singled out by the United Nations
Conference on Trade and Development as one of the
main ways of increasing the foreign exchange earn-
ings of the developing countries. At present only
a small proportion of the agricultural exports of
these countries is shipped in processed form. For
the products included in Table 111-6 the figure is
only about a quarter.41 Much of the remainder
undergoes some processing on reaching the import-
ing country, especially the industrialized countries
of western Europe and North. America. In many
cases agricultural products are re-exported after

" FAO. OD. cit.
" Fishery products, which are not included in the table, consti-

tute an important exc.2ption. Because of their highly perishable
nature, they are almost entirely exported in processed form.

Processed products

Processed

Value of exports in 1962-63
(current prices)

Raw

Percentage
form

--
1953-55

---------
in processed

1962-63

Raw products

Raw Processed

... Million U.S.S ... index 1953-55 100. Percent

FOOD PRODUCTS

Wheat flour 10 177 34 51 8 5 Wheat
Vegetable oi Is 295 739 111 149 35 29 Oilseeds
Cocoa products 38 432 157 79 4 8 Cocoa beans

Total 343 1 348 108 97 19 20

FIBERS AND RUBBER

Cotton manufactures 345 1 085 136 90 17 24 Raw cotton
Wool manufactures 70 245 111 82 17 22 Raw wool
Jute manufactures' 444 162 173 93 59 73 Raw jute'
Hard fiber manufactures. 20 106 163 148 14 16 Hard fibers')
Rubber manufactures' 16 1 060 203 99 1 2 Natural rubber a

Total 895 2. 657 151 94 17 25

FOREST PRODUCTS 4

Sawnwood 171 j ( 129 j
Panels 97 399 ', 605 ), 333 59 44 Roundwood
Pulp and paper 48 ( 205 )

Total 316 399 183 333 59 44

GRAND TOTAL 1 554 4 404 143 102 20 26



processing in these countries, sometimes ev n to
the country that originally exported the raw
product,

For a group of the major processed agricultural
commodities it is estimated that the value of ex-
ports from developing to developed countries in

1959-61 was U.S. $1,348 million, as compared with
$1,757 million for the developing countries' imports
of these commodities from developed countries.''
The biggest deficits were for pulp and paper, cotton
manufactures, and rubber manufactures.

Forest products provide a P.00d example of the
pattern whereby developing countries export prod-
ucts in raw form while importing some of the same
products in processed form for their own domestic
consumption. In 1959-61, unprocessed roundwood
constituted 54 percent of these countries' total forest
product exports, sawnwood and plywood 41 per-
cent, and pulp and paper products 5 percent, For
imports the position was completely reversed, with
roundwood 6 percent, sawnwood and plywood 28
percent, and pulp and paper products 66 percent."

In the last few years, exports of many- processed
agricultural products from the developing countries
have increased rapidly. Over Ille period of roughly

REVIEW OF INDIVIDUAL INDUSTRIES USING AGRICULTURAL RAW MATERIALS

Some of the industries using agricultural raw ma-
terials will now be reviewed in more detail. In
addition to the macroeconomic aspects, an attempt
will be made to indicate, on the basis of practical
experience, the key factors involved t'or individual
industries or groups of industries in the successful
establishment and operation of an economically
efficient enterprise, especially in the conditions pre-
vailing in the developing countries. Where possible,
information is included on such factors as the size and
location of plant, technological aspects, costs, and the
managerial and other skills required. Some of these
questions are taken up again in the discussion of
feasibility studies in the final section of this study.

It is not possible to cover in detail each of the
many industries using agricultural raw materials.
Those that have been selected for illustrative purposes

FAO, OIL cit., p. 97.
" FAO, Prospects for expanding foresi products exports from

develoPing cmmirics. (Mimeographed). Rome. 1964, p. 2.
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a decIde from 1953-55 to 1962-63, the total value
or their exports of the processed products shown in
Table 111-6 rose by more than 40 percent. This is
about 20 times as fast as the increase in their exports
of the same products in unprocessed form. As
noted above, however, the increase in net foreign
exchange earnings would have been smaller to the
extent that the processing industries involved foreign
exchange costs.

The value of exports of fiber and rubber manufac-
tures rose by about 50 percent, apparently at the
expense of exports of the raw product. Exports of
processed forest products rose by more than 80 per-
cent, but because of an even more rapid increase in
roundwood exports there was a fall in the share of
processed products in the total. The growth was
slowest in the case of food products, for which the
share of processed products is also lowest at about
20 percent. For both wheat and vegetable oils
the more rapid increase was in exports of the raw
product.

The problems involved in obtaining further in-
creases in the developing countries' foreign exchange
earnings from processed agricultural products are
discussed in the final section of this study.

are those for which FAO has made case studies or has
accumulated substantial practical experience in its
operational work. They cover a wide range, how-
ever, from the improvement of primitive fish smoking
and coir fiber processing on the one hand, to large-
scale modern industries such as flour milling and
pulp and paper manufacture on the other.

Food industries

Similarly, technological aspects can only be brief-
ly mentioned. Before beginning a review of the
food industries on a commodity basis, however,
is useful to look briefly at some of the main techno-
logical processes and some of the more recent
developments in food technology that are common
to a large number of products. This applies par-
ticularly to the technology of food preservation;
other aspects will be mentioned in the sections on
individual industries.



PROGRESS IN THE TECHNOLOGY OF FOOD PRESERVATION

Dehydration

In dehydration, the water content of a food is
reduced to such an extent that enzymes are unable
to act and micro-organisms are unable to grow.
Deterioration due to other factors is also usually
retarded by a low moisture content. Quality (in-
cluding the ease of rehydration), consumer demand,
cost, and storage behavior are the major factors de-
termining the usefulness of dehydrated products
and, therefore, the choice of the method of pres-
ervation used for a given product. Where the cli-
mate is suitable, sun-drying is an inexpensive meth-
od. Some fruits, like peaches, apricots, figs, dates
and various raisin grapes, are still sun-dried on a
large scale, but even with these products there is a
tendency to use more controllable artificial means
of dehydration. Drying is particularly important for
the preservation of milk protein in dried skim milk.

Artificial drying methods include the use of cabinet
dryers, kiln dryers or evaporators, tunnel dryers,
vacuum shelf dryers, drum dryers, rotary dryers
and spray dryers. Freeze drying is a method that
has been considerably developed in recent years;
damage to color, flavor, and texture is low but
it is still an expensive procedure and is there-
fore used mostly for specialty products or impor-
tant ingredients of dehydrated soup mixes, etc. Foam-
mat drying is another recent development, involv-
ing making a foam by whipping air or an inert
gas into a concentrated foodstuff in the presence of
an edible foam stabilizer and drying the foam; the
flavor and color of foam-mat dried products are supe-
rior to those dried by other methods, but the process
is limited to liquids and concentrates.

Salting and ,fermentation

These too are relatively ;inexpensive methods of
preservation. Although salt has been used in food
preservation for hundreds of years, its action is

not clearly understood. Whatever may be the mech-
anism of salt action, the fact remains that, especial-
ly in combination with acids, it has a selective action
on micro-organisms. This effect is extensively used
in the manufacture of pickles, sauerkraut, and many
other products. There is little doubt that most
fermented foods were discovered by accident and
there seems to be even more uncertainty concern-
ing the mechanisms involved in their production. A
number of chemical preservatives are used for a
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variety of products, but the possibility of their mask-
ing the unsafe condition of the food has obliged the
public health services in various countries to con-
trol their use in a drastic manner. Similarly, even
though the use of antibiotics could theoretically be
effective for the control of the spoilage agents of
foods, the health, authorities have objected to their
utilization owing to various secondary effects.

Canning

The principle of preservation of foods in hermet-
ically sealed containers rests on the destruction by
heat of the micro-organisms that cause spoilage,
and the use of a closed container to prevent rein-
fection. Suitable containers may be made of met-
al, glass, plastics, or other materials. While prop-
erly prepared canned food will keep indefinitely,
deterioration of quality and nutritive value will oc-
cur during the prolonged storage of many prociucts.
The aseptic canning of foods that have been steril-
ized by a high-temperature, short-time process is

receiving a great deal of attention in several coun-
tries. This minimizes the heat damage that accom-
panies traditional long-time processing of food, and
it is also suitable for large containers.

Freezing

In the developed countries there has been a rap-
id expansion of freezing in recent years, but in
developing countries its use is still limited by its
high cost. Whereas cold storage will only retard
the main detrimental changes in foods, freezing
will often slow them down to such an extent as to
allow prolonged storage of the product. However,

the inactivation of some of the enzymes by blanch-
ing is often necessary before freezing. As far as
flavor, odor and color are concerned, the changes
caused by freezing are usually less marked than
when the same foods are canned. Syruping or mix-
ing with sugar is used with many fruits in order to
assure better quality in the frozen product.

There are three main direct-contact freezing meth-
ods, with many variations: freezing in still air,

blast freezing and immersion freezing. There are
also several indirect-contact methods, including the
inultiple-plate freezer. New techniques are con-
stantly proposed to meet special product require-
ments and to attain greater economy. Among

these, mention may be made of dehydrofreezing,
in which the product is partially dehydrated before



or during freezing. This procedure has certain
advantages over both dehydration and freezing, but
its practical possibilities are at present limited by
its high cost.

frradiation

The principles of preserving foods by exposing
them to ionizing radiations are now fairly well under-
stood. They are based mainly on three modes of
action: physiological effects, such as the prevention
of sprouting of potatoes and onions; inhibiting the
growth of micro-organisms or destroying them al-
together; and the killing or sterilization of insects,
leading to considerable possibilities for food disin-
festation. Among the products showing the most
promising possibilities are potatoes, dehydrated fruits,
fresh fruits, marine products, meat and meat prod-
ucts.

WHEAT "

In recent years there has been a rapid and wide-
spread increase in modern flour mills in developing
countries, both those which produce their own wheat
and those which depend almost entirely on imports,
in order to meet the sharply increasing consumption
of flour associated with higher incomes and urban-
ization. In wheat-producing countries, primitive
mills (generally cottage-sized tmits using stone grind-
ers) account for a large share of total milling ca-
pacity, for example, 20 to 40 percent in Algeria, Bra-
zil, Lebanon and Turkey, 60 to 75 percent in Mo-
rocco, Pakistan and the United Arab Republic,
and as much as 85 percent in India and Iran. More-
over, the predominant type of modern commercial
mill in these countries is a relatively small or me-
dium-sized unit (with an annual capacity of up to
30,000 tons of wheat), serving the requirements of
rising but often localized wheat production and re-
flecting the general shortage of transport and stor-
age facilities in many developing countries. For
such reasons a number of governments (as in Bra-
zil, Ecuador and India) have encouraged the continu-
ing existence of small units. In nonwheat-produc-
ing areas, on the other hand, not only are primi-
tive mills virtually nonexistent but the typical mills
constructed in recent years have been comparatively

" FAO has recently carried out a preliminary survey of modern
wheat flour milling in developing countries, on which the present
account is largely based. See Economic survey of modern flour
mills in developing countries and some policy inzplications, FAO Grout)
on Grains, ccr: Olt 66/7, Rome, January 1964 (based on replies
to questionnaires).
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large units (with an annual capacity of more than
165,000 tons of wheat in Nigeria and Senegal, for
example) which, because of the different supply con-
ditions and the relatively late start of the industry,
have been in a better position to make use of the
economies of scale inherent in the production and
marketing of flour.

The degree of utilization of the existing milling
capacity varies greatly from country to country.
The problem of surplus capacity is less acute and
less general in developing than in developed countries,
and where it exists the reasons are different. In
most developed countries there is substantial excess
capacity, primarily as a result of demand factors
such as the declining commercial export outlets for
flour. In the developing countries with excess ca-
pacity, this reflects mainly difficulties which inter-
rupt the flow of wheat for milling, such as the scar-
city of foreign exchange, import restrictions, the lack
of working capital and of transport facilities, and
the high_ cost of unloading wheat at the ports.

In most developing countries, the larger and more
modern mills appear to be working near to capacity,
while the underutilized element tends to be concentrat-
ed among relatively srnall and obsolete mills, many
of which are in need of modernization and amalga-
mation into larger units. In a number of these
countries (including Lebanon, Sudan, Turkey, Uganda,
the United Arab Republic, and possibly India) the
overall milling capacity is extended to the point of
necessitating new constructions in the near future.

Both the capital outlay and the operating costs of
modern mills in developing countries decline per
unit of output the larger the size of the mill and
its scale of operation. For instance, the total ex-
penditure on buildings, land and equipment per
metric ton of wheat tends to be nearly twice as high
for relatively small mills in Colombia and Costa
Rica, with a daily capacity of 25 metric tons of
wheat, as in large mills in Ghana and Sudan,
with a capacity of over 200 tons (Table III-7). Sim-
ilarly, the operating expenses (excluding the cost of
wheat, which is by far the largest item) in a large
and fully utilized mill in Sudan are a third to a half
of those in smaller or less fully utilized mills in some
other developing countries (Table III-8). These data
are in line with the situation in developed countries.
Sample figures for western Europe indicate that con-
struction costs per ton of milling capacity per 24
hours decline from U.S. $19,000 to $5,000 as ca-
pacity rises from under 10 to over 200 tons per 24
hours; over the same range of capacities operating



Cost of wheat

Variable costs'

Fixed costs

Subtotal (2) + (3)

TOTAL EXPENSES

Less value of by-products

ACTUAL COST

(adjusted for value of by-products)

SOURCE: FAO. Econon ic survey of modert flour mills in develop-
ing countries and some policy implications Rome.

Figures refer to government mill which closed down in 1962.
Preliminary calculation for 2 new mills.

costs fall from $30-40 to $11-14 per ton of grain
milled. The absolute level of costs per ton of wheat
for mills of a given size also appears to be roughly
comparable as between developing and developed
countries, in the case of both capital and operating
costs.

By-products of milling (mostly bran) account for
20 to 30 percent of the total volume of wheat milled
in developing countries, and their utilization is there-
fore a major factor in the economics of the industry.
Generally, however, this does not appear to have
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been a problem as the by-products find their way
in most cases into animal feeding at home or into
exports, mainly to developed countries. in fact,
some developing countries appear to have built up
a profitable and rapidly growing export trade in
milling offals, while in a number of countries the
by-products of milling have given rise to the establish-
ment of local compound feed plants.

Modern mills are capital-intensive, labor-saving
enterprises. Initial capital costs range from at
least one million to many millions of dollars. Man-
power requirements are relatively modest, particu-
larly for unskilled labor, and are estimated to amount
to only 0.5 to 1 man per ton capacity per 24 hours,
depending on the degree of mechanization of the
storage of grain and finished products. Neverthe-
less, their indirect effects on employment can be
significant, in that milling operations give rise to a
variety of food processing industries, such as bak-
eries and the production of cakes, pastry, biscuits
and pasta. A particularly striking example is Nigeria,
where there are now about 3,000 bakeries, including
one employing 220 persons.

Flour production in developing countries tends
to be a costly undertaking, compared with the price
of flour available on international markets. This,
however, as already indicated, does not appear to
be due to higher milling costs in developing coun-
tries, but may rather refiect the high cost of wheat
production and the poorly developed infrastructure
of basic services (especially port and storage facil-
ities), as well as the policy of subsidizing flour

TABLE ESTINIATED OPERATING COSTS OF MILLING 1 METRIC TON OF WHEAT IN SELECTED DEVELOPING COUNTRIES

SOURCE : FAO. Economic survey of modcrn flour mills in developing countries and sonic policy implications. Rome.
' Fuel and power, repairs and maintenance, wages (temporary workers) and social security, selling expenses. - Depreciation, interest

on capital, insurance, taxes, interest on loans, wages (permanent staff) and social security. - Rough estimate.

Chi le
(1964)

Peru
(1963)

Costa Rica
(1962)

Guatemala
(1964)

Venezuela
(1962)

Senegal
(1964)

Sudan
(1963)

U.S.$ % U.S.S % U.S.$ % U.S.$ % U.S.S % U.S.S % U.S.$ %

54.64 74 96.10 82 95.44 76 114.78 90 95.22 82 72.92 75 79.07 88

16.74 23 17.22 15 13.12 11 3.35 3 ... ... 7.96 9

2.01 3 3.84 3 16.57 13 9.85 7 ... ... ... ... 2.38 3

18.75 26 21.06 18 29.69 24 13.20 10 21.16 18 24.31 25 10.34 12

73.29 100 117.16 100 125.12 100 127.99 100 116.38 100 97.23 100 89..41 100

4.24 6 '11.71 10 16.34 13 12.69 10 19.22 17 6.08 6 1.92 2

....._

69.15 94 105.45 90 108.78 87 115.30 90 97.16 83 91.15 94 87.48 98

Metric
tons

Thand
U.S.$ U.S.S

Philippines 167.0 3 124.7 18 711

Venezuela: I 1962 270.0 3 777.8 13 992

1962 90.0 1 157.2 12 858

Costa Rica' 1962 24.5 321.9 13 134

Colombia 24.0 300.0 12 500

El Salvador 1961 128.0 1 580.0 12 344

Morocco 1964 9 880 toil 860
Nicaragua2: I 1965 74.4 614.3 8 257

1965 61.6 571.4 9 276

Ethiopia 60.0 8 000

Ghana 1965 210.0 1 400.0 6 667

Sudan 1962 240.0 1 511.9 6 299

Cost of
Capacity Total buildings, land
(wheat cost of and equipment

Year input per
24-hour

buildings,
land and

per metric ton
of daily

day) equipment capacity of
wheat

TABLE -7. - ESTIMATE OF CAPITAL OUTLAY FOR MODERN FLOUR
MILLS IN SELECTED DEVELOPING COUNTRIES



exports practiced by developed countries. Notwith-
standing the high cost of locally produced flour, the
balance of economic advantage may still favor mill-
ing activities in developing countries, depending on
the importance of other objectives such as the sav-
ing of foreign exchange, the absence of equally at-
tractive alternative investment opportunities for pri-
vate capital of both domestic and foreign origin, and
the fact that wheat can be transported more cheaply
than flour and can be more readily stored in tropical
conditions.

The basic economic problem of milling industries
in developing countries which produce wheat is to
encourage the modernization of obsolete primitive
mills, or the establishment of new mills in areas of
new production, without adding to the excess ca-
pacity of the industry as a whole. For other countries
which depend on imports of flour, the question is
whether the direct and indirect benefits of establish-
ing local flour mills offset the costs involved.

Finally, mention may be made of some recent
developments in the technology of wheat utilization.
The development of turbo milling or air-classification
of flour has made possible the separation of flour
into fractions of different protein content by means
of a vortex classifier using centrifugal force in an
air medium. Flours prepared by turbo milling may
be enriched with amino acids and vitamins to pro-
duce high protein food suitable for infant and child
feeding. Interesting possibilities are also opened
up by mechanical dough development, whereby me-
chanical energy is used within a mass of dough to
bring about within a few minutes structural changes
that would normally require several hours of fer-
mentation.

RICE

A recent survey of 32 countries carried out by
FAO " indicates that the basic economic structure of
rice-milling industries varies greatly from country
to country. The available equipment ranges from
crude hand implements or small-scale village units
to highly complex and capital-intensive processing
factories. Mechanical milling (which includes the
small-scale village huller) is spreading, and probably
more than half the world's rice supply is now process-
ed in this way. Yet the traditional hand-pounding
by pestle and mortar is still the more important
method in many countries. For example, in Pak-

" FAO. FAO rice report 1965. Rome, 1965, p. 26-32.
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istan about 75 percent of the crop is hand-pounded ,

in Indonesia 60 percent, and in India 50 percent,
while in Africa frequently less than a tenth is me-
chanically milled. In contrast, hand-pounding is

comparatively rare nowadays among the Asian ex-
porters (1 percent in Thailand, 8 percent in Burma
and the Republic of Viet-Nam) as well as Latin
American countries.

The average capacity of the mills was found to
range from only 200 kilograms per hour in Japan
and the Republic of Viet-Nam to as much as 3 tons
in China (Taiwan) and Morocco. The great ma-
jority of mills are located in villages or on farms in
the rice-producing and -consuming areas. In such
areas, smaller mills generally possess economic ad-
vantages over larger ones. They are situated close
to the source of raw materials and have closer con-
tact with growers. Their overhead costs are lower
since their organization is simple and requires less
skilled manpower. They are not so dependent,
therefore, on a continuity of supply. The larger
mills at the ports are vulnerable to a long-term
trend toward decentralization which seems bound
to occur when inland transport becomes easier and
as farmers market more of their crop. This trend
can be seen in Thailand, where today 80 percent of
the export rice (a third of the total crop) is milled
up-country and shipped as milled rice to Bangkok;
this is a complete reversal of the earlier position
and reflects the rapid spread of rice-milling facilities
in rural areas. A unique pattern exists in japan,
where husking (carried out on the farms) is separat-
ed from the polishing and removal of bran layers
(effected at the retail stage).

Underutilization of rice-milling capacity is wide-
spread. The FAO surveys have indicated that the
mills in most Far Eastern countries operate for only
about six months or less in any year: the utilization
tends to be greater in importing countries such as
Ceylon and Malaysia (average 7 to 8 months used)
than in exporters like Burma and Thailand (5 to
6 months used). With some exceptions such as
Cuba and Madagascar, there is less underutilization
outside the Far East. However, it is to be doubted
whether such data alone can conclusively demon-
strate a real excess of usable milling capacity on eco-
nomic grounds; and, if they do, whether they pro-
vide a case for reducing capacity rather than for
action to reduce bottlenecics on the supply side.

There has, no doubt, been an overexpansion of
rice milling in some areas because there is little
other industry in which private capital can be prof-



itably invested. There are also problems arising
from the shifting patterns of demand due lo rapid
urbanization. But, equally, some of today's appar-
ent excess capacity is of a transitional nature, hav-
ing been caused by the spread of more advanced or
larger scale machinery before traditional mills have
been closed down, or before the establishment of
complementary facilities in the form of storage or
communications, which would be needed to make
the new mills fully efficient.

Overcapacity or underutilization may be concen-
trated in small and obsolete plants: this should not
obscure the fact that there is a great need in many
developing countries for the systematic moderniza-
tion and replacement of existing mills. It is, in-
deed, for this reason that most countries :follow a
twin policy of simultaneously limiting the spread
of new mills, while encouraging the existing mills to
renovate their equipment.

In India, for example, government policy was to
protect the hand-pounding industry, which gives
more nutritious undertnilled rice and provides 10
times more employment for the same quantity
processed. However, the mills play such a crucial role
in the marketing and distribution of rice that the
Government has now decided to try to dominate
the industry by establishing a large number of pub-
licly owned modern mills during the fourth plan.
In many countries, for example in the Republic of
Korea, the processing facilities are very small and
require modernization, but the Government prohib-
its new construction because the present capacity
is considered excessive. Similarly, Madagascar is

closing down several of its obsolete rice mills, even
though production is rising. At the same time,
Ceylon wishes to erect more modern types of mill
but lacks the capital resources, and Burma is estab-
lishing a number of modern mills.

The capital costs of new equipment can be esti-
mated with some precision. In the Far East they
range very widely: from the inexpensive pestle and
mortar made of wood to U.S. $560-720 for a sim-
ple huller-type mill with a capacity of 250 kilograms
per hour; or for power-driven mills proper, from
$2,000 for a small-scale polisher mill (500 kilograms
per hour) to $8,000 for a Japanese-type self-contained
mill (1 ton per hour), and $120,000 for a large-scale
European mill (Annex Table 16).

lt is much more difficult to find representative fig-
ures of the operating costs of existing equipment
under local conditions. These will depend on the
services rendered by millers, the extent to which
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the machinery is used to its full capacity, the type
of mill and its scale of operation. It also depends
on such factors as local costs of power and labor,
the milling qualities of the varieties of paddy grown,
and the way in which by-products are disposed of.
Nevertheless, the cost data collected by FAO, though
incomplete, are in line with the generally accepted
estimates for new machines. Among the larger
producing countries, the full charge for milling,
cleaning, husking, whitening and polishing ranged
between 3 percent and 5 percent of the price which
the consumer pays for his milled rice, or about
$4 to $7 per ton. Comparable data for developed
countries are not available. Operating costs are
reported to range between 10 and 15 percent of the
retail price in the United States and Australia ($20
or more per ton) but these figures usually include a
range of additional services St1C11 as drying and pack-
aging.

Medium- or large-scale mills are only justified
when there is enough concentration of paddy pro-
duction to keep a large installation running through-
out the year. The establishment of such mills
usually involves high capital investment but there
are no great technical problems. From the techno-
logical viewpoint, modem milling facilities are of
great advantage, especially if they have paddy dry-
ing and storage facilities so that the moisture level
of the paddy can be adjusted when necessary, thus
reducing the amount of broken grains. Further-
more, such mills can separate the bran from husk
and brokens so that this valuable by-product can
be further utilized."

SUGAR

Next to the milling of the staple grains, sugar
manufacture is generally the largest food industry
in developing countries. Most of these countries
have substantially increased their production of sug-
arcane (sugar beet in a few countries) in recent
years, but many of them depend at least partly on
imports to meet the rapid increase in the domestic
consumption of sugar.

Most of the developed importing countries import
raw sugar, as do those of the developing countries
that have their own sugar refineries. Bulk handling,
which lowers costs, is possible with raw sugar, while
the importing countries prefer to use their own

" For details on technical aspects of rice processing, see FAO.
Equipment for the processing of rice. Agricultural development
paper No. 27, Rome, 1953; FAO. Illustrated glossary of rice
processing machines. Rome, 1957.



factory capacity for refining (the economic size or
a refinery is much larger than for a factory pro-
ducing raw sugar).

During the postwar period there has been a trend
toward increasing concentration in the sugar in-
dustry. For example, the munber of sugar mills
in Mauritius has decreased from 49 in 1937 with
an average production of 7,900 tons of sugar per
year to 23 in 1961/62 with an average annual ca-
pacity of 24,000 tons. This concentration is the
result of economies of scale, as well as the difficul-
ties of producing first quality sugar in smaller mills.

Nevertheless, sinall-scale sugar mills remain im-
portant to supply the local population with sugar
where the establishment of a modern sugar industry
is not economic. These small-scale mills produce
noncentrifugal sugar (gur or jaggery). While the
quality of the product is inferior to that of centrifugal
sugar, it is still consumed in many areas. The es-
sential difference between the two processes is that,
in the production of centrifugal sugar, the juice is
concentrated under vacuum and thus at a much
lower temperature, and that crystals and molasses
are separated in centrifuges. The equipment need-
ed for noncentrifugal production is very limited and
its operation requires little skill. Apart from the
low capital requirements, the major saving is in the
transport of cane. A problem is the difficulty of
storing the product because of its high moisture
content.

A modern sugar factory, with its expensive equip-
ment, is generally only economic for capacities of
2,000 to 4,000 tons of cane per day, depending on
the price of sugar. This requires adequate facilities
and organization for the transport of cane to the
factory since, if processing is too long delayed, the
sugar turns into a form (invert sugar) that does not
crystallize and is unsuitable for refining, and some of
the sugar content is lost. In some developing coun-
tries, however, large-scale schemes, integrating raw
material production and processing, have been
successfully established in recent years, sometimes
in irrigated areas.

From a technical point of view, the suaar industry
is an old industry, as the basic principles of modern
sugar manufacture, such as extraction by a mill-
train, clarification methods, use of filter presses,
multiple effect evaporation, sugar boiling in vacuum,
etc., were invented long ago. Machinery is, of
course, steadily being made more efficient, with a
general trend to make all processes continuous. In
the chemical field, the modem plastic ion-exchangers
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make possible the removal of Na and K cations so
that the proportion of molasses is sharply reduced.

Sugar manufacture gives rise to a great number
of by-product industries, including alcohol from
molasses, cattle feed from sliced beet as well as
molasses, and pulp and paper and particle board
from crushed cane (bagasse).47 It also provides an
essential ingredient for many other manufacturing
processes, including confectionery, preserves, fruit
canning and the production of fruit juices and soft
drinks.

OILSEEDS

The processing of oilseeds (following such opera-
tions as shelling and drying) is a technically simple
process of extraction of the oil by pressure or by
the use of solvents and its subsequent refilling if
meant for human consumption. More advanced
forms of processing include the improving of the
oilcake for human consumption, but this is not yet
commercially important. Oils (and fats such as
tallow) are also the main ingredients in the manufac-
ture of soap and of margarine.

When oilseeds are to provide food or feedstuffs
for local consumption, they must normally be
processed within the producing area, and there
are in fact substantial oilseed crushing industries in
developing countries such as Ceylon, India and
Indonesia, where there is a large domestic de-
mand for vegetable oils; in some of these countries,
goods manufactured from vegetable oils are also
produced, including, soap, margarine and vanaspati
(vegetable ghee). Processing has also developed in
a number of primarily exporting countries, including
Senegal, Nigeria (where in addition to a consid-
erable expansion of groundnut crushing capacity
in the Northern Region, a palm kernel crushing
mill has recently been established in the Western
Region), and the Philippines.

In the developing countries, there are, however,
a number of problems encountered in processing
more of the oilseeds that are destined for export.
There is keen competition from industries in im-
porting countries which are protected by tariffs
on processed imports, and are also in a better po-
sition to offset the effects of unstable world market
prices (by blending or switching between different

" In the siting of new sugar plantations and nUlls, the possibility
of establishing an integrated operation with pulp and paper de-
serves careful consideration.



kinds of seeds)" than processors in developing ex-
porting countries. Capital requirements are substan-
tial, while a high level of technical and organizational
skill in management is also needed.

Apart from the potential increase in export in-
come, processing in the exporting country appears
to have several other advantages. It provides more
flexibility in choice of markets, so that the oil and
the cake may be shipped to different markets. It
allows the establishment of associated industries,
particularly soap and margarine, based in large
part on local raw materials. Furthermore, the avail-
ability of oilcake is useful in the development of
a livestock industry.

Other factors determining the advisability of the
developing countries processing more of their oil-
seeds for export include the comparative costs of
processing in producing as against importing coun-
tries and rates of return on investments." The ex-
tent to which oilseeds are processed in developing
countries has been determined to a great extent by
government policies. Ceylon has long had export
duties on copra and its products at rates favoring
the export of oil. In Senegal, where about half of
groundnut exports are now in the form of oil and
cake, crushing was begun during the war, and
prices and markets were subsequently guaranteed by
France. India virtually banned the export of oil-
seeds in the early 1950s, and the export of linseed
was also banned in Argentina.

The value added by oilseed crushing appears gen-
erally to be relatively small. The crushing margin
(the difference between the market price of the oil-
seed and the returns from the sale of the products)
is often only $15 per ton or even less which, in the
case of groundnuts for instance, would be little
more than 10 percent of the value of the products.

FRUIT AND VEGETABLES

The demand for processed fruit and vegetables is
very largely in the high-income developed countries.
in most developing countries there is still ample
scope for expanded consumption of fresh fruit and

" Because of hydrogenation (which raises the melting point
of oils) and improvements in refining, there is a high degree of
interchangeabiiity between the main vegetable oils, which gives
manufacturers some freedom of choice according to prevailing
prices. In fact it seems that in recent years large crushing firms
in developed countries have made very little profit on the crushing
process itself, and that the decisive factor in the profitability of their
operations has been the degree of their success in buying and blend-
ing raw materials.

"These and other factors affecting the location and develop-
ment of oilseed processing industries, particularly in developing
countries, are dealt with in more detail in FAO. The economic
aspects of the location of oilseed crushing industries. CCP : OF 66/12,
Rome, 1966.
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vegetables before demand is likely to increase for
the more convenient but more expensive processed
product. Furthermore, in many tropical countries,
where the seasons are less pronounced, there is less
need for the processing of fruit and vegetables to
make them available out of season. Thus, for the
time being at least, processing establishments in de-
veloping countries are likely to have to aim primar-
ily at export markets.

The first essential, an adequate supply of raw
material, is often difficult to secure. in many de-
veloping countries the processing sector is regarded
as purely residual, to be used to absorb surplus
quantities of fresh fruit and vegetables, for which
the processors pay low prices. Thus in Morocco,
for example, citrus juice factories have consistently
operated with considerable excess capacity.

A processing plant can operate economically only
when assured of a more or less continuous supply
of raw material. Incidental surpluses provide no
adequate basis for such a plant, nor should it be
assumed that low-quality produce, which can-
not be sold on the fresh market, can provide the
raw material basis for processing. The most mod-
em n processing method will not be able to produce
high quality products from second-grade material.
To assure regular supplies of raw materials, the
specialized production of fruit and vegetables for
processing, possibly under contract, must generally
be envisaged.

Varieties suitable for the fresh market are often
not suitable for processing purposes, particularly for
juicing, which has expanded rapidly in some develop-
ing countries. For the manufacture of citrus juice,
for example, suitability depends generally on the
juice content of the fruit combined with its sugar
content. in the case of oranges, bitterness can be
a problem, and for this reason as well as their low
juice content, navel oranges are generally unsuitable
for processing. Another undesirable quality is the
formation of precipitate in the juice, as in blood
oranges. Oranges of the common blonde or sha-
mouti varieties are also unsuitable because of low
sugar content, lower juice yield and flat flavor. On
the other hand, the Valencia variety generally has
ideal qualities for juicing. Similar considerations
apply to other fruits and vegetables.

Even where a steady supply of good quality 'fruit
or vegetables is assured, this will generally reach
the market during only a limited season of the year.
The processing capacity of a plant will therefore be
utilized only very briefly, placing a heavy burden



on the final product in the form of overhead costs.
In the planning of processing facilities, care must
therefore be taken to ensure that a number of com-
modities can be processed one after the other. In
several developed countries, for example, factories
for canning peas are used to process surpluses of
beans and other products coining onto the marlcet
after the pea season is over.

Before setting up a plant, careful investigation of
market possibilities must be carried out. Although,
unlike the raw material, the processed commodity
can theoretically be stored until prices are favorable,
such a policy is normally not economic owing to
the high storage costs involved. It may even be
more economic to destroy or neglect a fresh prod-
uct than be forced to store the processed com-
modity and sell it at prices that do not cover raw
material and processing costs.

Processing, if carried out for foreign markets,
will prove economic only if costs (including raw
material, processing and transport) are directly com-
petitive with other producing countries. Process-
ing costs, apart from the influence of multiproduct
utilization of a plant already mentioned, also de-
pend on the capacity of the equipment. Economies
of scale play a very important role (see Table III-3
above concerning canning), and almost all process-
ed fruit and vegetables entering international trade
come from large-scale units. Smaller plants can
only compete on the international market if they
have access to cheaper raw materials.

Filially, the lack of integrated planning has caused
considerable difficulties for the canning industry in
several countries. There are several instances where
the government has continued to place a heavy
import tax on tin or on sugar after the establish-
ment of a canning industry.

MEAT

When planning new abattoirs and meat process-
ing plants, particular attention must be given to
location, water supply, transport, capacity, design,
operation and management, and to the choice of
processing method.

The location of abattoirs in livestock-producing
areas or in meat-consuming areas is a major issue
in many countries. A shift from the transport of
live animals to the transport of meat is often con-
sidered an obvious step toward greater marketing
efficiency. ft is argued that, by avoiding losses in
weight and quality in live animals, saving feeding
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and labor costs, and carrying only the salable part
of the carcass, the overall transport costs could be
greatly reduced. This is true in many economically
advanced countries, where these savings are greater
than the additional costs of maintaining the meat
at a low temperature to keep it in good condition,
and has led to the current interest in slaughter
producing instead of consuining areas. However,
this practice is not applicable in all developing coun-
tries, particularly in those where, because of the lack
of good roads, reliable rail services and qualified
maintenance staff, refrigerated transport with refrig-
erated stores at the dispatching and receiving ends
is considerably more expensive than in industrialized
countries. Where thorough investigations on the
comparative costs of livestock and meat transport
have been carried out, as for instance in Madagascar,"
it has been found that meat transport, although
technically more efficient, would cost twice as much
as the transport of live animals. The neglect of
careful transport studies has led in several countries
lo wrong decisions on the location of abattoirs
and has jeopardized their efficient operation.

The determination of capacity depends upon the
market outlets, as well as the possibility of obtain-
ing supplies. Unfortunately, in certain instances
abattoirs have been planned on too large a scale,
with the result that the capacity is not fully used
and they are burdened with heavy overhead costs.
Cost calculations and actual cost records of abat-
toirs of varying sizes in Europe have shown that
slaughter costs per head of cattle decrease consider-
ably up to a capacity of 30,000 to 40,000 head of
cattle per year." Beyond this capacity, slaughter
costs decrease theoretically only very slightly with
the size of the plant. In practice, however, there
is a risk that in large abattoirs the advantages gained
by the use of mechanized equipment may be jeop-
ardized by inefficient operation. When labor costs
are high it may happen that larger abattoirs (more
than 100,000 cattle slaughterings a year) cannot with-
stand competition from medium-sized units, which
have higher labor productivity and are more easily
managed. In addition, the development of small and
medium-size equipment for the processing of by-
products, such as fat rendering and the processing
of meat, bone and horn meal, has enabled medium-

" M. Lacrouts et al. Etudes des problémes posés par l'élevage
et la commercialisation du Mail et de la viande a Madagascar.
Paris, 1962.

" FAO. Informe para el Gobierno del Uruguay sobre aspectos
técnicos y económicos de la reorganización de la industria de la
carne en Uruguay. Rome, 1963.



size abattoirs, provided they are well located and
efficiently operated, to compete with larger plants.

For the export marketing of meat and meat prod-
ucts, large-scale abattoirs have definite advantages.
These, however, are due more to the benefits to be
derived from larger scale marketing operations to
developed countries (transport, negotiation of con-
tracts, introduction of brands, etc.) which do not
carry so much weight in the internal marketing of
meat and meat products in developing countries,
where there is close contact between customers and
processors.

With regard to the method of slaughtering and the
internal design of the slaughter plant, a distinction
can be made between the booth system, whereby
space is provided for individual butchers to carry
out killing, bleeding, flaying and evisceration on a
single dressing bed, and the line system, whereby
the various operations are performed by employees
of the abattoir placed at the slaughterline along which
the carcasses are passed.

Mechanized slaughter operations are only economic
where a sufficient throughput of animals (at least
20 cattle per hour) justifies the capital investment.
Moreover, since mechanization apart from serving
hygienic purposes is mainly a means of saving man-
power, the local wage levels and the labor situation
in general should be taken into account when decid-
ing whether or not to adopt it.

The efficiency of slaughtering depends to a large
extent upon the management of the plant. This is
often related to ownership, which can be vested in
municipal authorities, special public bodies, mixed
enterprises combining both public and private capital,
purely private firms or farmers' co-operatives. A
large number of abattoirs in developing countries
have been built by municipal authorities. They have
several advantages, but they tend sometimes to try
to maintain their position even though an alternative
marketing system might become economically more
advantageous. Some also tend to regard slaughter
fees as a convenient source of revenue and charge
too much for the services rendered. In some coun-
tries, mixed ownership has been favored, as for
instance ownership by a stock producers' co-opera-
tive society associated with public development capi-
tal and subject to central government control. Pri-
vate and municipal management experience and ini-
tiative may also be combined with a measure of public
control in mixed cornpanies.52 This form of own-

"Successful examples are in Tanzania and Bechuanaland. See
FAO. Report lo the Governnzent of Bechuanaland 011 the beef cattle
and meat industry. rno/Er-ris, Report No. 1783. Rome, 1963.
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ership and management has proved particularly suc-
cessful in developing the export trade, which requires
special experience and market contacts, and often
established brand names for the sales product. In
some countries, as for instance in Kenya and Rhode-
sia, public bodies with a monopoly in large-scale
slaughtering have been established, where the abat-
toirs are integral parts of special marketing systems
established to achieve objectives unlikely to be at-
tained by unco-ordinated private enterprises. Private
abattoirs are often neglected. There is, however, no
reason why private investment should not be encour-
aged, provided conditions are hygienic and there
is some guarantee against the possibility of local
monopoly being abused to the disadvantage of the
community.

Particular attention has to be given to good man-
agement, which can often compensate for less than
ideal design and equipment. Unfortunately, in de-
veloping countries, personnel of desirable caliber
and experience are seldom readily available. The
training of personnel, not only in the supervision
of meat hygiene but also in the marketing and man-
agement aspects, therefore requires special attention.
Where local personnel cannot be made available
immediately, outside agencies with special experience
can be engaged to run an abattoir for a standard
charge.

There is a great need to improve rural slaughtering
facilities and organization. Since the improvement of
these facilities requires only limited funds, which
could be provided from local sources, governments
should provide villages and small towns with more
assistance and advice in establishing low-cost rural
abattoir facilities operating under more hygienic
conditions."

In many developing countries inadequate use is
made of the by-products from the slaughter and
dressing of livestocic. Much valuable material is

wasted, which if conserved would make a notable
contribution to the economy of the country. Blood,
bones and inedible offals are examples of material
which can be processed in the country, thus eliminat-
ing or reducing the need to import certain types of
feed additives or 'fertilizers, for instance blood meal
and bone meal."

The processing of meat and by-products is a main

"See FAO. Meat handling in underdeveloped countries: slaughter
and preservation. Agricultural Development Paper No. 70, Rome,
1960: FAO. Meat hygiene. Agricultural Studies No. 34, Rome,
1957: FAO. Marketing of livestock and meat. Marketing Guide
No. 3, Rome, 1960.

SCC FAO. Processing and use of animal by-products. Agri-
cultural Development Paper No. 75, Rome, 1963.



part of the operations of many slaughter plants in
industrialized countries. The demand for processed
meat in developing countries is, however, still limited,
and large-scale equipment for the processing of
meat into sausages or other products is not often
required. Only where exports or import substitu-
tion are envisaged and where meat for export has to
be canned for other than marketing reasons does
the choice of processing equipment require particular
attention.

MILK

Rapid advances have been made by the dairy
industries of many developing countries since the
war, to a large extent through government-sponsor-
ed schemes. Although the dairy projects undertaken
llave generally been successful, sorne of them llave
not been economically viable, primarily because of
inadequate preinvestment surveys and faulty pro-
duction planning.

The principal problem in establishing a new milk
plant is the determination of its capacity and produc-
tion pattern. This involves a correct assessment of
the currently available milk supply and of the likely
effects of the p!ant on actual and potential milk
producers. These effects are frequently overrated.
Even in countries with advanced dairy industries,
capacities of new plants are often misjudged, though
here the more frequent error is an underestimate of
supplies. In developing countries, where overoptimis-
tic assessments of the development of milk pro-
duction are more common, it is generally advisable
to provide for the phased expansion of a milk plant,
without burdening it with excessive overheads from
the start. Such an approach implies the careful
selection of a location allowing for future expansion
and the need for a road network capable of handling
larger deliveries.

Perhaps the most important obstacle to a high
level of utilization of capacity within a given volume
of supplies is the wide fluctuation between the high
and the low production seasons. A plant designed
to utilize supplies during the peak season plus a
small safety margin, will necessarily operate on an
annual average basis with considerable excess capac-
ity. Assuming a production ratio between low and
peak season of 1:2, annual plant capacity utilization
would be 71 percent, at a ratio of 1:3 it would be
63 percent, and at 1:4 only 59 percent. If an over-
optimistic assessment of milk supplies adds to this
Lmavoidable underutilization of capacity, it might
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rise so high as to endanger the economic balance
of the scheme.

As liquid milk demand is, by and large, reasonably
stable throughout the year, the capacity for liquid
milk processing is generally geared to the minimum
level of supplies rather than to the maximuni. This
implies a high degree of utilization of the liquid
milk equipment with a correspondingly lower uti-
lization of plant capacity for manufactured products.
The choice of the right production mix is one of
the most important factors for the economic success
of a milk plant. Only very large urban milk plants,
which draw their supplies from distant sources, can
afford to concentrate entirely on liquid milk, thereby
throwing the problem of utilization of seasonal sur-
pluses back to their sources of supply.

A very common error made in the planning of
a new milk processing plant in developing countries
has been the neglect of local consumer preferences.
For example, yogurt is appreciated more than fresh
milk by consumers in the Near East. It was found
that many consumers in one city of the region bought
milk only for the home production of yogurt even
after a costly pasteurization plant liad taken over
the supply of the market. Similarly, the production
of cheese for local consumption has not received
the attention it deserves as a result of preoccupation
with the production of pasteurized and sterilized milk.

A special type of milk plant is the recombining
plant established primarily in the Far East and to
a lesser extent in west Africa and the Near East.
As a consequence of lack of local supplies and the
high perishability of milk, dairy surplus countries
export dried skim milk and butterfat which are
then reconstituted and recombined in the consum-
ing areas. The end product is generally cheaper
than locally produced milk or imported condensed
and evaporated milk. These plants provide the train-
ing ground for local dairy personnel and, even more
important, form the basis for the establishment of
a domestic dairy industry by creating consumer
demand and thus encouraging local production.

It is difficult to give hard and fast rules as to min-
imum or maximum sizes of milk plants or to give
any precise information as to labor and processing
costs and their relation to plant capacity. In general
it can be said, however, that in areas with an average
daily milk supply of less than 5,000 to 6,000 liters,
the costs of pasteurization would be so high as to
discourage consumption; for sterilized milk produc-
tion, the minimum daily average intake should even
be as high as 20,000 liters (Table III-9). Where



TABL III-9. PRODUCTION cos'r OF STERILIZED MILK IN
DIFFERENT PLANTS AND AT DIFFERENT LEVELS OF CAPACITY

UTILIZATION

(Federal Republic of Germany - Stork process)

SOURCE: FAO. Milk lerilization, Agricultural Studies No. 65,
Rome, 1965.

local production is below these figures, governments
must decide whether to support the plant continuously,
so as to keep consumer prices within reason, or
whether to concentrate upon the production of other
millc products.

Taking the example of a milk plant producing
pasteurized milk (apart from small quantities of
butter from fat left as surplus after standardization,
and limited quantities of cheese), the following pro-
duction cost data can roughly be assumed:" 3.0 to
3.3 U.S. cents per liter for a plant with a capacity of
5,000 to 6,000 liters in one shift of 6 hours; 2.7 to
3.0 U.S. cents for 10,000 to 20,000 liter capacity;
and 2.5 to 2.8 U.S. cents for 20,000 to 75,000 liters. It
is assumed that these plants are equipped with a
pasteurizer with a capacity according to the daily
intake, a pasteurized milk storage tank, a stor-
age tank for surplus cream, a bottle-filling machine,
and the necessary cheese production equipment and
storage rooms. With increasing capacity, a high.er
degree of internal mechanization can be achieved.
This is particularly true for cheese production, where
larger plants can diversify much more. But it must
be borne in mind that, if hard cheese is produced
(and this should only be considered in larger plants),
the necessary prolonged storage and ripening of this
product increases the need for working capital. To
make any of these plants economically feasible, a
minitnum operation time of 5 hours per day must
be assumed.

.Plants with capacities of more than 75,000 liters
per day face entirely different management and
operation problems. When these sizes are reached,
sooner or later the problem of specialization arises.
Very large plants in urban centers with daily through-
puts of 200,000 to 500,000 liters will generally be
more economic when specialized for liquid milk

'These costs include operating, maintenance, depreciation and
interest costs, as well as labor. They do not include collection
and distribution. The costs of the former must be reckoned to be
between 0.5 and 1.2 U.S. cents per liter, depending upon density
of production.
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production with a processing unit for seasonal surplus
milk in the producing area. Fully mechanized plants
of this kind can bring their total operating costs
down to little more than 1.5 U.S. cents per liter,
depending upon the degree of mechanization and
labor saving."

FISH

Fish are among the most perishable food products.
As markets expand beyond the landing area, facilities
for preserving catches are essential. One of the
simplest methods of preservation is by icing, but
this delays spoilage for a limited period only. When
fish is to be preserved for longer periods it must
be processed in some form.

Fish processing ranges from primitive sun-drying,
requiring virtually no capital investment, to modern
large-scale freezing, canning and fish meal industries.
In developed countries, small-scale local processing
survives only in isolated coastal areas. Only up-to-
date industries are in a position to compete with
industries manufacturing products which the con-
sumer may substitute for fish, and rising incomes
tend to increase demand for more elaborately pro-
cessed and packaged products.

The two most striking features in the fish utili-
zation pattern in recent years have been the growth
of fish freezing, partly at the expense of sales of
fresh fish, and the spectacular expansion of fish
meal production, for the most part from fish stocks
which previously had not been fished.

The general trend in demand toward prepackaged
frozen food and the wider diffusion of frozen food
storage facilities in wholesale and retail establish-
ments and in the home have expanded the distribu-
tion potential for frozen fish. At the same time,
the extension of the radius of fishing operations,
with larger craft making longer trips, has made it
necessary to preserve catches on board by better
methods than simple packing in ice; in most in-
stances, this has been accomplished in recent years by
freezing fish at sea.

In developing countries, fish freezing, and in some
instances fish canning installations, have been set
up in recent years mainly because of a rapid expan-

" For a discussion of some technical aspects or milk processing,
see FAO. Be/ter utilization of milk, Agricultural Studies No. 7,
Rome, 1949; FAO. Milk pasteurization: planning. plant operation
and control. Agricultural Studies No. 23, 1953; FAO. Milk plant
layout, Agricultural Studies No. 59, 1963; FAO. Advances in cheese
technology. Agricultural Studies No. 38. 1958.The major points
to be considered in planning a riztw milk processing plant are sum-
marized in FAO. The economic impact of dairy develppment
developing countries. CCP 65/9/3 and cci, 66/11/12, April 1965
and April 1966.

Hourly output, bottles 2 000 4 000 6 000

Working hours per day 3 6 3 6 3 6

Total production cost per
liter, U.S. cents 4.84 3.83 3.96 3.26 3.61 3.03



sion in exports of high unit value products, mostly
shrimp and tuna, to developed countries. In gener-
al, modern fish processing in these countries has
developed largely in response to export demand, not
only for high unit value products, but also for fish
meal and other industrial products produced from
species for which a demand for human consumption
does not exist.

Not all fish processing in developing countries,
however, is for export, and efforts are under way
to raise the technical standards and economic effi-
ciency of traditional fish processing operations. Fish
processing in developing countries can perhaps best
be discussed on the basis of two examples: one
relating to smoking operations for distribution in
regional markets in Africa, the other to Latin-Amer-
ican fish meal production for export to developed
countries.

Fish smoking

Smoking fish dates from prehistoric times, and
the only appreciable advance that modem man has
made over primitive open-air smoking is the addition
of a roof and walls around the fire. In developed
countries, where curing is generally diminishing in
relative importance among methods of fish preser-
vation, controlled processes have come into use only
recently.

In tropical Africa nearly all fish which are not
exported or consumed fresh locally are cured in some
form. Dried fish, salted or unsalted, are consumed
in greater quantity than smoked fish, but the latter
are usually preferred and sold at higher prices. Tra-
ditional smoking operations vary substantially within
the region, according to the tribe, type of fish -used,
quantity processed, and material available locally
for the construction and operation of ovens. The
most primitive ovens are small wooden or metal
grids on which the fish are cooked and smoked in
the open air. The simplest equipment can handle
no more than from 10 to 20 kilograms of fresh fish
at a time, but larger ovens may have a capacity
of up to 300 kilograms.

Where local catches are small and where the
fishermen are accustomed to migrate in order to
adjust their fishing operations to seasonal changes
in the availability of fish, portable equipment such
as the Tanganyika-type oven may be used. This
consists of a firebox with fire trays placed on top
and a cover made of two pieces of corrugated iron
sheeting. The total cost of the oven and smoking
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facilities was estimated at about $85 a few years
ago, or about six times as much as the traditional
facilities.

in the Delta province of Western Nigeria, where
the above comparison between the Tanganyika-type
and the traditional oven was made, neither type
offered a satisfactory solution to local supply and
market problems." Experiments with bulk-smoking
were consequently initiated with the Altona-type
oven, developed in the Federal Republic of Germany,
in order to find a method that would permit the
smoking of larger quantities in a shorter time, and
would not use much scarce wood. The cost of the
Altona oven," built of galvanized iron plate and
angle-iron, with a wooden frame, was 11 times as
high as that of the traditional facilities and nearly
double that of the Tanganyika-type oven. In addi-
tion to shortening the processing time and a substantial
economy in the use of wood, the Altona-type oven
made it possible to obtain a better and more uniform
quality and permitted greater flexibility in operation.

A modified traditional oven has recently been
introduced in Ivory Coast." Old gasoline drums
with a capacity of 200 liters are used in the con-
struction of the firebox, and the other parts are built
with whatever material is available locally (topless
gasoline barrels, old crates etc.). The cost, includ-
ing frames and plate-iron covers, comes to U.S.
$60 to $80. The advantages cited for this oven, apart
from cost factors, are simplicity in construction and
operation, maintenance of a uniform temperature,
economy in wood consumption, and ease of adap-
tation of existing traditional ovens to the modified
model.

Among the factors which must be considered in
determining the capacity of a smoking oven are the
type, size and degree of freshness of the fish, the
skill of the fish smoker and the conditions of work,
and atmospheric conditions.

Two ways of smoking fish are generally distinguish-
ed. Cold smoking is done for several days and
sometimes even weeks with temperatures from 200
to 30°C. The fish keeps because it is salted before
processing, gradually dries and absorbs some of the
preserving elements of the smoke. Hot smoking
requires temperatures in excess of 60°C; "cooking"

" M. Piatek. Improvements in the bulk smoking of bongo. FAO/
EFTA Report No. 1756, Rome, 1963.

" Batch capacity 290 kilograms for bongo. 20 centimeters in
length (compared with 85 kilograms for Tanganyika-type oven,ttnd 95 kilograms for local ovens).

" FAO. Rapport au Gouvernement de la COterd'Ivoire sur la
conservation du poisson en COle-d'Ivoire. FAO/1.'1'1'A Report No. 2032.
Rome, 1965.



time is limited to a few hours, and the fish conse-
quently cannot be preserved for more than a few
days without further drying, where no salt is used.

Under the climatic conditions of Africa, cold
smoking is rarely feasible. Hot-smoked fish is either
dried to a point where the fish loses 25 to 50 per-
cent of its weight (soft-smoked) or 70 percent or
more (hard-smoked). Soft-smoked products can be
preserved for only a few days because of bacterial
action and infestation by insect larvae. Hard-smoked
products keep for a month or even longer. The
more important the "hinterland" marlcet in relation
to the market adjacent to the processing center, the
greater the emphasis placed on hard-smoking.

Although African consumers have sometimes been
thought to spurn salted smoked products, recent
experiments in Ivory Coast have shown that
hard-smoked fish brined before processing were read-
ily accepted when the fish were served in a sauce.
The salted smoked product kept in good condition
for three to six months. Furthermore, at times of
large catches and low prices, it was found possible
to double processing capacity by smoking as much as
the ovens could handle and at the same time
salting a similar quantity for smoking on the follow-
ing day, when the fish smoked the first day were
already sufficiently cured to keep for a few days.

Because of the rising volume of frozen landings
at African coastal markets by foreign trawlers and
the lack of a frozen food distribution network in
most countries, the technical and economic aspects
of smoking such landings are currently under investi-
gation. So far it has been demonstrated that frozen
fish of acceptable quality can be used for producing
a satisfactory smoked product.

Information on the costs of fish smoking avail-
able from both the Western Nigeria and Ivory Coast
studies indicates that the cost of the raw material
is by far the largest component. The daily cost of
operation in Western Nigeria of an Altona-type oven
of the dimensions described above plus packing
boxes was estimated at U.S. $40.85 in 1963. The
cost of fresh fish represented about 70 percent of
the total cost, labor 12 percent, monthly resmoking
(to combat insect infestation) 6 percent, and trans-
port 6 percent; wood for fuel and depreciation of
facilities account for very small fractions of the total
cost. The operation of five ovens, which was pos-
sible without increasing labor costs and was expect-
ed to result in further economies, was calculated to
give a wholesale profit on sales of about 25 percent
and a retail profit of 22 percent.
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In Ivory Coast, the production cost of soft-
smoked products (40 percent weight loss, shelf-life of
several days only) was estimated at 37.5 cents per
kilogram (fresh fish prices were assumed to be at
an average between seasonal lows and highs). Nearly
three quarters of the total cost was made up by
raw material, 10 percent by packaging, and less
than 5 percent each by transport, losses through
spoilage, and wood. Depreciation and labor costs
represented relatively small proportions of total cost.
Hard-smoked products (70 percent weight loss, shelf-
life of over a month) were estimated to cost 72 cents
per kilogram to produce. Raw material accounted
for nearly 77 percent of total cost. The cost of
wood was significantly higher (nearly 7 percent of
total unit cost) than for soft-smoked products, while
packaging costs were lower.

Fish meal production

The fish meal industry has its origin in the reduc-
tion of waste material from other fish processing
operations. At one time, fish meal was produced
by primitive methods and was used mostly for
fertilizer. The main developments in the evolution
of the industry have been the utilization of whole
fish, of species which either were not accepted or
could not be utilized economically for human con-
sumption; the introduction of special methods and
equipment for reduction into meal and oil; and an
upgrading in the market (in the case of meal, utili-
zation in animal feeds and more recently though
still largely experimentally, in the form of fish protein
concentrates for human consumption).

The last few years have seen a spectacular growth
of fish meal operations, in large part because of
the increased use of fish meal in compound pig and
poultry feeds. In response to this demand it was
possible to produce large quantities of fish meal at
low prices because of the availability of substantial
stocks of industrial-type fish, like the anchoveta off
the Pacific coast of South America, which liad re-
mained virtually unfished.

A few major industrial countries in Europe and
North America are the users of the bulk of the meal
produced. Their domestic production is for the most
part supplemented by imports from a small number
of large-scale producers of industrial fish. Among
the latter, some developing countries (Angola, Chile,
Morocco, and especially Peru) have been manufac-
turing fish meal almost exclusively for export. The
following observations on the main factors involved



in ;.he successful establishment of fish meal enter-
prises are based on experience in Peru, where the
fish reduction industry expanded very rapidly in the
late 1950s."

The fish canning plants, where fish, meal was first
processed, were established at locations favoring
canning. When many of these plants eventually
shifted to the exclusive production of fish meal,
locational disadvantages became apparent. Climatic
factos have played an importaat part in the devel-
opment of the new fish meal .facilities set up more
recently. Because of favorable weather conditions,
roofed facilities were liot required for the protection
of machinery or for product storage. Storage fa-
cilities did not have to exceed daily raw material
requirements, since fishing was on a year round basis
close enough lo shore to permit daily landings.
Some plants, however, were located at 'points where
water supplies were inadequate, while the lack of
roof cover was a disadvantage from the standpoint
of machinery maintenance.

In 1956, only 12 of the 27 plants engaged in fish
reduction operations did so on an exclusive basis,
but today plants which do other processing in ad-
dition to meal and oil production represent only a
small fraction of the total. Most of the companies
own fishing boats which, supply them with raw ma-
terial, and the number of plants depending entirely
on purchases from independent fishermen is small.

Data on capacity illustrate a tendency toward
increased size of plant facilities. The bottleneck
capacity, in which these data are expressed, repre-
sents the theoretical processing potential of the entire
plant in terms or raw material that can be handled
in an hour. In 1956, the average hourly production
capacity of Peruvian fish meal plants was 7 tons,
in 1962 30 tons. The increase in capacity was achiev-
ed more often through the addition of new process-
ing lines than through the iatroduction of equipment
that could handle a larger quantity of raw material.

Fish reduction may be carried out by thc dry-
reduction or wet-reduction process. 71:Tie choice de-
pends mainly ort the quantity of raw material avail-
able and its quality and oil content. 'Where large
quantities of whole fish, rather than waste material,
are used for processing, as in Peru, wet reduction
is employed. The reduction process consists of the

FA°. Production capacity in the Peruvian fish meal industry,
by I. TjIi. Report on &feeling on Business Decisions in Fishery
Industries. Fisheries Report No. 22, Vol. 2. Rome, 1964. :via-
terial has also bcen drawn from unpublished studies prepared
under thc auspices of the Institute or Marine Resources Research,
La Punta, CaIfilo, Peru.
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elimination of oil and water from the fish, which
requires relatively complicated processing procedures.

In some countries, oil was for many years the
principal product of the fish reduction industry.
Today, fish body oils (fish. liver oils are produced
from species other than the Peruvian anchoveta)
are used in Europe primarily in margarine and other
food products, whereas in the United States they
have a mark.et in the manufacture of various indus-
trial products, including soaps, paints and varnishes,
floor coverings and oilcloth. :Because of the steeply
rising demand for fish meal, fish oil has virtually
dropped to the position of a by-product of the reduc-
tion industry in countries such as Peru. In Peru
the average oil yield is only about 2 percent, but
t has been slowly rising with the introduction of
improved processing methods. in the United States,
which has important overseas markets for the oil,
it has been about five times as large. For Scandi-
navian producers, fish body oil is also a significant
source of export income.

A few years ago, approximate cost estimates were
prepared for the operation of a hypothetical fish
meal plant in Peru (Table 111-10). Conditions then
varied too much, as they still do, to allow the opera-
tions to be characterized as typical. Moreover, there
has since been a considerable evolution in the industry,
as a result of expansion of plant size, modernization
of equipment, consolidation of enterprises, and ris-
ing costs. Nevertheless, the data are indicative of
the economic structure of fish meal operations of a
kind likely to be established in a developing country
by domestic entrepreneurs, without substantial finan-
cial support from abroad.

Table III-10 shows that raw material is the prin-
cipal cost element in the production of fish meal;
it would represent all even higher proportion of the
total if the value of thc oil could not be treated as
an offset in accounting. Manufacturing costs are
relatively low and may represent less than a third
of total COMS, as in the example chosen. Thus, only
a modest proportion or total costs can be controlled
directly by the manufacturers. Sales expenses, which
in the example include taxes and other expenses, are
high in relation to the other costs. The relation-
ship of variable to fixed costs (under the given as-
sumptions with respect to output) is approximately
6:4, indicating that fixed costs play a relatively
modest part and that operations are not capital
intensive. (This is apparently not true for the more
modern installations, where fixed costs are said to
represent a considerably higher proportion.)



TABLE 0. - STRUCTURE OF COSTS IN A HYPOTHETICAL FISI-I

MEAL PLANT, PERU'

' It was assumed that fishing and processing wereseparate activ-
ities (in reality they are, for the most part, integrated in Peru),
and that thc plant had no equipment for the utilization of "stick-
water" or for the elimination of odors. Annual production of
fish meal was assumed as 10,000 tons, capacity 25 tons raw material
per hour, number of workdays 250 per year, yield 1:5.8 for meal
atad 2.5 percent for oil, labor force 60 workers (20 per shift), and
capital investment approximately U.S. $370,000.

Because the raw material constitutes so high a
proportion of total production costs and because
the individual producer has no influence on fish
prices, it is essential to avoid raw material wastage.
In Peru, labor costs are relatively low in relation
to total production costs. They could be further
lowered with greater mechanization of operation;
although depreciation charges and other capital
costs would rise as a consequence. Capital costs
are relatively high in Peru because of the rate of
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interest charged on borrowed funds. 'Under the
conditions assumed in the example, a capital turn-
over rate (investment to value of annual production)
of 1:2 was calculated.

Raw material costs will depend on the price paid
for the fish, the yield in fish meal, and the yield
and price of oil (since the proceeds from the oil
can be offset against fish meal raw material costs).
The fish meal yield, in turn, depends principally on
the character of the raw material, the efficiency of
the machinery, and the technical skill of the labor
force. A few years ago, fish meal yields of Peru-
vian plants ranged from 1:5.1 (19.5 percent) to 1 :6.9
(14.3 percent).

Fuel oil is the principal fuel used in processing.
Fuel costs depend on the type and quality of the
machinery, as well as on the way it is operated.
Labor use and costs per unit of product produced
vary substantially from plant to plant. The prin-
cipal determinants of total costs are the rate of
production or utilization of capacity, size of plant,
location of plant, technology, prices of the factors
of production, and managerial efficiency.

Not many countries are in a position comparable
to that of Peru with respect to possibilities for the
development of fish meal production. A primary
requirement is to have a plentiful and very low
cost source of raw material. This means that, unless
sufficiently large quantities of trimmings and waste
from food fish processing are available, only species
which occur in great abundance and are readily
accessible to highly productive types of gear can
be considered. Owing to the usually much higher
price which can be paid for food fish, it is only under
very unusual circumstances that the establishment of
a fish meal plant could help to sustain food fish
prices during periods of temporary overproduction
by removing surpluses from the market.

In many developed countries, fish meal production
has been based on the large quantities of offal avail-
able from fish filleting at the port, a process which
has arisen from the modern preference of retailers
and consumers in such countries for fresh fish fillets
rather than whole fish. Large-scale fresh fish pro-
cessing for freezing at the major ports has also made
greater supplies of offal available to fish meal works.
A further factor in the cost picture in some develop-
ed countries is that the fish meal works are often
owned on a co-operative basis by the fish produc-
ing and marketing companies, so that the revenue
from the fish meal manufactured from these residues
is "added back" to their main revenue.

RAW MATERIAL

Percent

Fish 54.0
Unloading and suction pump operation 7.3

61.3
Less proceeds from sale of oil --6.7

54.6

VARIABLE EXPENSES

Packaging materials (jute sacks) 7.8
Fuel 4.9
Electricity 0.6
Other 0.2
Labor: (a) wages 3.8

(b) social security 0.3
(c) gratuities and transport 0.6

ta rage and internal transport 0.4
18.6

FIXED EXPENSES

Maintenance and repair 1.7
Administration: management 1.7

overhead 1.1

materials and services 0.2
other 0.2

Rent and insurance 0.2
Interest on working capital 2.2
Depreciation 4.2
Other .7

3.2

SALES cosTs

Transport 0.8
Customs duties 4.6
Export taxes (not reimbursed) 4.4
Stamp duty, etc. (for meal and oil) 3.8

TOTAL 100.0



Nonfood industries

FIBERS

A very large variety of animal and vegetable fibers
is used in industry, either alone or increasingly in
combination with various man-made fibers. The

present brief review is confined to a few examples:
cotton, jute, hard fibers, and coir fiber.

Cotton

In terms of tonnage produced, cotton is the most
important fiber. Its production is very widespread
and its industrial use even more so.

The quality and marketability of the cotton crop
depends to a great extent on the efficiency of the
ginning operation (when the lint is separated from
the cottonseed)." Roller gins are generally used for
long and extra long staple cotton, and saw gins for
short staple. The capacity of a roller gin is about
135 kilograms of lint per 8 hours, depending on the
speed and length of the roller, which varies for dif-
ferent types of cotton. Saw gins have a much higher
capacity.

Cottonseed generally represents about two thirds
of the weight of the unginned seed cotton, and an-
cillary to a ginnery there is often an oil expressing
plant for the production of cottonseed oil and cake.
Investment for storage and ginnery capital works is
estimated in Uganda as about U.S.$80,000 for a
complete ginnery (roller gins) with a throughput of
3,000 bales (about 550 metric tons) in six months. Per-
sonnel requirements would be 8 managerial and
technical staff, and 30 unskilled workers.

Because of the rapid increase in demand for cotton
goods in developing countries, most of which is at
present met from imports, the production of cotton
textiles represents an attractive line of development
to many of these countries. Since the war, cotton
manufacture has spread to a large number of de-
veloping countries. The existence of a local supply
of raw material and an abundant labor force encour-
aged the setting-up of mills. Capital was often
provided by foreign firms or governments. Domestic
markets were generally heavily protected. The main
obstacles lay (and still lie) in the scarcity of mana-
gerial and technical skills, and the lack of adequate
transport facilities, distribution channels and sources
of power.

" SCC FAO. Equipment for the sTinniag of cotton. Agricultural
Development Paper No. 25, Rome, 1953.
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TABLE III-II. CHARACTERISTICS OF COTTON MILLS IN INDIA
AND PAKISTAN IN COMPARISON WITH MANUFACTURING INDUSTRY

AS A WHOLE

Fixed
assets

Fuel and
electricity
consumed

Value
added

Value per person employed as r».;

of value for manufacturing industry
as a ivhole

SOURCE: FAO. Trade in agríe dtural co,,, nodities in the United
Nations Development Decade. FAO Commodity Review 1964; Special
Supplement, Rome, 1964, Vol. 1, Part III p. 51.

Cotton mills tend to be less capital intensive, and
to use less fuel and power per worker, than the
average manufacturing plant in developing coun-
tries. The value which processing adds to raw cot-
ton, however, is also smaller than the value added
to raw materials in other industries. This is illus-
trated by the data for India and Pakistan in Table

The low capital and power intensity (though cot-
ton textiles are tending to change from a labor-in-
tensive to a capital-intensive industry) and the rela-
tively low wage rates give developing countries a
comparative advantage in the manufacture of all
staple types of cotton goods, including hosiery and
knitted underwear. Raw cotton accounts for a high
proportion of total manufacturing costs (43 percent
in Pakistan in 1959-60, for example)'' and transport
costs are negligible where cotton is produced domesti-
cally. Gross value added by manufacturing tends to
be of the same magnitude as the cost of raw fiber.
The import content of the finished textiles consists
chiefly of the cost of capital, fuel, chemicals and
dyes, and rarely exceeds 25 percent of the gross
value of output."

For textiles in general, an economical size of spin-
ning plant for a mill not integrated with weaving is
probably about 10,000 spindles, and for an integrated
mill about 30,000 spindles. There is also an upper
limit for economic size determined by operational,
commercial and administrative, rather than economic,
considerations, since at a certain level management
becomes complicated, capital requirements increase,
and additional qualified labor may be difficult to

" FAO. Trade in agricultural commodities in the United Nations
Development Decade, FAO Commodity Review 1964, Special Sup-
plement, Vol. I, Part 111., p. 54.

" However, in countries such as Hong Kong and China (Taiwan),
where the cotton itself is imported, the import content is a hall'
to two thirds.

India 60 72 78

Pakistan 79 86 80



find. F'rom about 7,000 to about 25,000 spindles,
investment and production costs per unit of output
become progressively smaller, and a unit of 25,000
spindles, costing about U.S. $2.5 million for ma-
chinery only, may be regarded as the optimum size.
Smaller mills, with future expansion adequately pro-
vided for, may be installed in developing countries,
but very small installations (say less than 4,000
spindles) would give rise to a disproportionate in-
crease in costs."

Jute

Jute, kenaf and allied fibers are used primarily
in the manufacture of sacks and other containers.
They are also used in substantial quantities in the
manufacturing of floor coverings, mainly in the de-
veloped countries.

As for other fibers, initial processing to produce
the baled fiber takes place in the growing area. The
usual method of initial processing for jute and all other
bast fibers is retting for 10 to 15 days in stagnant
or slow-moving water. During retting, the outer
bast layer separates from the stem by bacterial action
and can afterward easily be stripped off by hand.
By energetic washing of the retted bast, clean fibers
are obtained. While this method is still predomi-
nantly used in India, Pakistan and Thailand, which
are responsible for the great bulk of world produc-
tion of jute and allied fibers, it is less practical for
other countries, where water is not so abundant or
labor not so plentiful and cheap. Attempts have
therefore been made, and are still being made, to
extract kenaf and similar fibers without retting, by
mechanical decortication. While equipment has been
developed for this purpose, it is by no means an ideal
solution because bast or soft fibers are really too fine
for mechanical decortication, with the result that fiber
losses are high or the fibers are not opened up suf-
ficiently. A more satisfactory solution is a two-stage
process: the stems are first treated in a "ribboner"
(a crude decorticator); this delivers the bast in the
form of small ribbons or fiber btmdles, which are
then retted."

The further processing of jute and allied fibers
by spinning and weaving into finished goods (twines,
fabrics and sacks) is carried out mainly in the prin-
cipal fiber-producing countries (India and Pakistan),

"United Nations, Center for Industrial Development. Textile
industries in developing countries. Recommendations and Sum mary
Report of the United Nations Interregional Workshop on Textile
Industries in Developing Countries, New York, 1965, p. 17.

"see FAO. Equipment for tito processing of long vegetable fi-
bers, Agricultural Development Paper No. 26. Rome, 1953.
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In western Europe, and also in a number of other
producing countries. The cost of the fiber is by far
the most important item in the costs of production
of jute or kenaf sacks (42 percent of the total value
of output in Pakistan, for example)." With their
low labor costs and abundant supply of locally
produced fiber, jute mills in developing regions are
generally fully competitive with those in developed
countries in the manufacture of sacking and common
hessian, though not in the production of speciality
goods such as yarns for floor coverings and high-
quality cloth.

In the hypothetical case of a country having an
annual demand of 6 million bags, the capital invest-
ment required would be approximately U.S. $1.26
million for machinery, furnishings, spare parts,
and electric motors (excluding the powerhouse) and
$630,000 for buildings. All except about half of
the cost of buildings would have to be imported.
The length of time involved from the date of the
placing of the order for machinery and plant will
be about 21/2 years; if a fiber is to be grown locally,
starting from scratch, a period of at least five years
would probably be required before establishing a
factory. About 50 to 60 percent of the cost of the
finished bag would be the raw material cost, includ-
ing batching oil. The raw material required is 7,000
tons of fiber for 6,000 tons of bags. Assuming
that the fiber costs $160 per ton and the bags $270
per ton, the gross value added by manufacture would
be $770,000. If the fiber were all produced locally,
the annual saving in foreign exchange would be
$1.62 million; if the fiber were imported, the net
savings of foreign exchange compared with the import
of the sacks would still be about $500,000. If a
soft fiber is to be grown locally to supply the sack
factory, a labor force of around 12,500 will be need-
ed for cultivation, harvesting, retting and drying,
during a period of, say, four months each year.

Hard fibers

The principal products of the hard fibers (abaca,
sisal and henequen) are ropes for marine and indus-
trial use, and binder and baler twines used in mccha.-
nized agriculture, while subsidiary uses are in carpets,
upholstery and paper manufacture.

Initial "on-the-spot" processing consists in ex-
tracting the fiber from the leaf by means of hand
stripping or scraping in a power-driven decorticator,

" FAO. Trade in agricultural commodities in the United Nations
Development Decade, FAO Cotnntodity Review 1964, Special Sup-
plement, Vol. 1, Part 1[1, p. 45.



either a hand-fed raspador or an automatic contin-
uously working decorticator. A by-product of
decorticators is sisal waste (flume tow) which after
retting and/or mechanical cleaning can be used for
upholstery or sack manufacture. Automatic clecor-
ticators are huge stationary machines with high
capacity, often requiring mechanized tran sport for
the leaves. They involve considerable capital in-

vestment by the large plantations employing thern.
While production in most countries is largely on
these lines, there is now an increasing demand for
smaller, transportable decorticators which are within
reach of groups of smallholders.

Conditions in developing countries which grow the
raw material lend themselves well to the manufacture
of cordage and other products from hard fibers. The

industry need be neither power nor capital intensive,
technology is or can be simple, and economies of
scale are not large. The raw material accounts for
a considerable part of total costs of prociuction, and
since spinning mills can be located near plantations,
transport costs are small. The gross value added
by manufacture varies between half and two thirds
of the value of raw fiber. The import content of
the finished product consists mainly of depreciation
and fuel costs, and probably does not exceed 10
percent of the gross value of output (Table

Since the war, the manufacture of cordage and
other hard fiber products has been expanding rapidly
in Latin America, and more than half the volume of

TABLE 111-12. - COMPOSITION OF GROSS VALUE OF OUTPUT AND

IMPORT CONTENT IN HARD FIBER MANUFACTURING, MEXICO, 1955

SOURCE: Censo Industrial 1956 (Información Censal 1955), Resumen
General, Secretaria de Industria y Comercio, Dirección General
de Estadística. México, 1959.
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sisal and henequen exported from this region is now
in processed form. Despite a shortage of modern
machinery, the abundance of cheap fiber and the
low cost of labor make Latin America's cordage
mills competitive with those of North America,
the main import market.

The postwar development of the Mexican cordage
industry may serve as an example. Though old estab-
lished, the industry suffered a decline early in the
century, and did not begin to expand until the end of
the second world war. During the 1950s its consump-
tion of henequen doubled, while its exports of cordage
almost trebled. Mexican mills employ about 100
workers each and produce an average of about 1,500
tons of henequen manufactures a year. Average
capital investment amounts to U.S. $200,000 per mill,
or some $2,000 per worker. The value of output
is about $375,000 per mill, and thus $3,750 per
man employed.

Judging by the experience of Mexico, there is

little difficulty in setting up cordage mills where
there is a plentiful supply of raw fiber and an abun-
dant labor force. Training workers seems to create
few problems, and the low level of wages obviates
the need for the latest machinery.

Coir fiber

Coir, or coconut fiber, is obtained from the husk
of the coconut, and is therefore a by-product of
copra manufacture. It is of particular interest as
a product which is at present largely wasted, but
which with suitable processing can make a valuable
contribution to the economy.

The finest and longest varieties of coir fiber are
used for making cordage and iloor coverings. A
coarser variety is used in manufacturing brushes and
brooms, and a short variety is employed for filling
mattresses, or as a substitute for horsehair in uphol-
stery. Rubberized coir is used in furniture, aero-
plane and automobile upholstery, and coir dust is
useful for acoustics, insulation and air-conditioning
filters.

About 95 percent of the world supply of coir is
produced in India and Ceylon. Coir production is
one of the biggest cottage industries of india, and
is a means of supplementing the low earnings of
small coconut growers and fishermen, and of provid-
ing employment for the otherwise unutilized female
labor of' the densely populated coastal areas. At-
tempts to produce coir are also made in other coun-
tries, and as about five sixths of the world's coconut

Total Import
content

Percent
Raw fiber 60 0.5

Fuel and power 2 1.0

Other net inputs 6 2.0

Total inputs 68 3.5

Labor 11

Profit (estimate) 10

Net va/ue added 21

Capital depreciation (estimate) 11 5.5

Gross value added 32

GROSS VALUE OF OUTPUT 100 9.0



husks are still burned as fuel, used as manure or wast-
ed, the potential production is very high.

The extraction of the fiber from the husks can
be done either by hand or by machine. The manual
processing involves a long retting period of five to
nine months. Spinning coir fiber into yarn is a
cottage industry performed almost entirely by women
and children, and is done by hand or by means of
simple hand-driven machines. At present, almost all
the world's supplies of coir yam are produced in
India, where the estimated value added per head
per day is more than 2 Rupees, probably the highest
figure for all the cottage industries in that country.

In the mechanical processing of coir, the husks
are crushed between fluted rollers and conveyed
mechanically to retting pits. This technique reduces
the length of the retting period to three to six weeks,
and the labor requirements per machine are very
low. To eliminate retting altogether, a dry process-
ing method has been developed in the United King-
dom, but the equipment is built for high outputs
and requires high capital investment. Cheaper pro-
cessing equipment for smaller capacities, making use
of the wet method with soaking, is obtainable from
Japan. A set of machines for the processing of
1,000 husks a day, producing about 100 kilograms
of coir, requires an investment of less than U.S.
$2,000, and includes a crushing machine, combing
machine and baling press. The labor requirement
for such a unit would be six men.

A small brush manufacturing workshop can
be constructed for about U.S. $1,300 using simple
Japanese machinery, that is, a wooden-holder rnak-
ing machine, a bristle filling machine, a shaving
machine, etc., for the daily production of 350 kitch-
en brushes by six workers. There is also cheap
Japanese equipment for the making of cordage on
a small scale. A two-ply twine-making machine with
treadle drive for a capacity of about 120 meters
per hour costs $110 f.o.b., while a three-ply machine
driven by a V4 h.p. motor and with a capacity of
about 150 meters per hour can be obtained for $175.
The price for a small, treadle7operated floor mat
loom is $453.

For various end uses, coir requires refilling by
chemical and other treatment. There is no reason
why this refining could not be done in developing
countries, which could then manufacture a variety
of high-priced export products. Another product
that could be made in developing countries, especially
those which are also rubber producers, is the rub-
berized coconut fiber.
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HIDES AND SKINS"

Hides and skins are another product of which a
large part of the potential output is at 'present wast-
ed. Processing the green hides invariably takes place
in the country of origin. The method employed
depends to a large extent on the quantity of hides
to be processed in a given time, the distance from
the market and consumer, climatic conditions and
the availability of labor and raw materials (curing
salt and building materials). In developed countries,
where the abattoir is frequently adjacent to the
tanneries and large numbers of cattle are slaughtered
daily, and where flaying is carried out under super-
vision, the wet-salted method of curing is generally
adopted. The quality of the product is good and
there is little labor involved. In some developing
countries with a substantial meat industry handling
large numbers of stock at a central factory, the hides
are salted and piled immediately after cleaning. They
are later suspension-dried, folded, baled and exported
in the dry-salted condition. These hides soak back
well in the tanneries and, provided they were folded
before they were completely flint dry, there is nor-
mally little damage, if any, to the grain of the hide.
Dry salting is preferred where there are long dis-
tances between producer and consumer, because of the
saving in transport costs and ease of handling a
dry, baled product.

Much of the world supply of hides comes from
small producers in remote parts of the tropics and
subtropics. More and more of these hides are pre-
pared by the suspension air drying method. Where
climatic conditions are less favorable for part of
the year, drying sheds are increasingly being erected
for individual or communal use. In countries with
a long tradition of vegetable tanning processes,
production of rough tanned leather has long been
carried out; the hides are dehaired and vegetable
tanned before drying, and then folded and exported
in the bale. The advent of cheap plastic bags has
made it possible to transport moist rough chrome-
tanned pelts treated with disinfectant over long dis-
tances. Taking this into account, together with the
difficulty of finding wet-house workers in the Euro-
pean and North American tanneries, this process
has become economic, and there is a growing demand
for rough chrome-tanned products.

" See FAO. Hides and skins marketing in Africa and the Near
East, 1963, p. 44-50; co.A Flaying and curing of hides and skins
as a rural industry, Agricultural Development Paper No. 49, 1955;
FAO. Rural tanning techniques, Agricultural Development Paper
No. 68. 1960.



The potential production of hides, skins or leather
of many of the developing countries is very great,
because of their large cattle population. Conditions
appear to be favorable for investment in the Lather
industry in these countries as labor costs are low,
raw materials including indigenous tannin bearing
materials are abundant, and there is a rapidly grow-
ing demand for footwear. Many developing coun-
tries at present spend large quantities of foreign
exchange for the import of leather and leather goods.
However, there is keen competition in the world
market (a number of tanneries in western Europe
have had to be closed in recent years) and invest-
ment in tanneries therefore needs particularly careful
planning.

A major question in many. countries is whether
to invest in the improvement of existing small
rural tanneries, or whether to build a few large
mechanized tanneries which in a short time would
be able to provide the whole country with first quality
leather. In areas such as Northern Nigeria and Su-
dan, where rural tanners have reached a high stan-
dard and where government policy favors the fur-
ther development of rural tanneries, investment in
schools to train tanners is justified. This does not,
however, eliminate the need for mechanized modern
tanneries to provide leather for the local market in
place of imports, for many of the types of leather
required for modern footwear and other articles
cannot be produced in rural tanneries, even if par-
tially mechanized.

Where no traditional tanning industry exists, it
is as well to start right at the point of installing a
mechanized tannery geared to the immediate needs
of the country or to take the surplus raw stock over
and above external trade commitments. The advan-
tages of mechanized tanneries are threefold. First,
it is easier to inject the necessary technical know-how
into a centralized unit or units. Second, a mecha-
nized tannery produces larger quantities of a more
uniform product. Third, a mechanized tannery can
produce more types of leather. For example, the
same group of rural tanners previously working 50
to 100 hides and skins daily would, for an invest-
ment of some U.S. $35,000, be able to handle 500
hides daily in a setnimechanized co-operative. A
fully mechanized tannery costing some $100,000 to
$250,000 would have an even greater production
and be able to manufacture finished leathers outside
the scope of the semimechanized tannery. With
full mechanization it is possible to transform a
hide of varying thickness into an almost uniform
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piece of leather, thus improving the efficiency of
utilization.

In order that these tanneries may compete with
imported leather, their location, capacity, technical
equipment, tanning material and marketing arrange-
ments require careful investigation. The principal
factors influencing location are the supply of raw
hides and skins, water and power supplies (1,350
liters of water are required for the tanning of 50
kilograms of hides and skins, while the quality of
the water must also be suitable for tanning), facil-
ities for effluent disposal, and transport accessibility.

As regards capacity, it appears that the cost of
leather production generally decreases as the size of
the tannery increases, provided it is used to full
capacity. In order to determine capacity, a thorough
investigation must be made of the potential market,
including the quantity and price of various types of
leather. Government-financed tanneries are some-
times built on too large a scale, so that capacity is only
partly used, capital costs are too high and leather
cannot be produced at competitive prices; in order
to avoid any breakdown of processing, government
subsidies are poured in. It is preferable to build a
tannery in which the capacity is fully utilized at
the start, and to make provision for later expansion.

In the last 30 years, much progress has been made
in the improvement of tanning processes. There has
been a change from vegetable tannin materials to
mineral tans. The mineral tans are of consistent
composition, they can be controlled scientifically, and
smaller quantities are required, so that there is a
saving in transport costs. Mineral tannage is

preferred in most instances for shoe upper leather
because of its finer properties, in particular its prop-
erty of holding its color, and the ease with which
the finishing processes can be carried out. With the
exception of grain correction techniques, which are
economically restricted to fully mechanized tanneries,
many recent developments in leather finishing tech-
niques are suitable for the semimechanized tanneries.

Although as a general rule vegetable tannage is
diminishing, in order to save costs it is as well to
investigate locally available tannin bearing materials,
as these may be suitable for the development of a
trade in local leather, and also for pre- or rough
tannage processes for the export stock sold to more
developed countries to finish for fashion leathers.
In Sudan, for instance, it has been found that a
granular substance containing over 50 percent tannin
is recoverable from mechanically disintegrated and
separated pods of the Acacia nilo lea.



Apart from expanding leather production for inter-
nal consumption in developing countries, investiga-
tions should be made in some main exporting coun-
tries of the extent to which hides and skins can be
partially processed for export. These should mainly
cover the pickling of skins (the first stage of the
usual tanning process), and the light vegetable or
chrome tanning of hides and skins (as carried out,
for example, in southern India). The export of
finished quality leathers from developing countries
is generally not possible, because of the need for
uniformity and the frequent changes in fashion in
import markets.

FOREST PRODUCTS68

Forests provide a renewable raw material for a
whole range of industries which have acquired great
importance in many industrially advanced countries.
In developing countries they are often neglected, or
exploited only as roundwood for export.

Wood removed from forests can be used either
as fuelwood or for industrial purposes. Industrial
wood can be employed either in uses where, though
undergoing several transformations, it maintains in-
tact its chemical and physical structure, or as a raw
material in chemical processes where it loses, so to
speak, its individuality. On the one hand, sawlogs
are transformed into sawnwood, which in turn is
used for construction, shipping and manufactured
products; veneer logs, transformed into veneers,
plywood and blockboard, also used for construction
and manufacture; logs transformed into sleepers,
pitprops, piling and poles. On the other hand, pulp-
wood is transformed into pulp by mechanical and-or
chemical action, and then manufactured into paper
and paperboard. An intermediate position between
these two groups is occupied by two more recent
products fibreboard and particle board. From the
manufacturing point of view, fibreboard is nearer to
the second group and particle board to the first, but
from the point of view of demand characteristics
both should be considered in the first group, since
they are put to much the same uses as sawnwood
and plywood.

In physical terms sawlogs account for a much
greater volume than pulpwood. By far the most

"The role of forest industries in economic development was
surveyed in some detail in The state of food and agriculture 1962,
p. 88-128, to which reference should be made for further details.
See also N.A. Osara. World trends in the pulp and paper indus-
tries. with special emphasis on developing countries. Paner Pre-
sented to 20th anniversary meeting of the Empire Slate Paper
Research Associates (ESPRA. Syracuse University. Oct. 1965):
Wood: world trends and prospects. Unasylva. 20 (1-2), 1966, p. 68-97.
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important use of sawnwoocl is construction, follow-
ed by packaging, railway sleepers and manufactur-
ing; the latter, however, covers ami enormous number
of products from furniture to railroad cars, parts
of motor vehicles, handles, toys, ladders, and pencils.
In residential building, wood is essentially used for
framing, sheathing, millwork and flooring. The major
pulpwood product is paper, followed by paperboard;
and the most important types of paper are newsprint,
printing paper, paper for wrapping, and bags.

In 1958, forest industries (including both wood
products and furniture, and paper and paper products)
accounted for 8.8 percent of the total value added
and 10.1 percent of total employment in manufactur-
ing industry outside the U.S.S.R. and eastern Europe
(see Table III-4). The breakdown for the two main
branches is the following: 4.3 and 3.5 percent of
value added and 7.9 and 2.2 percent of employment
respectively for wood products and furniture, and
for pulp, paper and paper products. This shows a
remarkable difference between the two main branches
in labor productivity, which is higher than the average
in paper and paper products and much lower than
the average in the other branch.

A general idea of the relative importance of the
major primary forest industries can be obtained from
Table 111-13. Some characteristics of the five main
groups are compared in Table III-14.

The pulp and paper industry is a good deal more
capital intensive than the other forest industries
shown in Table 111-14, and it yields the highest gross
product per unit of raw material. Since both pulp
and paper and board products (apart from plywood)
operate mainly on small-dimensioned woods, do not
make use of high value timbers and are in fact utiliz-
ing to ami increasing extent wood residues, both from
other forest industries and from forest operations,
their lead over sawmilling in terms of value added
per unit of raw material is even more pronounced
than is shown in the table.

These aggregates and averages, however, conceal
great differences in the scale of operations (and factor
requirements) within each main group, as will be seen
shortly when some of the principal features of each
industry group in turn are discussed. First, how-
ever, it should be noted that there are a number of
minor primary forest industries omitted from these
tables: other industries concerned with wood transfor-
mation, such as charcoal, wood-wool manufacture
and wood distillation; and industries concerned with
the extraction and refining of tanning materials, resins,
lacs, oils, and the like. Thus, total employment in the



TABLE 111-13. - RELATIVE IMPORTANCE OF THE WORLD'S PRIMARY FOREST INDUSTRIES COMPARED, 1961

SOURCE: Wood: world trends and prospects, Unasylva, 20 (1-2), 1966, p. 68.
At 1960 prices. Excluding the value of all other wood products (81,690 million).

TABLE I1I-14. - SELECTED RATIOS, WORLD'S PRIMARY FOREST

SOURCE: N. A. Osara. Wm Id trends in the pulp and paper industries,
with special emphasis on developing countries.

Based on three eight-hour shifts per day.

primary wood-transforming forest industries reaches
close on 6 million, while about the same number
are engaged in the secondary forest industries fur-
niture, container, box, match and other wood-working,
and various paper converting industries.

Sawmilling

In the sawmilling industry, the size of establish-
ment varies from small mills (often mobile) in the
forest, producing a few cubic meters a day for local
needs, to highly mechanized mills with an annual
capacity of several hundred thousand cubic meters,
producing for export or serving large consumption
centers. All have their place; optimum size and
location can be determined only in the context of
raw material supply, markets served, and communi-
cations between the two. Communications bulk large-
ly in determining location, given the high incidence
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of transport costs on the raw material delivered mill
and the finished product delivered to the market.
Value added in processing is small, and economies
of scale in the mill installation not of decisive impor-
tance. Typically the cost of logs delivered mill re-
presents 50 to 70 percent of mill production costs.
Because of this, and because of the need to carry
an adequate stock of logs to assure continuous oper-
ation and of processed sawnwood to meet customers'
requirements, working capital needs are heavy, often
amounting to as much as fixed investment.

Labor needs vary within very wide limits, depend-
ing on the type of material sawn, the degree of mech-
anization and, of course, on efficiency of operation.
To produce 1 cubic meter of sawn softwood in a
mill of 10-15,000 cubic meters of annual capacity
in a less developed European country requires 10
to 14 man-hours; in a larger mill of 20-35,000 cubic
meters of annual capacity, only 7 to 10 man-hours
are needed. The more homogeneous the log intake,
the greater the possibilities of mechanization and
labor-saving. Hence, labor productivity (as measur-
ed by output per man-hour or man-year) is normally
much higher in sawn softwood mills than in mills
sawing hardwood. In predominantly coniferous for-
est areas North America, U.S.S.R. and northern
Europe softwoods comprise 85 to 95 percent of
the raw material for sawmilling as compared with
10 to 40 percent in Asia, Latin America and Africa.

A large proportion of the raw material entering
the sawmill, about 30 to 40 percent for the world
as a whole, emerges from the process in the form
of slabs, edgings and sawdust. This material, at one
time wasted, today can be almost all turned to indus-
trial account if there are appropriate forest industries
in the vicinity to use it. The slabs and edgings can
be chipped for pulp or board manufacture and even
the sawdust and shavings from planing mills can

Percent Million U.S.$ Percent Million U.S.$ Percent Millions Percent

Sawmiiling 69 13 700 46.9 8 500 17.2 31.2 60.3

Paper and paperboard 24 12 900 44.2 38 300 77.4 1.6 30.2

Plywood 5 2 000 6.8 1 800 3.6 0.4 7.6

Fibreboard and particle board 2 600 2.1 900 1.8 0.1 1.9

TOTAL 100.0 '29 200 100.0 49 500 100.0 5.3 100.0

Sawmilling 30 4 18 5

Pulp and paper 60 35 '140 4

Plywood 45 4 25 7

Fibreboard 30 18 '35 2

Particle board 45 14 '35 2.5

INDUSTRIES, 1964
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be utilized in other wood-processing industries. The
possibility of utilizing sawmill residues has already
considerably modified the economics of wood-based
industries in the developed areas of the world and
has in many cases encouraged the integration of
forest industries. In wood-deficit countries, it has
contributed to a considerable broadening of the wood
raw material basis.

As yet, these potentialities have scarcely been real-
ized in most of the developing countries. The time
is not yet ripe for creating large integrated forest
industry complexes, but there are countries where it
is already possible to introduce successfully one or
more small industries operating wholly or partly
on mill residues, manufacturing particle board, or
wood composiLion boards or blockboard for con-
structional purposes. Alternatively, when a new saw-
mill is planned, the possibility of associating such
a related enterprise with it from the outset may
enhance both its prospective financial return and its
social evaluation.

Sawmilling is usually the first forest industry to
be established. It does not require a high degree
of technical skill on the part of its labor force, but
only on the part of a few key technicians. It is

much more flexible in location, in size of plant, and
in finished product than any of the other primary
forest industries. If export demand is good, the
industry can concentrate on high-quality production
of lumber to dimensions required by the overseas
market, using substandard production resawn for
the local market. Should export demand cease or
require different specifications, the industry can
quickly adapt itself to the changed requirements.

Mechanical
pulp,

integrated

Chemi-
ground-

wood
integrated

NSSC-pulp
(broadleaved wood)

i n teg rated

Un-
bleached
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Pulp and paper

Second of the primary industries in terms of raw
material requirements and value of output, but far
and away the largest in terms of capital invested,
the pulp and paper industry has grown rapidly in
recent years. This industry is much more heavily
concentrated than the sawmilling industry, mainly
because, although wood costs represent the main
item in total production costs and a cheap wood
supply is essential, other process materials and pro-
duction factors assume considerable importance. The
pattern of production costs varies considerably with
the process used, the size of plant, the location, and
according to whether the process is integrated (pulp
and paper) or not. Some of the rnain characteristics
are deducible from Table 111-15, though there is

considerable variation between geographical areas and
individual mills.

While wood costs still rep esent a third to a half
of total production costs, it will be observed that,
firstly, capital charges are high; secondly, process
chemicals assume a considerable importance, especially
for bleached grades; thirdly, power, steam and water
represent a very important element; and fourthly,
labor costs are relatively small.

Obviously wood costs have an important, though
not as in sawmilling a dominant, influence on total
costs. The wood costs shown in Table III-15 are
for wood delivered mill. Labor represents the major
element in this cost and thus, while the mill opera-
tion itself is not labor intensive, the associated forest
extraction operations are. Investment needs for this
industry are certainly heavy. Typical requirements

TABLE -15. RELATIVE IMPORTANCE OF VARIOUS COST ITEMS IN THE PRODUCTION OF PULP AND PAPER

Bleached

Un-
bleached
conifers

Sulfate pulp' nonintegrated

Conifers

Bleached

Broad-
leaved
wood

Straw

Newsprint,
i n teg rated
mechanical

pulp

NSSC
corrugat-
ing board
i n teg rated

h recovery of chernica s: NSSC - neutral sulfite semichernical process. Production ca acities: about 100 tons per day.

Percentage of tue total p.oduction cost at the mill

Fibrous raw material 40 29 36 32 50 43 35 32 39 31

Chemicals 12 3 18 4 12 14 15 3

Other materials 3 3 4 3 3 3 3 3 4 5

Power, steam, water 21 18 12 10 2 4 5 5 15 13

Labor, including repair 7 7 9 7 7 6 8 8 9 9

Supervision overhead 5 5 5 4 6 5 6 7 5 5

Capital costs 24 26 31 28 28 27 29 30 28 34



(fixed investment in the mill only, excluding working
capital and any necessary infrastructural investment)
for medium-size mills of 100 tons per day capacity
(or 30,000 tons per year) in a developing country
range from -U.S. $12 million to over $20 million,
depending on location, process and production pro-
gram.

More than half this investment consists of equip-
ment, engineering, fees, etc., normally requiring foreign
exchange outlay in a developing country. On the
other hand, pay-out time (total investment divided
by annual gross output) is not high ranging from
18 months to 4 years.

However, there are a number of indivisibilities in
the technological process which make for sizable
economies of scale. These are particularly pronounc-
ed for newsprint and for kraft pulp and paper. A
general indication of the variation of capital costs
with size of mill for some typical mills is afforded
by Table III-16. Clearly, given the high impact of
capital charges on production costs, a small mill
must enjoy compensating advantages if it is to com-
pete successfully with a larger rival.

Power requirements are also high, normally rang-
ing from 350 to 550 kilowatt-hours per ton of bleach-
ed sulfate pulp to 1,700 to 2,000 kilowatt-hours
per ton of newsprint. The freshwater requirements
in pulp and paper, manufacture are high, especially
for bleached grades of chemical pulp and certain
special papers. An integrated paper mill with a daily
output of 100 tons consumes about 40,000 cubic
meters of water, which equals the needs of a city
of some 150,000 inhabitants.

For the production of chemical pulp considerable
quantities of chemicals are required, both for cook-
ing and bleaching: for every 1,000 tons of bleached

TABLE 11 6. - INFLUENCE OF TYPE AND SIZE OF PULP AND
PAPER MILLS ON FIXED INVESTMENT

Daily capacity, metric tons

SOURCE: FAO/ECAFE. Report of Conference on Pulp at d Paper
Developtizent Prospects in Asia and the Far East, Tokyo, 1960.
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pulp produced, 200 to 500 tons of chemicals are
consumed. Where chemical pulp operations are con-
cerned, this shows the importance of convenient
access to basic materials, such as saltcake, salt and
lirnestone.

Bringing large quantities of raw materials to the
mill, and shipping the finished product, entails a
considerable transport problem. Thus, not only is
good transport organization necessary: heavy ex-
penditure may be required on transport facilities
such as roads, rail, harbors and trucks.

Space precludes a detailed discussion of available
pulping processes and of the fibrous materials to
which each is specially adapted. It is sufficient to
mention here that, even though the major part of
the world's pulp and paper is still made from tradi-
tional coniferous species, there are very few timbers,
coniferous or broadleaved, which cannot today be
pulped by one or other of the available processes,
and that there are processes suited to a wide variety
of nonwood materials, including bamboo, esparto
and other grasses, cereal straw and bagasse (sugarcane
waste). It should be added, too, that one of the
cheapest sources of fiber for paper-making is waste
paper, which can replace virgin fiber to a considerable
extent in many grades, and wholly in some grades
of paperboard.

Though quantitative labor requirements for pulp
and paper manufacture are modest, a fairly high
proportion, ranging from 35 to 45 percent, needs
to be skilled.

The question of the feasibility of small-scale pulp
and paper production has been the subject of much
discussion in recent years. The trend in the world
is toward increasingly large production units in order
to take maximum advantage of the considerable
economies of scale. It is, however, necessary to
distinguish between different types of mills and prod-
ucts, and there is no hard-and-fast rule that can
be applied to all situations. Small-scale units may
be justified in some cases in the developing countries
serving as a starting nucleus for developing local
markets and skills. Large-scale units, which cannot
be supported by local markets, should be considered
on a regional basis.

Plywood, fibreboard and particle board

Plywood. The most important factor in the loca-
tion of plywood mills is the availability of large-
diameter logs of good form, whether indigenous or
imported, suitable for peeling or slicing. Much of

25 50 100 200

Fixed in estment i, thousa td U.S. S
Per tonldaY

NONINTEGRATED MILL

Unbleached chemical pulp 235 175 135 105

Bleached chemical pulp 325 240 190 150

INTEGRATED MILL

Unbleached paper 300 230 180 140

Bleached paper 390 295 235 185



the industry which has been built up in Europe and
Japan has been based on imported tropical hard-
woods. With veneer-size logs becoming progressively
scarcer, technical progress in the industry has con-
centrated on making use of smaller diameter logs
and lower quality material, for example, by cutting
out defects, and reducing core size. The transfor-
mation coefficient in plywood manufacture is fairly
low, losses on conversion amounting to 50 to 70
percent (40 to 60 percent on veneer manufacture).
Frequently all or part of these residues will be used
as fuel for steam and power needed in the plant
for hot presses, dryers, etc. But, if a commercial
outlet is available for them, this can have a decisive
influence on the economics of operation. Blockboard
manufacture is largely a branch of the plywood
industry. There is also a notable trend to integrate
the plywood and particle board industries, not only
because the latter use the residues of the former,
but also because much particle board is veneer-
faced and because both industries serve the same
consuming sectors, construction and furniture.

The cost of wood raw material represents 30 to
50 percent of total manufacturing costs, the other
important process material being adhesives (synthetic
resins, casein, blood albumen, soybean, etc.) of which
about 25 to 35 kilograms are required per cubic
meter of plywood. With the growing importance of
moisture-resistant and waterproof plywood, the con-
sumption of urea and phenol resins has increased
rapidly.

Investment costs, though higher than for sawmill-
ing, are much lower than for pulp and paper manu-
facture about U.S. $100 to $200 per cubic meter
of annual capacity. Scale economies are less pro-
nouneed than for pulp and paper; they relate mainly
to power and presses, and only mills operating on
large quantities of uniform material (for example,
Douglas fir) and manufacturing standard grades can
fruitfully introduce much mechanical handling and
some automation control.

Labor needs per cubic meter of output vary sub-
stantially, depending upon the degree of mechaniza-
tion, log sizes, average thickness of veneer, need for
patching, and so on. In less developed countries,
more than 100 man-hours per cubic meter may be
used if circumstances imply heavy reliance on man-
ual handling. The proportion of skilled labor need-
ed may range from 20 to 35 percent.

What has been said under sawmilling concerning
the opportunities in developing countries for carry-
ing out further processing, before export applies also
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to plywood manufacture. it is perhaps useful to
'note a recent trend toward establishing nonintegrat-
ed veneer plants, making green or drier veneer, to
feed local or overseas plywood plants equipped simply
with a press or drier and press. Such veneer mills
require less investment, and can operate on a limited
supply of veneer logs. Shipment of veneers saves
weight and space compared with shipping logs.

Blockboard, laminated board, etc. are included in
the broad category of plywood, and output of these
products has increased parallel with the production
of particle board. Blockboard can be manufactured
almost manually, with but limited equipment. It is
of considerable interest to many developing countries
since it can not only replace imports, but also offers
an outlet for thinnings and small-diameter logs from
coniferous plantations as well as for sawmill residues.

Fibreboard. This industry has many affinities with
the pulp and paper industry. The problems of wood
supply are similar, as is the stage of pulp preparation,
if the traditional wet processes are employed. Pro-
cess chemicals are not normally required, and the
sizing materials and additives which impart particular
qualities to the finished product do not represent an
important element in total costs. Wood costs may
account for 20 to 40 percent of the total, depending
on the size of mill (though they may fall to 10 per-
cent if cheap residues are available), while fixed
charges (mainly depreciation and interest on working
capital) may account for 20 to 30 percent, again
depending on size of mill. Thus, as with pulp and
paper, scale economies are significant. Fixed invest-
ment per daily ton may range from U.S. $90,000 to
$100,000 for a mill of 6,000 tons annual capacity,
down to around $30,000 for a mill of 50,000 tons
annual capacity.

An adequate supply of fresh water is required;
water needs are similar to those for newsprint pro-
duction. Power requirements, at 300 to 800 kilo-
watt-hours per ton of product, are less than for
newsprint but more than for chemical pulp. Labor
needs (in the mill) are modest, ranging from 12 to
40 man-hours per ton. Fibreboard production can
be based on a wide variety of coniferous and broad-
leaved species, including suitably blended mixtures,
and is eminently suitable for utilizing residues (in-
cluding even bark and sawdust) from other forest
industries. There is a growing trend toward the
use of unbarked wood.

in recent years several dry processes for fibreboard
manufacture have been developed. These processes



may well come to have an interest for developing
countries since there is no need for large supplies of
fresh water. Resins are, however, needed for bonding
purposes.

Particle board. This industry is essentially a

postwar development. Like fibreboard, particle board
can make use of a very wide variety of species, conif-
erous and broadleaved, as well as flax, bagasse,
and wood residues; indeed, this industry was developed
in the first instance to make use of wood residues.
It is, in fact, this tolerance in raw material require-
ments that confers on both these board industries
an attraction for countries with tropical forests,
wherein frequently only a small proportion of the
available timber (species and sizes) are suitable for
the other major forest industries.

Investment in a particle board mill of intermediate
size represents roughly half that in a fibreboard mill
of comparable tonnage. Though there are econo-
mies of scale, relatively small mills can be economic,
particularly if operating on locally available residues
or serving a captive market. Investment cost ranges
from about U.S. $12,000 to $30,000 per ton per day,
depending on the process used and hence on the
type of board produced.

There are fewer restrictions on location than in
the case of fibreboard. Water is not needed. Power
requirements are modest, 100 to 300 kilowatt-hours
per ton of board, as are mill labor requirements,
5 to 20 man-hours per ton. A key consideration,
however, is the availability and cost of resin, nor-
mally urea, or phenol resin. This bonding material,
which represents about 5 to 8 percent of the
weight of the finished board, may account for 15
to 35 percent of production costs, depending on the
process used and the cost of resin. Thus resin costs
may frequently exceed wood costs. Obviously, if
resin has to be imported, this sharply diminishes the
import-saving value of the project.

Miscellaneous cind secondary forest industries

There are very many other industries based on
raw materials of forest origin. Though some are
little more than extensions of the sawmilling and
veneer industries, they may be separately established,
particularly where the existence of a suitable resource
or the needs of a consumption center make this
advisable. In some instances the raw materials may
even be imported.

Some of these forest industries have a direct impact
on agricultural development. One example.. is ..the
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production of packaging materials. Wooden crates
and boxes are widely used. Investment requirements
for box-board production are generally low, compar-
ed with the production of plywood boxes, or corrugat-
ed paperboard and multi-wall sacks. Wirebound
veneer containers are extensively used for export
fruit packaging; since relatively small diameter logs
can nowadays be economically used for veneer and
plywood production, the industrial production of
such containers is attractive. For tea packaging,
plywood chests have been traditionally used. For-
merly, all of the plywood had to be imported, but
India and Ceylon now have sizable plywood mills
and produce substantial quantities of tea-chest ply-
wood.

The use of corrugated board boxes for fruit packag-
ing continues to increase (in the 'United States their
share rose from 5 percent in 1950 to 50 percent in
1960). Such boxes are also suitable for the packag-
ing of tropical crops, but sulfate pulp and liner
board, frorn which they are made, are normally
manufactured in large industrial units.

In most developing countries, wood is an inex-
pensive, locally available raw material for the con-
struction of rural housing, for storage facilities and
for many other uses related to agricultural produc-
tion. Developments in wood preservation have made
it possible to use many wood species which hitherto
have been considered nondurable. Investments re-
quired for sawmills, preservation and wood manu-
facturing facilities are low, and they can easily be
established in the rural areas themselves. On the
other hand, larger industrial units of this kind may
also be established. Prefabrication of building and
construction elements is frequently integrated with
the sawmilling or wood-based panels industry.

Wood-based panels, in particular plywood, are
now produced in many developing countries or are
available at reasonable cost. Exterior type plywood
withstands rigorous exposure to moisture, chemicals
and manures. It is successfully used for a variety
of purposes such as broiler and laying houses in
the poultry industry, hog and calf houses and dairy
structures, and also in large storage structures for
grain, silage, fertilizer and fruit.

Wood turning, with handles for agricultural im-
plements and sports goods, woodenware and spools
as principal products, is a further example of the
great variety of industries based on raw materials
of forest origin. The manufacture of match blocks
in the form of sawnwood or veneer is another. Small

plants .(or units within larger'plants) are ,suitable for



producing shingles, pencil slats and briarwood pipe
blocks, often for export, where appropriate raw ma-
terials are available.

The chemical distillation of wood yields a large
variety of products, the more important of which
are charcoal and methyl or wood alcohol. The
capital requirements for wood distillation plants are
not excessive. Charcoal alone may be produced by
simple pit methods requiring no capital. The other
products are, of course, lost in this case.

A number of extractives from wood and bark
provide the raw material for several small but im-
portant industries. Some species of pine are suitable
for the tapping of a resinous exudate used for the
manufacture, by a distillation process, of turpentine
and resin. A considerable amount of labor and
little capital are required in the industry. The trees
may also be used for their timber. The production
of tannins for the leather industries may be based
on a great number of woody and herbaceous plants.

The final group of industries to be briefly summariz-
ed here are the secondary wood industries, which

Agricultural production uses as inputs a great
variety of industrial products. In traditional agri-
culture the use of such inputs is generally small, but
a main feature of the modernization of agricultural
production is the widening range of goods demanded
from the industrial sector. In part this reflects in-
creased specialization in the economy, for many
activities such as the manufacture and repair of im-
plements, construction work and the preparation of
animal feed, which were originally carried out largely
on the farm, tend increasingly to be transferred to the
nonfarm sector, in the same way as some food pro-
cessing has been transferred from the farm to the
factory.

These inputs originate from many different
branches of industry. The chemical industry provides
fertilizers. The pharmaceutical industry produces
drugs, antibiotics, biologicals, pesticides and her-
bicides. The engineering industry makes the trac-
tors and other machinery, tools and implements,
stationary power units, pumps and transport equip-
ment that represent much of the fixed capital invest-
ment in agriculture. Agriculture is also a major

INDUSTRIES SERVING AGRICULTURE

use as their raw materials the products of sawmills,
plywood and veneer plants and board mills. They
may be closely associated with mills producing their
raw materials or may, in contrast, be widely decen-
tralized near consuming centers. Among the more
important of the secondary wood-using industries
are furniture manufacture; joinery plants producing
such things as doors, window sashes, and moldings;
boat-building; manufacturing of vehicle bodies, etc.
These industries tend as a group to be labor intensive

calling for a wide range of skills and to use
relatively high-cost raw materials. Capital require-
ments are generally modest to low. Plants can often
be small and decentralized, but there are some econ-
omies of scale for the more mechanized. Even in
countries with little or no forest resources they can
be operated on imported materials saving appreciable
foreign exchange on the value added. Many wood-
deficient developing countries are now importing
products of the secondary wood and paper industries
to a value in excess of their imports of all other
wood and paper products.

consumer of fuel and power, and of construction
materials for farm buildings and storage facilities.
Forestry requires specialized tools and equipment,
and fisheries are an important customer not only
for the shipbuilding industry but also for industries
producing highly specialized gear and electronic equip-
ment. In the more advanced economies, the prep-
aration of compound animal feedstuffs is an im-
portant activity, generally closely allied to the food
processing industry and often based on its by-
products. Finally, a wide variety of equipment
is required for the industries processing, packing
and transporting crop, livestock, fishery and forest
products.

Although they originate from so many different
sectors of industry, the products enumerated above
have a certain unity in that they are all destined for
the same final consumer. It is therefore of interest
to examine them together as the industries serving
agriculture, especially those (such as the manufacture
of fertilizers, pesticides and farm machinery) that
are producing specifically for agriculture rather than
for other sectors as well.



Industrial inputs for agricultural production

Tables III-17 and III-18 indicate the role of inputs
of industrial origin in agricultural production. The
data in Table III-17, which are confined to developed
countries, are derived from agricultural sector ac-
counts. Table III-18 is based on input-output tables,
which make possible the inclusion of a number of
developing countries as well.

The data based on sector accounts show that in
developed countries the share of purchases of current
inputs from other sectors and abroad (excluding
feedstuffs) ranges from 8 to 29 percent of the gross
value of output. The ratio is clearly higher in the
countries with technologically more advanced farm-

ing methods (for example, it averages only 9 percent
in southern Europe, as compared with 21 percent
in northwestern Europe).

For the developed countries, the data based on
input-output tables show a roughly comparable pic-
ture, especially when account is taken of the wider
dispersion of the data over time, and the fact that
most of them refer to a period several years back.
The current inputs of industrial products generally
range in this group of countries from 7 to 16 percent
of the gross value of output, with somewhat higher
figures for the Netherlands and the United King-
dom.69 In addition, industrial products make a

The relatively high figure in these two countries may reflect
the input of industrially prepared feed mixes, which in input-
output tables are classified as products of the food industry. All
feedstuffs arc excluded from the data based on sector accounts.

Share of
gross value
of output

Current operating expenses,-

Fertilizers
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Pesticides

of which

Fuels,
lubricants,
electricity

Gross capital expenditure

SOURCE. FAO/ECF, Fifth report on output, expenses and income of agrie ¿hure in European countries. Vol. 11, Statistical Annex, Geneva, 1965.
NOTE. Operating expenses relate to the purchase of materials and services for current production from other sectors of the economy andfrom abroad. Thus they exclude purchase of capital equipment (shown separately in the table) and inter farm sales. In the presenttable all purchases of feedstuffs have also been excluded. For the eastern European countries, the definitions are somewhat different(see original source). Figures in parentheses arc estimates.

' Excluding feedstuffs.

Per eat
United Kingdom 29.1 16.3 10.4 32.4 8.8 33.4 66.6
Sweden 26.2 25.0 ... 18.8 37.4 14.7 39.5 60.5
Germany, Fed. Rep. of 22.7 25.7 2.6 15.9 39.7 24.6 58.9 41.1
Denmark 22.5 25.5 ... 13.5 28.0 9.5 34.9 65.1
Austria 20.8 16.9 2.3 15.0 28.7 17.8 37.0 63.0
Switzerland 19.8 16.1 5.5 13.9 21.6 13.5 39.7 60.3
France 18.6 31.1 3.0 12.2 21.3 9.4 17.1 82.9
Ireland 16.9 25.1 ... 15.7 6.0 9.1 48.2 51.8
Netherlands 16.8 35.2 10.4 24.0 9.2 57.8 42.2
Norway 15.1 33.2 ... 23.5 ... 24.7 64.3 35.7
Belgium 14.8 39.4 3.9 10.3 9.6 7.0 40.5 59.5
Finland 14.6 45.6 ... 24.6 27.1 14.7 17.2 82.8

Northwestern Europe 21.5 25.5 (3.3) 13.3 (29.6) 13.6 43.1 56.9

Yugoslavia 10.0 28.9 7.5 14.9 18.5 18.0 49.1 30.1
Spain 9.7 51.7 8.8 15.0 12.6 8.6 11.7 40.3
Italy 9.0 30.5 11.7 9.4 14.6 72.1 27.9
Greece 8.3 42.2 4.7 6.1 9.0 11.8 12.6 12.1

Southern Europe 9.1 36.5 10.0 11.3 (16.5) 14.2 62.8 26.9

WESTERN EUROPE 17.8 27.3 (5.0) 13.1 (28.4) 13.7 48.1 49.4

Israel 19.2 10.8 8.9 6.5 13.2 23.3 81.3 18.7
Hungary 15.1 15.9 8.4 17.9 28.4 16.4 38.8 43.4
Poland 12.5 29.4 1.9 17.8 32.4 10.7

of which

Maintenance
and repairs

Share of
gross value
of output

New
buildings,

costruction
and

improvement

New
machines

and
equipment

TABLE -17. - CURRENT OPERATING EXPENSES AND GROSS CAPITAL EXPENDITURE IN AGRICULTURE, 1960-62



TABLE Ill-18 CURRENT AGRICULTURAL INPUTS FROM INDUSTRIAL
ANO SERVICES SECTORS

SOURCE. National input-output tab es.
'Including mining. - Including construction (maintenance and

repair). - 3 Excluding construction.

contribution to agricultural output through their
use in services, utilities and construction (repair and
maintenance) activities. These are included in the
total for data based on sector accounts, but are
shown as a separate group in the input-output data.

In developing countries, the current input of both
industrial products and of services is a much smaller
portion of the gross output. The former ranges, in
the countries for which data from input-output tables
are available, from virtually zero in Bolivia to almost
10 percent in China (Taiwan). The data on services
show an even wider range, probably in part due to
differences in definition and coverage.

Although the current inputs of industrial o ig n
in the agriculture of the developing countries are
generally so small at present, the high figure for
China (Taiwan) in Table 111-18 suggests that inten-
sive efforts to raise output and productivity will,
especially if land resources are limited, necessitate
industrial inputs of comparable magnitude with those
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in developed countries. Thus, while the share of
agriculture in the economy falls as development
proceeds, this is likely to be largely offset, as regards
agriculture's demands on industry, by the increase
in industrial input requirements per unit of output
as farming techniques are improved.

The data in Table 111-18 refer to current inputs
only, and ignore the input of fixed capital, thus
considerably underestimating the total demand for
industrial products ás agricultural inputs. Data on
fixed capital inputs are unfortunately very incom-
plete. Some national investigations suggest, however,
that in at least some of the advanced economies
the capital stock per worker is substantially greater
in agriculture than in Manufacturing industry."

The data on actual capital expenditure in Table
III-17, available only for developed countries, indi-
cate that this varies from 7 to 25 percent of the
value of gross output. It tends to vary less pre-
dictably than current expenses, with little obvious
relationship with the level of technological develop-
ment in agriculture and probably is more a reflection
of the countries' efforts to mechanize their farming
and to bring about structural and other basic changes.
fri contrast to the current expenditure, moreover, the
ratio of capital expenditures to gross output was
on the average somewhat higher in southern Európe
than in northwestern Europe.

GROWTH OF DEMAND FOR INDUSTRIAL INPUTS

Only for fertilizers and tractors is it possible to
present some worldwide tabulations which provide
some indication of the growth of demand (Tables
111-19 and 111-20). These are, however, two of the most
important production requisites that industry pro-
vides for agriculture. Fertilizers are a major source
of increased production and productivity, and trac-
tor numbers give a rough indication of the general
level of mechanization.

Between 1945/46 and 1964/65 world fertilizer con-
sumption rose more than five-fold, and even during
the more normal period from the mid-1950s to the
mid-1960s it doubled. In the developing countries,
where the level of consumption is still very low, the
growth has been much the fastest.

Among the mariy items of farm machinery, trac-
tors are usually a key element, because of their many

" This is said to be so, for example, in the United Kingdom
(see FAO/ECE, Fifth report on the output, expenses and income of
agriculture in European countries, Geneva, 1965, p. 110) and in
the Federal Republic of Germany (sec G. Willer and H. Schmidt,
Kapitaleinsatz turd Produktivitat in Landwirtschaft und Industrie,
Berlin - Miinchen, 1959).

Year Industry Services 2

Pereet t of gross value
of output

United Kingdom 1960 28.4 14.6

Netherlands 1959 23.0 4.6

Germany, Fed. Rep. of 1960 16.3 5.1

Belgium 1959 13.9 4.8

Japan 1960 13.5 3.6

France 1959 12.8 8.3

United States: livestock 12.2 9.8

other agriculture 1958 12.0 20.9

forestry and fisheries... 7.4 15.6

Australia 1958/59 11.8 26.6

New Zealand 1954/55 11.4 10.9

China (Taiwan) 1962 9.7 10.9

Norway 1954 9.2 4.1

Italy 1959 7.0 3.8

Denmark 1949 6.8 4.8

Finland 1956 6.8 5.6

Malaysia: Malaya 1960 6.6 2.4

Philippines 1956 3.2 16.3

Peru 1955 3.0 0.7

Syria 1956 2.2 25.1

India 1960 1.8 '0.1

Bolivia 1958 0.3 0.2



TABLE 111-19. - CONSUMPTION ANO PRODUCTION
OF COMMERCIAL FERTILIZER

2 1963/64. - 2Excluding Japan. - Excluding China (Mainland).

applications as a mobile and stationary source of
power. International comparisons of tractor num-
bers must be made with caution, because of the
differing sizes and capacities of the tractors used in
different countries, as well as differences in the in-
tensity of their use. The broad picture presented
by Table III-20, however, is very similar to that in
the table on fertilizer use, suggesting that the adop-

TABLE 111-20. - TRACTORS USED IN AGRICULTURE

'The table excludes garden tractors, which in Japan are the
main type used in agriculture and rose from 35,000 in 1954 to
2.2 million in 1964. - :Excluding Japan.
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tion of modern techniques of production tends to
move forward simultaneously on a broad front,
because of the complementary nature of many of
them. For the world as a whole, the growth in
numbers of tractors used has been somewhat slower
than in fertilizer consumption. However, just as
with fertilizers, the increase has been very much
faster in the developing than in the developed coun-
tries, where (particularly in North America) a high
degree of mechanization had already been achieved
by the mid-1950s.

Agricultural input industries in the developing
countries

Even more than the industries using agricultural
raw materials, the industi ies serving agriculture are
still very largely located in the developed countries.
Their establishment generally requires a much wider
industrial base, especially of industries producing
intermediate inputs such as basic chemicals, iron
and steel, and cheap power. They are often highly
capital intensive and subject to substantial economies
of scale. Many of them are, therefore, particularly ap-
propriate for establishment in the context of schemes
for regional co-operation between developing
countries. As already indicated, however, demand
for many of the products of these industries is rising
rapidly in the developing countries, and as agri-
cultural development proceeds it is likely that the
establishment of economically viable domestic in-
dustries to replace imports will become increasingly
possible. But it is essential that the establishment
or expansion of such industries be preceded by a
careful assessment of agriculture's likely future de-
mand for their products.

FERTILIZERS

The first requirement for the use of fertilizers by
farmers is knowledge of the most agronomically
and economically efficient kinds of fertilizers
and their rates of application with various crops
and soils. This knowledge is a prerequisite to
any effort to promote the use of fertilizers as a
means of increasing crop yields and farmers' incomes.
One of the quickest and most effective ways of obtain-
ing such information and at the same time teaching
farmers the use of fertilizers, is through trials and
demonstrations put down in farmers' fields.

Western Europe
Eastern Europe and U.S S R

North America
Oceania

Japan

Developed countries

Latin America
Far East

Near East

Africa

Developing countries

WORLD TOTAL

1954 1964 In crease
1954-64

... Thousands
1 590

865

4 827
250

1

4

2

5

....
160

139

215

385

17

Percent

162

147

8

54

1 616

7 533

218

30

55

143

11 916

488

88

111

230

58

124

193

102

61

446 917 106

7 979 12 833 61

...lvlillion t ns Percent Million tons
Western Europe 3.2 6.3 12.9 105 11.4 - 1.5
Eastern Europe and U.S.S.R. 0.8 4.1 8.4 105 13.2 + 4.8
North America 2.7 6.1 10.7 75 12.1 -I- 1.4
Oceania 0.4 0.7 1.4 100 1.2 - 0.2
Japan 0.1 1.1 1.8 64 2.0 + 0.2

Developed countries 7.2 18.3 35.2 92 39.9 + 4.7

Latin America 0.2 0.5 '1.6 '220 '0.7 - '0.9
Far East ',3 0.5 2.0 300 0.7 - 1.3
Near East 0.2 0.6 200 0.5 - 0.1

Africa 0.1 0.3 '0.6 '200 '0.4 - '0.2

Developing countries . 0.3 1.5 4.8 220 2.3 - 2.5

WORLD TOTAL 7.5 19.8 40.0 102 42.2 + 2.2

Consumption
Produc-

tion
1964/65

Surplus
or

deficit1945/46 1954/55 1964/65
Increase
1954/55
1964/65



Before embarking on the domestic production of
fertilizers, it is not only essential to obtain this infor-
mation but also to develop an effective demand for
fertilizers by means of an efficient organization for
the demonstration of the benefits of fertilizer use,
for the distribution and marketing of fertilizers, and
for the provision of the necessary credit facilities.

As Table III-19 shows, the developing regions
today produce just under half of the very small
quantity (in comparison with developed countries)
of commercial chemical fertilizers they consume. The
rest is imported, mainly from western Europe, the
United States and the U.S.S.R. The fertilizer industry
of the developing regions is so far concentrated in
a limited number of countries. In the Far East, apart
from Japan, only China (Taiwan), India, the Repub-
lic of Korea, Pakistan and the Philippines have
significant fertilizer industries. In India a rapid
increase in fertilizer production is expected as a result
of new concessions to private foreign capital.

In Africa, fertilizers are produced in Algeria,
Morocco, South Africa and Tunisia, and in smaller
quantities in Kenya. In the Near East, Israel,
Turkey and the United Arab Republic produce
substantial quantities of fertilizers. In Latin Amer-
ica, production is somewhat more diffused, with
one type or another of chemical fertilizer produced
in Brazil, Chile, Colombia, Mexico, Peru, and in
smaller quantities in Argentina, Cuba, Uruguay and
Venezuela.

The limited number of developing countries pos-
sessing chemical fertilizer industries is a reflection
of the many difficulties involved in their establish-
ment." For most types of chemical fertilizer manu-
facturing, costs of both installation and production
are relatively much higher for small than large plants,
and few developing countries as yet have domestic
markets justifying plants of a size that can compete
with imported products (for example, the lower
limit of plant size for the economic production of
nitrogenous fertilizer is about 30,000 tons of nutrient
per year). Indeed, the capital costs of fertilizer plants
are so high, and have such a heavy import content,
that in many situations the use of the available for-
eign exchange for fertilizer imports, rather than for
the construction of a fertilizer plant, may appear
distinctly more attractive, especially as such plants
tend to "age" fairly rapidly in a technological sense.
Nor would the establishment of a fertilizer industry

" The reasons why fertilizer production tends to be more ex-
pensive in developing than in developed countries are discussed
by J. Tinbergen in Observations on the planned provision of nitrogen
fertilizer for the world. Leyden, 1956.
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be favored by employment considerations, as fertilizer
plants, once in operation, use little labor relative either
to the capital invested or to the value of the output,
and the labor that is used has to be highly skilled."

On the other hand, in deciding on investment
priorities between different industries, it is not suf-
ficient to take account only of the capital-output
ratio of the fertilizer industry itself. Decisions should
be based on the ratio of the increase in output in
agriculture to the total capital invested both in the
fertilizer industry itself and in associated activities
needed to promote fertilizer use. This ratio will be
much more favorable, because of the large increases
in agricultural output that can be gained through
fertilizer use. Such considerations, together with the
urgency of increasing agricultural production in most
developing countries in order to improve diets and
avoid inflationary pressures, largely explain the em-
phasis that has been placed on the establishment of
fertilizer industries in developing countries despite the
many difficulties involved.

MACHINERY AND IMPLEMENTS

Far less information is available on the manufac-
ture of farm machinery and implements in the de-
veloping countries. The considerations which de-
termine whether or not a country can set up an
industry to produce tractors are akin to those de-
termining industrial expansion in general. In partic-
ular, most developing countries' demand for in-
creases in and replacements of their tractor stock is
still too limited to make a domestic industry econom-
ic. Some relief from the limitation imposed by
the size of domestic demand is, however, offered
by the possibility of setting up, in the first instance,
establishments which (as in the case of automobiles)
merely assemble the tractors from components which
initially are virtually all imported.

Nevertheless, tractors are assembled only in a
limited number of developing countries. In the
Far East, for example, they are assembled in India,
where a large portion of the components is of do-
mestic origin. Tractors are also assembled, mainly
from imported parts, in the Philippines, though so
far on a very small scale. In China (Taiwan) a joint
enterprise with foreign participation produces enough
small-size tillers to satisfy domestic demand, with a
substantial surplus for export. In Latin America,

" See H.W. Arndt. The balance of payments argument for
priority of heavy industry. Satzlchya. 24, 1962, p. 265-276.



tractors are assembled only in Argentina, Brazil and
Mexico. In Brazil, the industry operates almost
entirely on the basis of domestically produced com-
ponents; in Argentina, where about 80 percent of
the components are domestically produced, there
are six tractor plants, with a total annual output of
over 10,000 units; in Mexico, production was started
in 1965 in two plants, with a combined output of
3,500 units per year, on the basis of about 60 per-
cent of domestically produced components.

For the manufacture of a great many other indus-
trial products needed in agriculture, however, there
are no overriding economies of scale, and the produc-
tion of such requisites is very much more widespread.
Thus a number of Far Eastern countries produce
much of their requirements for products such as
electric and diesel motors for farm power, pumps
for farmyard and irrigation uses, sprayers, dusters,
threshers, and various hand tools, as well as imple-
ments for use with animal draft power, such as
plows and harrows, and equipment for poultry and
dairy production. India is self-sufficient in the
most commonly required types of farm machinery,
except tractors and, like China (Taiwan), exports
some items. In Latin America, Argentina has a
large production of a considerable range of equip-
ment such as plows, harrows, harvesters and tillers,
some of which are exported to other countries in the
region. Mexico produces disk plows, harrows, til-
lers and other equipment, and here too there are
some exports. A number of other countries also
produce various agricultural implements and equip-
ment.

In addition to their import saving potential, the
small minimum size of many of these plants,
the ease with which they can be expanded (with
regard to both the scale and the variety of
output) and the steady and predictable growth of
the demand for their products make these small
engineering industries particularly suitable for the
early stages of industrial development. They also
make possible the development of equipment that
is better suited to the needs of developing countries
than that which is normally available on import
markets.

EQUIPMENT AND OTHER REQUISITES FOR PROCESSING
INDUSTRIES

Many developing countries exporting particular
agricultural products in processed form have devel-
oped new industries in response to the domestic
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demand for machinery and intermediate inputs re-
quired in their processing, and in many cases they
have even built Up an export of these items.

An outstanding recent example is Peru where, as
a result of the rapid expansion of the fish meal in-
dustry, a series of important related industries were
established. Virtually all the machinery and pro-
cessing equipment used in fish meal production' is
now manufactured locally, often under licence agree-
ments. As well as supplying domestic demand, the
industries have successfully entered the export field.
At least one complete fish meal reduction plant
costing U.S.$250,000 and boats to a value of over
U.S.$1 million have recently been sold abroad. Be-
tween July 1962 and July 1963 some five hundred 90-
to 100-foot vessels were produced, and almost 100
boat-building yards were in operation. Further
products made locally to supply the fishing industry
include nets, fish pumps, centrifuges, poly-lined and
jute bags, floats and flexible hoses.

Other examples include the manufacture of com-
ponents and machinery for the cotton or jute textile
industry. In the Far East, this is done not only
in India, where major portions of complete units
of textile machinery are now produced domestically,
but also in China (Taiwan), Indonesia, the Republic
of Korea and Pakistan. Brazil has a substantial
textile equipment industry, and it has been estimated
that local production could contribute about 57 per-
cent of the $168.5 million worth of machinery required
to re-equip the textile industry in the Centro-Sud re-
(7z.ion 73 A number of Far Eastern countries also
produce components for sugar mills, oil extraction
(India makes complete mills), tea processing, rice
polishing and milling, and rubber processing.

Many developing countries have also set up indus-
tries to make containers for food processing indus-
tries. The forest industries catering to these needs
were discussed in the previous section of this
study.

A wide variety of machinery is required for the
industries processing forest products. Current an-
nual investments in the most capital intensive of
these industries, the pulp and paper industry, are
of the order of U.S.$2,000 million. More than half
of this investment consists of machinery and equip-
ment, the manufacture of which is, however,
so far largely concentrated in a few developed
countries.

" United Nations. The textile industry in Latin America: II.
Brazil. New York, 1963, p. 116.



It remains to summarize some of the main
problems and policy issues faced by the governments
of developing countries in their agricultural plan-
ning in relation to industrialization, and in partic-
ular in the planning of industries based on crop,
livestock, fishery and forest products as raw
materials.

The first point for emphasis is the need for the
integrated planning of agriculture and industry, if
each is to make its full potential contribution to
economic growth. This is only a beginning, however,
and, within the framework provided by this macro-
economic planning, detailed planning and feasibility
studies are also necessary at the enterprise level if
viable industrial projects are to be established.

Among more specific problems, a key question is
the extent to which it is possible for developing
countries to choose industrial technologies better
suited to their resource endowment than the modern
capital-intensive rnethods that have been evolved
mainly in the labor-scarce developed countries, and
in particular the extent to which industries using
agricultural raw materials lend themselves to such a
choice. Another major problem for developing
countries is how to expand their foreign exchange
earnings from exports of processed products in com-
petition with established industries in developed coun-
tries, which are often protected by tariff and other
barriers.

These topics are discussed in more detail below,
and the two final sections of the study review in
turn how governments can assist in the establish-
ment of agriculture-related industries and how inter-
national assistance (including that available from
FAo) can support these efforts.

Integrated planning of agriculture and industry

The interdependence of agriculture and industry,
the main aspects of which were outlined at the outset
of this study, is now generally recognized and un-
derstood, but its implications are still only rarely
reflected fully in economic planning and policy mak-
ing. More attention is needed to what was termed
earlier "agro-oriented" industrialization. Industry
can itself contribute to the expansion of food produc-
tion by supplying the agricultural population both
with consumer goods to give them the incentive

MAIN PROBLEMS
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to increase their production and sales, and with the
inputs they require for more efficient production.

An important aspect of the interdependence of
agriculture and industry is the close link that is
needed between agricultural production and the
facilities for processing agricultural products. Pro-
cessing is only one link in the chain between pro-
ducer and final consumer, and the need for close
contact between the agricultural producer and the
processing establishment is reinforced by certain ef-
fects of the biological nature of agricultural produc-
tion. This has been reflected in developihg countries
by plantation systems of production for certain crops,
whereby production, processing and marketing are
carried out by the same enterprise, and in developed
countries in recent years by various systems of
vertical integration based on contracts between pro-
ducers and processors. The latter are likely to in-
crease in developing countries as the demand for
processed products expands, and as technological
developments in industry continue to change raw
material requirements.

It is especially in projects for the overall develop-
ment of particular areas within a country that it is
possible to take full acount of these interrelationships
in economic planning. This is the case in a number
of such projects, mainly in Mediterranean countries,
for which FAO is the Executing Agency for the United
Nations Development Program. The resources of
the areas conc.:Tned are primarily agricultural, and
the development of industries processing agricultural
products in these areas has not only given a start
to their industrial development but has also expanded
the outlets for agricultural produce.

A related question concerns the siting of industries
using agricultural raw materials. As noted earlier,
because of the perishability of the product or because
of the substantial loss in weight or bulk that occurs
in processing, many of these industries must be car-
ried out close to the raw material source. In addi-
tion, however, it is often advocated that a major
part of the processing that is not tied on technical
or economic grounds to the raw material source
should also be carried out in rural areas. The rea-
sons advanced are the need to relieve rural under-
employment and to restrict the growth of vast urban
population centers, with their attendant social evils.

Unfortunately, the effect on rural underemploy-
ment of the industries that are tied to the raw mate-



rial source tends to be limited by the fact that their
demand for labor often coincides with the existing
peak demand at the harvest period. This is ob-
viously the case with perishable products, which have
to be processed immediately after harvest, but be-
cause of the high cost of storage it also applies to
many other products as well. Thus, if much impact
is to be made on rural underemployment, additional
industries must be located in rural areas.

However, there are a number of possible disadvan-
tages in such a policy. Although wage rates are
generally lower in rural areas, actual labor costs may
be higher, since the labor force is less skilled than
in urban areas. Other external economies enjoyed
by industries in urban areas derive from the sharing
of transport, power and related infrastructure. Fur-
thermore, the relief of urban unemployment is even
more urgent in most developing countries than that
of underemployment in rural areas, for the rural
underemployed generally have the possibility of
obtaining at least their own minimum needs for
subsistence.

If the agriculture-related industries are to receive
due attention in industrial planning, certain special
institutional arrangements may be necessary in some
developing countries. Agriculture and industry are
handled in separate government departments, and
that concerned with industry is usually occupied
chiefly with the so-called "strategic" heavy industries.
Thus the industries processing agricultural raw mate-
rials and to some extent also those serving agricul-
ture tend to fall between two stools. Often the best
solution will be to establish in the agricultural ministry
a special unit to deal with the industries related to
agriculture, though clearly such a unit would have
to work very closely with the department responsible
for industries in general.

Feasibility studies

In the earlier discussion of the industries using
agricultural raw materials, an attempt was made to
determine the advantages that such industries have
for the developing countries and the contribution
they can make to their economic development. It
must be emphasized, however, that these advantages
are by no means inevitable and depend on the estab-
lishment of an enterprise of suitable size and type
and on its subsequent efficient operation.

Often the margin between success and failure is
very small. The capital investment involved is
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sometimes very large (for example, between $12 and
$20 million for a medium-sized pulp and paper plant),
but even where it is much smaller the developing coun-
tries can ill afford any waste of this scarce resource.
Only through detailed planning and feasibility stud-
ies is it possible to avoid the further prolifer-
ation in the developing countries of the "white
elephant" projects that are already all too common
in the industrial :field. Many such projects, although
fulfilling the highest engineering requirements, have
failed because their planning has neglected the eco-
nomic environment in which they must operate.
Thus engineers, agricultural specialists and economists
must combine in the necessary preinvestment studies,
and the initial establishment of plant on a pilot
scale may often be advisable. A guide to the carry-
ing out of feasibility studies for agricultural process-
ing industries is at present in preparation in FAO,
and the following paragraphs summarize some of
the main points that have to be considered, many
of which should already be apparent from the earlier
discussion of individual industries.

Market research forms a basic part of such a
study. The analysis of consumer demand would
cover such questions as levels of consumption, the
type of consumer who buys the product, the fluc-
tuations that occur in demand, the most suitable
packaging, the present quality of the produce and
how it could be improved, whether the consumer
would pay higher prices for better quality, and the
relationship between consumer demand for unpro-
cessed and processed products. Where new products
have to be introduced, studies on consumer accept-
ability must be carried out. Competition from other
suppliers must be studied, not only in respect of
similar products but also the competition from other
products which can to some extent be considered
as substitutes. A projection of demand has to be
made at least for the lifetime of the processing equip-
ment envisaged. The need for promotional measures
will also need to be studied. As well as the main
product, market research should cover the possible
utilization of by-products and waste products.

Equally important is an assessment of the supply
of raw material for processing. Careful study is
needed of the present availability of raw material,
with regard to quantity and quality, and seasonal
and annual fluctuations. Where the available raw
material is not sufficient, it is necessary to inves-
tigate the scope for expanding the supply, improv-
ing its quality and lowering its price. This involves
analysis of the introduction of new varieties, the



improvement of cultivation methods, and the fea-
sibility of organizing storage programs. In the case
of forest products and tree crops, a long period
may be required for the expansion of the supply
of raw material. The economics of production in
relation to those for other crops have to be taken
into account. The possibilities for the multi-product
utilization or the plant should be investigated, espe-
cially for highly seasonal products such as fruit and
vegetables. Attention has to be given to the at-
titude and behavior of farmers concerning new outlets
and their reaction to incentive measures. An anal-
ysis of the existing marketing channels and services
is also needed, with regard both to the purchasing
of raw materials and the sale of processed products.
An assessment must be made of the marketing orga-
nization that will be required, including the extent
and form of vertical integration that is desirable.

Concerning the plant itself, one of the most cru-
cial decisions relates to the determination of the most
appropriate capacity. This involves, in addition to
the careful assessment of the likely supply of raw
materials and demand for the processed product,
consideration of economies of scale, the influence of
various degrees of capacity utilization on the unit
processing cost, the relationship between size, trans-
port costs and other factors, and the effect of fluc-
tuations in supply and demand on the unit process-
ing costs. The determination of capacity should
always be based on a dynamic view of the situation,
allowing for the future expansion of raw material
supplies and of market outlets, especially as in some
cases the establishment of processing facilities is an
essential prerequisite for the growth both of supplies
and demand. This should, however, not be overdone.
As was stressed particularly in connection with dairy
plant in the above account of individual industries,
overoptimism in estimating the capacity likely to be
required is one of the most frequent causes of failure.
This is sometimes reinforced by a tendency of con-
struction firms to advocate large-scale equipment.
Instead of enjoying the economies of large-scale
production, such plant must operate far below full
capacity, so that unit costs are burdened with exces-
sively heavy capital charges. It is much better to
establish a plant whose capacity is fairly close to
present requirements, embodying provision for future
expansion as supply and demand increase."

" This may sometimes make possible the saving of capital. For
example, in the pulp and paper industry the new investment needed
to add a given capacity to art existing mill is in some conditions
only 50-70 percent of that required to establish a separate mill
of the same capacity.
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A further important consideration is the determi-
nation of the most suitable location for the plant.
An analysis is needed of how location is influenced
by transport costs for the raw material and finished
products, by the availability and cost of labor, water
supplies and power, and by taxes and other factors.
The existence of adequate transport facilities is par-
ticularly important for perishable products and for
products such as pulp and paper which involve
the transport of very large quantities of bulky raw
materials. Water supplies are a major factor in
the location of a number of industries, including
textiles, pulp and paper, and hides and skins.

The choice of technology depends to a large extent
on the raw material and the type of finished product.
The equipment to be chosen is, however, also in-
fluenced by the capacity of the plant, the costs of
labor, capital, etc. To attain the lowest unit costs,
particular attention has to be given to the full use
of the cheap labor available in developing countries.
This question is discussed in more detail below.

A careful study should also be made of th.e invest-
ment required and a budget drawn up of income
and expenditure, including foreign exchange require-
ments. The budget should cover several years of
operation, not only the first, and a breakdown of
the annual budget into monthly periods may also
be necessary. Working capital needs should be
carefully estimated.

The success of a processing project depends very
heavily on the efficiency of its management and
administration. Particular attention must be given
to training. Although in many industries using
agricultural raw materials the requirement of skilled
labor is small, it is almost always a key factor.

The overall evaluation of the project must be made
according to various criteria: not only commercial
profitability but also national economic profitability,
foreign exchange benefits, and so on.

Choice of technology

The developing countries face a difficult problem
the choice of the technology they should adopt
their industrial development. On the one hand,

the use or the modern technology developed in the
high-income countries holds out the promise of a
significant reduction in the time and sacrifices need-
ed to achieve a high. rate of growth. On the other
hand, these production techniques appear ill-adapted
to the factor availabilities in developing countries,



where unslcilled labor is plentiful and capital (espe-
cially foreign exchange for the purchase of machinery)
and skilled labor scarce. It is therefore frequently
suggested that they should use a technology better
adapted to their own conditions.

It is only in certain circumstances, however, that
there is a real choice of technology. For example,
in comparing two technologies from the strictly
economic point of view of resource utilization, if
one of them uses more labor or more of any input,
in combination with the same quantities of all other
inputs, but output remains the same, that technique
is clearly inferior. The real economic issue arises
when, for the same level of output, alternative tech-
nologies require more of some productive factors
and less of others. In terms concretely applicable to
developing countries, this is when the capital-output
ratio can be reduced by increasing the ratio of labor
to capital. Developing countries can increase the
degree of labor intensity by choosing either labor-
intensive industries, or labor-intensive techniques
within a given industry, or a combination of the
two.75 Regarding the first, it is clear there is con-
siderable variation in capital intensity in the pro-
duction of different commoiities. In general, con-
sumer goods industries, especially those suited for
medium- or small-scale operation and using agri-
cultural raw materials, would seem to be more labor
intensive than the capital goods industries, and this
is one reason why developing countries are fre-
quently urged to give higher priority to the former
in their industrialization programs. But the extent
to which it is possible to choose labor-intensive
products is obviously limited by the composition
of demand and the degree of substitutability between
products.

Regarding the second possibility, the freedom to
choose alternative technologies is not present in all
industries. Thus, labor-intensive technologies would
be quite inappropriate in the electronics industries.
In some others they can result in such an enormous
difference in the quality of the product as to be of
very limited use, for example in the Chinese attempt
to produce steel by backyard techniques. Never-
theless, there are a number of industries in which
there is a real choice of alternative technologies. In
weaving cloth, for example, there is a wide range of
efficient techniques varying from the handloom to
the automated power loom, and in oil seed crushing
from hand presses to solvent extraction plants.

An additional method is to increase the number of shifts that
are worked, for which there is often ample scope in developing
countries.
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There are, in addition, certain phases or processes
in production which afford greater flexibility in the
choice of technology. The choice in the central
production process may be restricted, but in subsi-
diary, peripheral operations, in particular those hav-
ing little effect on the quality of the final product,
labor-intensive techniques could be used. Examples
are in the construction phase of a project and in
the handling of raw materials.

The choice of technology is also influenced by the
objectives, strategy and time horizon of development.
Labor-intensive techniques lay emphasis on the
short-run aspects and the objective of creating em-
ployment. However, if the major objective is the
long run maximization of the rate of growth, it

might be more appropriate to choose a capital-
intensive technology, because the distribution of in-
come to which it gives rise is more conducive to
the creation of surpluses and thus reinvestment.

There are some other factors to be taken into
account in deciding on the choice of technology.
The continuing introduction of new technological
processes in the future may be influenced by the
techniques chosen now. This has happened in labor-
intensive industries which have opposed, often suc-
cessfully, any innovations. There is a danger that
the promotion of labor-intensive technologies in cer-
tain industries will create a "dual economy" in in-
dustry such as exists already in the agriculture of
many developing countries and that, as the modern,
capital-intensive sector expands, the labor-intensive
sector will require larger and larger subsidies and
protection to enable it to survive. Furthermore,
considerations of quality and price, resulting from
differences in technology, become important espe-
cially on export markets. On the other hand, the
experience of Japan shows that small-scale, labor-
intensive industries and methods are not invariably
inimical to technological or economic progress.

Much more information is needed on the range
of technological substitutions that are possible, in-
cluding quantitative data on the levels and variability
among the different inputs associated with each tech-
nology. There should be continuing research into
new techniques especially suited to the conditions
in the developing countries. Most of the technolog-
ical research takes place in the developed countries,
where labor is a scarce factor, and it is therefore
directed to laborsaving. With the increasing de-
mand of the developing countries for equipment,
however, manufacturers have already begun to pay
more attention to their special needs.



A related and highly controversial question is
the use of secondhand machinery, which is some-
times ',advocated as a means of limiting capital
expenditure in the industrialization of the develop-
ing countries. Here there would appear to be no
general answer, but the relative advantages and disad-
vantages of using such machinery should be carefully
weighed in the circumstances of each industry.

Trade problems

An expansion of exports in processed form was
one of the principal ways singled out by the United
Nations Conference on Trade and Development
(uNcrAD) in which developing countries could in-
crease their foreign exchange ea.rnings. There are,
however, a number of circumstances which tend to
hinder the expansion of exports of processed agricul-
tural products frorn developing to developed coun-
tries. These are mainly: the presence of tariff and
nontariff barriers in developed countries; difficulties
of marketing processed products in developed coun-
tries and other new markets; and the weak initial
competitive position, in terms of both price and
quality, of the products of the developing countries.

TARIFF BARRIERS

The question of the protective effect of import
duties is a very complex one. Virtually all of the
developed countries, while permitting raw materials
to enter free or at low rates of tariff, apply tariffs
on processed products which as a rule are progres-
sively higher, the more highly processed is the im-
ported product (see columns referring to nominal
tariff rates in Table 111-21). This naturally tends to
inhibit exports of processed products from develop-
ing countries, and favors the expansion of trade in
raw or relatively less processed forms.

The matter of tariff barriers does not, however,
end there. In the first place, as is being increasingly
recognized, the nominal duty rates do not in them-
selves express the degree of protection accorded.
That protection is expressed by what is called the
"effective" or "implicit" rate of tariff, which takes
account not only of the tariffs paid on the final
product, but also of the value added in processing
and of the duties that may be paid on materials
used in the process of production. The effective
tariff rate, which thus takes account of the whole
tariff structure of the importing country, "rises with
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increasing duties levied on the product of the manu-
facturing process, and with decreasing values added.
It declines with increasing duties levied on the mate-
rials used in the manufacturing process. It is nega-
tive if those duties exceed the ditties levied on the
product itself.""

It follows that the differences between the duty
rates applied to imports of raw and processed prod-
-acts do not necessarily give a full picture of the
tariff protection actually accorded to agricultural (or
other) processing industries. This is confirmed by
Table 111-21, where some calculations of the effective
rates of protection are compared with the nominal
rates.

The effective rates shown in the table are in all
cases higher than the nominal rates of tariff on the
processeci products." In most cases the effective
protection is 50 to 100 p;...reent greater than the nom-
inal rate for the processed products, and in a few
cases the difference is very much greater.

Secondly, even the level of the effective tariff rate
is not a complete measure of the degree of protec-
tion it affords. Another factor is the supply and
demand elasticities for the product in the exporting
and importing countries. If both are high. (and as-
suming that the tariff change results in price changes),
even a relatively small decrease in the effective tariff
rate may lead to substantial increases in imports,
and vice versa. Clearly these elasticities will vary
not only from product to product but also from
country to country, so that even identical changes
in tariff structures will not always lead to the same
changes in trade.

Finally, the effect of tariff changes on trade will
also depend on the comparative advantage of the
exporting and importing countries in producing the
goods in question. The effect of tariffs is restrictive
if they offset the comparative advantage of the export-
ing country. Conversely they are of little or no effect
when levied on products for which the importing
country in any case has a comparative advantage.

The complexity of the question of tariff protec-
tion has several policy implications. In the first
place, it remains true that, even taugh in most
cases the effective protection of agricultural process-
ing in developed countries is not known, a reduction

United Nations Conference on Trade and Development
(uNc-rAo). Tariff structures of seleved developed countries and
their effect on exports of proce.ved goods from developing coun-
tries. United Nations Conference on Trade and Development
(uNcrno) Document TD/13/(1.2/9, 7 February 1966, P. 3 (mimeo-
graphed).

" This need not necessarily be so. Calculations for some non-
agricultural products (not shown in the table) showed lower ef-
fective than nominal rates of tariff, including orte case where the
elTective rate was negative.



TAM- -21. - TARIFF RATES FOR SELECTED AGRICULTURAL PRODUCTS IN RAW AND PROCESSED
FORNI IN MAIN INDUSTRIAL COUNTRIES, 1963

Cocoa and cocoa products

in the nominal tariff rate will of necessity result in
a decrease in the effective protection. Given the
urgent need of the developing countries to expand
their exports as well as to develop their industries,
the case therefore remains strong for a speedy reduc-
tion or elimination of the nominal duty rates on
processed agricultural and other products imported
from the developing countries.

In the longer run, however, the greatest economic
efficiency would be achieved by concentrating the
effort to liberalize tariffs on products for which

the effective tariff rates are now most protective;
the demand and supply elasticities are such that

the lowering or elimination of tariff protection is
most likely to result in increased export earnings;
and (c) the competitive advantage lies on the side
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SOURCE: UNCTAD. Tariff structures of selected developed countries and their effect on export of processed goods from developing countries.
Document TD/u/c.2/97 February 1966, p. 4-6 (mimeographedr) -

'Common external'tariff. - ' Tariff rate as actually appliedio the specified product. - Calculated rate of protection accorded to thevalue added in the manufacturing process. - Stage of processing. - Clothing manufactured from any fiber.

of the developing countries. With regard to the
latter two points, and particularly competitive ad-
vantage, it is important to take a dynamic view, by
making allowance for changes both in supply elastic-
ities and in comparative advantage as the export-
ing countries develop their infrastructure and their
industrial base.

NONTARIFF BARRIERS

In addition to tariff barriers, developed countries
(as well as other importers) apply a number of quan-
titative restrictions on imports of processed products
from developing countries. Such quantitative re-
strictions are contrary to the General Agreement on
Tariffs and Trade (GATT), to which virtually all indus-

Wood and wood products

Wood in tl/e rough and roughly squared (SIC 242)4

Percent

Il Veneer and plywood (SITC 631) 10 10 16.8 37.9
Ill Wood products, including furniture (SIC 632) 15.1 28.6 14.8 25.5 12.8 26.4

Leather and leather products
I Hides and skins, undressed (SITC 211)

II Leather (SITC 611) 7.3 18.3 14.9 34.3 9.6 25.7
III Leather manufactures: (SITC 612)

shoes 19.9 33.0 24.0 36.2 16.6 25.3
leather manufactures other than shoes 14.7 24.3 18.7 26.4 15.5 24.5

Wool and wool products

Wool and animal hair (SITC 262) 0-10 0-47
il Yarn of wool and animal hair (SITC 651.2) 17 25

Ill Woven wool fabrics (SIC 653.2) 18 22 46

Rubber and rubber products
I Rubber, natural (SITC 231.1)

II Rubber tires and tubes (SITC 629.1) 20 27 19

I Cocoa beans, raw (SITC 072.1) 5.4 1.5
II Cocoa powder and cocoa butter (SITC 072.2 and 072.3) 20-27 136 0.5-2.0 13 6.5 50

Cotton and cotton products

I Cotton, raw (SITC 263.1) --
II Cotton yarn and thread (SITC 651.4) 2.9 3.6 10.5 27.9 11.7 31.8
III Cotton fabrics (SIC 652.1 and 652.2) 17.6 44.4 20.7 42.2 24.1 50.6
IV Clothing (except fur clothing)6 (SITC 841) 18.5 25.1 25.5 40.5 25.1 35.9

EEC 2 United Kingdom United States

Nominal. Effective" Nominal 2 Effective" Nominal. Effective.



trial countries are contracting parties, but they
derive their legal justification from special GATT waiv-
ers pertaining to balance of payments reasons and,
more recently, the doctrine of "market disruption."

The list of products and countries involved is too
vast to summarize in any meaningful way. For
detailed information, reference may be made to var-
ious GATT and UNCTAD documents on the subject."
These restrictions have been particularly comnion for
various textile products, which are of great impor-
tance in the exports of manufactures from develop-
ing countries. It is therefore the restrictions on tex-
tiles that have come under the sharpest criticism.

The GATT "long-term arrangement" regarding in-
ternational trade in cotton textiles, signed in 1962
for a period of five years, is an attempt to organize
internationally the restrictive measures that many
industrialized countries had felt it necessary to impose
for the protection of their textile industries, and to
liberalize the world trade in cotton textiles as rapidly
as possible. A major review of the operation of
the arrangement was made in late 1965. Although
the share of developing countries in the cotton textile
imports of the developed countries had risen during
the three years of operation of the arrangement, the
developing countries expressed their disappointment
that frequent use had been made of the clauses per-
mitting import restrictions on grounds of market
disruption, so that the liberalization of imports had
not proceeded as fast as had been hoped. Both at
the review of the cotton textile arrangement and in
other forums, hopes have continued to be expressed
that greater progress toward the liberalization of
imports of processed products will be achieved in
the Kennedy Round of trade negotiations.

MARKETING DIFFICULTIES

Even if there were no tariff or other administrative
barriers to trade, the expansion of exports of pro-
cessed products from developing to developed coun-
tries would require much time and effort. There
are many difficulties in creating new market outlets,
particularly for new exporters with little experience
in export marketing. The difficulties are numerous
enough with raw materials of relatively homoge-
neous nature, sold through well-established markets
to a limited nuiribr of processing industries, but
they are considerably multiplied with processed prod-

" See, for example, United Nations. Trade in manufactures and
semi-manufactures, in Proceedings of time United Nations Conference
on Trade and Development. Vol. IV, 7'rade in manufactures, New
York, 1964, p. 16-17

133

ucts of widely varying characteristics, which often
have to meet exacting requirements, and for which
the final consumers may need to be "educated" to
accept a product which may differ from those to
which they are accustomed, if not in objective qual-
ity, then at least in some aspects of appearance,
packaging, etc. Many processed products, especially
canned goods, are difficult to market except under
well-established brand names.

Both the first UNCTAD Conference and subsequently
the UNCTAD Committee on Manufactures have paid
much attention to these problems. ft has been
pointed out that the developing countries lack in-
formation regarding the requirements of buyers in
developed countries. Information is required on
such varied subjects as technical standards, quality,
design, packaging, prices, credit, and deliveries, and
on prevailing laws, customs, rules and procedures.
Business relations must also be established with the
industries and firms that consume or market the
processed products. In order to use semimanufac-
tures originating from new sources, industries have
to be informed about their costs, and convinced as
to their quality and the dependability of the long-
term availability of supplies. For the marketing of
finished products, skills in advertising, sales campaigns,
packaging and presentation are required, and such
skills are in short supply in developing countries.
These countries are also often short of the financial
resources required for establishing new market out-
lets, including the setting up of agencies, offices,
consignment stocks, etc., in the importing countries.

COMPETITIVE WEAKNESS

Filially, given both the marketing difficulties just
discussed and the fact that time is required until
industrial production in any given line reaches a
certain size and a maturity derived from experience,
the products of processing industries located in devel-
oping countries may be unable to compete with those
of older established industries, even if subject to the
same degree of protection. The weaknesses may be in
quality or in price. National and international mea-
sures, in exporting or importing countries, may be
required to assist the processing industries in the devel-
oping countries to overcome such initial difficulties.
In exporting countries, possible solutions include tax
reliefs, duty refunds on imported inputs, multiple
exchange rates to favor the exported products, and
outright export subsidies. Importing countries can
assist the developing countries to overcome such. ob-



stacles principally by granting preferential tariff treat-
ment, unilaterally or in agreement with other import-
ing countries, and by technical and financial assis-
tance to ensure the production of goods of desired
quality and type, including joint industrial enterpris-
es. The recently announced Australian tariff waiver
on imports of a number of products from develop-
ing countries sets a precedent in this field.

A further aspect of the competitive weakness of
the developing countries arises from the fact that
most of them do not produce any of the various
manmade substitutes for natural raw materials, espe-
cially synthetic rubber and fibers." In many end
uses, mixtures of natural and synthetic raw mate-
rials have become firmly established, and in others
the final product may be made entirely of manmade
raw materials. While in the former case the develop-
ing countries may be able to remain competitive by
importing manmade raw materials (though at some
loss in net foreign exchange earnings compared with
the export of manufactures based entirely on domestic
raw materials), in the latter case the market will be
largely lost to them.

Government action

In some cases the governments of developing coun-
tries have themselves participated directly in the estab-
lishment and operation of industrial enterprises.
This applies particularly to new industries, where
the government plant is in the nature of a pilot
project, which it is hoped will lead later to the estab-
lishment of privately-owned plant. More often,
however, government activities in this regard are
confined to various measures of assistance to the
private sector, and the provision of the necessary
infrastructure, especially marketing, transport and
power facilities.

One of the most important areas of government
responsibility is research. This is needed regarding
not only the processing operations themselves but
also raw material production, including the develop-
ment of varieties more suitable for processing. As
already noted, research is particularly needed for the
development of industrial technologies better suited
to the conditions of the developing countries, and
into appropriate processing equipment. Investiga-
tions are needed into new uses for local raw mate-
rials and for by-products and waste products.

" Some of the larger developing countries, however, including
India and Brazil, have established industries producing such prod-
ucts as rayon and synthetic rubber.
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The provision of industrial training is an essential
prerequisite for the development of industries in

primarily agricultural countries without an indus-
trial tradition and a pool of industrial labor. Until
a skilled labor force has been built up, the advantage
of low wage-rates remains largely illusory. Many
of the simpler agricultural processing industries can
serve as stepping stones to the development of more
complex industrial skills. Special schemes can be
formulated to encourage private industry to provide
the necessary training, as for example in Brazil,
where a small amount to be used specifically for
training is added to loans made by the Banco Nacional
do Desenvolvimento. In addition, provision has to
be made for the training of the necessary scientific,
technological and engineering staff, and also of
managerial personnel.

Governments may also need to take special mea-
sures to assist new industries with credit and finance.
Small plant, processing agricultural raw materials,
whose financial requirements are not excessively large,
may be a suitable investment for rural co-operative
societies. Special reserved funds may have to be
made available to these co-operatives to finance
small-scale to medium-sized industries. The larger,
more complex processing industries can be financ-
ed by state credit agencies such as development
banks or industrial banks. This type of agency
should not only supply financial assistance but also
planning, managerial, and technical assistance, as
is being done, for instance, by the Industrial De-
velopment Company of Puerto Rico. Subsidies,
tax relief, tariff protection, and similar assistance
may also be required in the early stages of develop-
ment of an industry, but the danger should be avoided
of setting up industries that need permanent assis-
tance of this kind.

In some cases, governments may find it advanta-
geous to seek investment from foreign sources which
also bring in technical knowledge, business manage-
ment, and top level supervisory personnel. Gener-
ally, specific guarantees are provided for foreign
capital invested in the country. In some cases the
governments of developing countries have themselves
entered into partnership with private foreign firms
for the establishment of industrial enterprises.

Finally, it is essential for the government to have
a clear-cut policy regarding industry. If the policy
for certain industries is to promote small-scale,
labor-intensive enterprises, this should be clearly
defined and its economic consequences realistically
assessed. A consistent policy is also needed con-



cerning state and private participation in industry.
-Policies should be fully integrated, so as to avoid
situations where, while encouraging the establishment
of a particular industry, the government continues
to tax the import of essential raw materials (for
example, tinplate for canning).

International assistance

A considerable amount of international assistance
is now available to back up these efforts. Many
different industrial enterprises using agricultural raw
materials or producing requisites for agricultural
production have been established in developing coun-
tries in recent years with financial and technical
assistance from the various bilateral aid programs.

Among the multilateral. agencies, FAO is itself pro-
viding increasing assistance in the establishment of
such industries, in particular, following a resolution
of the Twelfth Session of the FAO Conference in 1963,
which called for the strengthening of its activities
in this field. Although this is not the place for
a detailed description of FAO'S programs in this
regard," it may be useful to conclude this study
with a brief account of the main lines of such as-
sistance.

Training and demonstration have always been
major elements. Permanent training institutes have
recently been set -up in various countries under the
United -Nations Development Program for personnel
working in different agricultural processing industries
and also in agricultural engineering, while many
shorter training courses and seminars are also con-
ducted. Research is promoted through a wide range
of projects, including the establishment of perma-
nent institutes for research in such subjects as food
technology and in the technology of processing spe-
cific agricultural, fishery, and forest products. Pre-
investment surveys, :feasibility studies and pilot proj-
ects are carried out for industries using agricultural
raw materials. Under the rAo/mRo Co-operative
Program, countries are assisted in the preparation
of such projects for financing by the World Bank.
FAO has also collaborated With UNICEF in the estab-
lishment of dairy plants in many developing coun-
tries.

For this purpose. see, FAO. FACPs activities in the fieN of in-
dustrial development; Progress Report for 1965 for the Sixth Session
of the United Nations Committee for Industrial Development, Rome,
1966.
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A recent development has been the setting up of
the rAo/Industry Co-operative Program, through
which it is hoped that private industry in the devel-
oped countries will make a greater contribution to
the establishment of agricultural processing industries
and industries serving agriculture in developing coun-
tries. The program aims to exchange technical and
economic information on development activities, in-
vestment needs, and prospects for improving the
climate for foreign investment, and to mobilize the
managerial ability, scientific experience, technical
know-how and capital resources of private industry
for the initiation of actual investment operations
with industry and government co-operation, includ-
ing the implementation of the findings of the preinvest-
ment surveys carried out by FAO under the United
Nations Development Program.

On the input side, FAO and the fertilizer industry
have for some years conducted a joint program under
the Freedom from Hunger Campaign, whereby fer-
tilizer trials have been promoted and pilot schemes
of fertilizer distribution to farmers carried out. Such
activities are an essential preliminary step for the estab-
lishment of domestic fertilizer production in develop-
ing countries. Assistance can also be provided,
under the United Nations Development Program,
in the establishment of pilot fertilizer mixing plant.

More recently, the Thirteenth Session of the FAo
Conference in 1965 called for some form of inter-
national action to make available supplies of fertil-
izers and other needed inputs, which are at present
a severe drain on the foreign exchange resources of
developing countries. The possibility of establish-
ing a Food Production Resources Program for this
purpose is at .present being explored.

These operational activities are backed up by a
substantial program of studies on the technical and
economic problems of the industries relating to agri-
culture. A number of these have been referred to
at various points in the present study, and mention
has also been made of the detailed guide that is
now in preparation concerning feasibility studies for
agricultural processing industries. Finally, it is ap-
propriate to refer to the Indicative World Plan for
Agricultura] Development, now being prepared by
RAO, which should provide a framework for the
better assessment of needs and prospects for both
the industries using agricultural raw materials and
those producing the requisites such as fertilizers,
machinery and implements that are essential if the
world's future needs for food and agricultural prod-
ucts are to be met.



Chapter IV. Rice in the world food economy :
Situation and outlook in the International Rice Year 1966

MAIN FEATURES OF THE WORLD RICE ECONOMY

Rice is the staple food of approximately half of the
human race. For over 1,400 million people in the
Far East, including China (Mainland), where nine
tenths of the world's rice is grown and consumed,
it provides the main dietary source of energy. The
number of people relying almost solely on rice for
food approaches 200 million in India alone, and
probably exceeds 400 million in China (Mainland).
Outside the Far East rice is the predominant food
in only a few countries, but it is increasingly popular
in many parts of Africa, Latin America and the Near
East. In total, over 150 million tons of milled rice'
are eaten annually, contributing half or more of the
available calorie supplies in rice-eating countries, as
well as a major part of the protein.

The critical importance of rice to many countries
as a food, as a crop, and in international trade is
illustrated in Table IV-1. This shows for 19 coun-
tries from all regions of the world the percentage
of the total arable land planted to paddy, the share
of the rice crop in the Gross Domestic Product (GDP),
its importance in calorie intake, and its contribution
to export earnings (or share of the import bill).

The value of the world's rice output cannot be
calculated with any precision, but it probably amounts
to at least U.S.$20,000 million, even without all
the associated industrial and marketing undertak-
ings. For hundreds of millions of people in Asia,
this single crop forms virtually the sole livelihood.
It occupies between half and two thirds of the arable
land available in major producing countries and a
much heavier share of the most fertile soils. It
contributes up to one fifth of their entire GDP. In
international trade, rice earns foreign exchange every
year to the value of almost U.S.$1,000 million,
most of it for the developing countries.

Rice remains pre-eminently a subsistence food crop.
More than half of the world harvest of over 250

On average, 10 tons of paddy (rice in the husk) yield about
6.5 tons of milled rice, the form in which it is eaten.
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million tons of paddy is retained on the farms where
it is grown without entering market channels. This
makes the task of increasing rice production more
difficult, because the farmers are less responsive to
monetary incentives than in a commercial farm econ-
omy. At the same time, government assistance to
farmers becomes essential; otherwise the mass of
rice growers will lack sources of capital, the tools,
and the expert knowledge to improve their holdings.
Production problems are rendered still more complex
by the large part of the crop which is dependent
upon uncertain rains. The measures taken to im-
prove water control and irrigation since the second
world war have reduced the risk of large-scale crop
failure, but harvest fluctuations continue to create
severe local shortages. Also, although less than one
twentieth of the crop crosses national frontiers, it
has been seen that rice can loom large as an
import item in national trade balances, as well as
a source of export earnings. Under such circum-
stances, rice becomes a key factor in the stability of
entire economies as far apart as Madagascar, Ceylon,
the Republic of Korea, and Guyana.

Many, though not all, of the major rice-eating
countries are characterized by population pressure
on the land, which is further aggravated by the rapid
expansion of the population, the low productivity of
agriculture, and inadequate industrial development.
Institutional barriers, faulty marketing systems and
many other general impediments to the economic
growth of developing countries are, in fact, typical
problems facing the world rice economy.

Nevertheless, the rice economy is undergoing a
constant process of evolution and change. Nine
tenths of the world's rice production remains con-
centrated in the Far East, but there has been a re-
markable extension of cultivation in the Western
Hemisphere since before the war and the paddy
crop is steadily growing in importance in Africa.

Many farmers find it a suitable crop to plant on



TABLE IV-1. ECONOMIC IMPORTANCE OF RICE AREA, PRODUCTION, CONSUMPTION AND TRADE IN PRINCIPAL PRODUCING COUNTRIES

NOTE: Area. 1963/64. Area figures exclude esti nated acreage cropped twice in one year except as noted.
Value of production. 1963/64. Value is estimated from 1964 farro prices, with allowances for waste and loss, except where official

figures are available as noted.
Consumption. 1961-63 averages. Compiled from FAO Food Balance Sheets.
Trade. 1964 calendar year.

* Unofficial estimate.
'1957/58. 1960/61. Official estimate. ' 1960-62 average. 1962. " 1962/63. Percentage of sown area of all crops. "Ex-

cludes estimated 15% double cropped. ° Percent of 1962. .9 Excludes estimated 40% double cropped. Excludes 10% double crop-
ped. 1958/59. " July I964-June 1965. " Percent of 1961-63 average GDP at 1960 prices. 1959/60. " 1963. Harvested area." Excludes 32% double cropped. area. " 1961/62. April 1964-March 1965. 1954/55: harvested area. " Percent of total agri-cultural area. Excludes 0.3% double cropped. F,xcludes 6% double cropped. Exports.

newly developed lands, and there is a ready market
at home and overseas for their product. In several
developed countries, too, and particularly in parts
of southern Europe and of the United States, rice
is important both in agriculture and in industry.
Today, therefore, rice is cultivated under a wider
variety of conditions and by more varied methods
than any other major crop (Figure

On the consumption side, while rice continues to
be a major staple for hundreds of millions, it is
preferred to other basic foods by many more as
soon as they can afford to buy it. For the pressure
of demand derives not only from the growing pop-
ulations, but also from their improving levels of
living and from urbanization, which in a large number
of developing countries favor the substitution in the
diet of rice for coarse grains or starchy roots. Yet
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there are factors on the other side too, and in a
few countries there has been a significant, if limited,
shift in demand toward wheat, induced by its rela-
tive cheapness and greater availability, and encour-
aged by governments.

Similarly, international trade in rice cannot be
considered in isolation. The Far East is still by
far the major international import market for rice,
but its wheat inworts are today double the volume
of those of rice. The region has become the world's
largest net importer of wheat, exceeding in impor-
tance even western Europe. The structure of trade
in rice itself is also altering. The Far East remains
the biggest rice-exporting area, but it has lost the
virtual monopoly enjoyed before the war, as new
exporters from other regions have entered the market.
The size of imports into other regions has also in-

Country

Area

Paddy Percent

Production (paddy) Consumption Trade

PercentPercent Consume- Percent
area
sown

of total
blarae

land

Volume Estimated
value of

GDP
tion

per caput
of calorie

intake
Volume Value of total

trade

Ex PORTING COUNTRIES

/
h000ectares Percent I 000

tons Million $ Percent Kglyear Percent 1 000
tons Million $ Percent

Brazi I '2 515 113 '5 392 '222 3 '44 '16 '44 55 '0.5
Burma 64 837 6,759 7 783 231 14 *137 *62 1 394 147 62

Cambodia 2 377 '69 2 760 140 '21 *149 ... 487 57 65

China (Taiwan) 749 "52 2 623 '253 14 134 56 127 20 5

Korea, Rep. of 1 155 55 3 762 370 26 *94 13 2 2

Madagascar 6764 "25 1 270 60 11 '145 '65 28 6 6

Pakistan "9 100 "36 614 948 1 010 13 102 47 ... ''26 135

West ( ) (... ) °(1 644) (94) (...) Tig) (. ) ( . ) ''(26) "(11)
Thai land 66 638 °66 10 168 '443 14 *123 *57 1 898 211 36

United Arab Republic '400 16 2 213 95 ''2 '31 '11 527 70 *6

United States "650 "4 3 187 350 0.1 3 1 1 352 206 0.8
Viet-Nam, Rep. of '2 479 6,"71 65 205 '476 20 "322 "36 "47

IMPORTING COUNTRIES

Ceylon "525 "23 61 003 '109 8 '105 '50 658 69 17

Hong Kong 8 57 14 *105 ... 410 53 4

ndia "34 256 "21 647 871 3 420 11 71 35 ''512 °"54 .2
Indonesia ''6 613 "37 "13 151 690 14 *85 *39 "1 070 ... ...
tapan 3 272 '54 16 639 '2 999 6 117 48 415 58 0.7
Malaysia: Malaya 338 "13 '864 70 4 *119 *50 415 51 6

Thilippines "3 087 '26 3 843 290 8 89 47 299 39 4
Senegal '69 '1 106 ... ... .. 182 20 12

WORLD TOTAL 122 400 8 249 900 20 000 27 "7 247 "904



creased, with west Africa, the Near East and eastern
Europe all growing in importance as import markets
for rice. Another feature of the international rice
trade that it largely consists of exchanges between
developing countries themselves seems a more
permanent characteristic, and it will be seen later
that this is highly significant in assessing the future
outlook for the foreign exchange earnings of rice-
exporting countries.

Recent trends in production

The average increase of 3.5 percent per annum in
world rice production during the past decade was
slightly above the rate achieved in wheat output.
This surprising fact arises mainly because half of the
world wheat crop is grown in developed countries,
several of which and above all the United States
have deliberately limited the acreage sown. Among
developing countries, the rates of growth for the
two basic food crops were very similar. In common
with wheat, the expansion in world rice output can
be attributed equally to increases in area and yields.
As Table 1V-2 shows, there has been a distinct im-
provement in the productivity of rice lands, since
the average yield for the world as a whole has risen
from 1,700 kilograms per hectare in 1950-54 to nearly
2,000 kilograms in 1960-64 (i.e., by about a fifth).

FIGURE 1V-1. - WORLD MAP OF RICE PRODUCTION
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The fact that yields have accounted for half the
increase in rice production is a new and encouraging
development. Previously, during the first half of this
century, the world average yield had shown only a
very slight increase, despite the great strides in a
few individual countries such as Japan, the United
Arab Republic and the United States. Cultivation
of the existing area was already intensive, and plant-
ings were extended onto marginal (but less suitable)
lands, often in the form of "upland" rice without
special irrigation facilities. Since 1950-54, however,
the extension of the world paddy area by a further
17 million hectares, or by 17 percent, has sometimes
reflected the availability of more land under irriga-
tion, rather than the spread of plantings to new
lands, or has at least been accompanied by special
efforts to improve yields on existing lands.

In absolute terms the bulk of the increase in pro-
duction has been in the Far East, excluding China
(Mainland), where output has risen from 70 to 80
million tons. Almost all the region's producers have
extended their rice area, Japan and China (Taiwan),
where agricultural land is particularly scarce, being
the outstanding exceptions. India and Pakistan are
producers which have secured a substantial improve-
ment in yields in the past decade (see last column
of Table IV-2). Countries which have increased their
output largely by extending the area sown to rice
include Cambodia, the Republic of Korea, and
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TABLE IV-2. AltEA, YIELD AND PRODUCTION OF PADDY IN SELECTED PRODUCING COUNTRIES BY REGIONS, 1950-54
AND 1960-64 AVERAGES

' Excluding China (Mainland). 1956-58. Average arca reported for 1950-54 of 3,007,000 ha. excludes about 5% of the arca which
was unreported. Regional and world totals include actual 1950-54 ligure. ' Including unofficial estimates for China (Mainland).

especially the Philippines, where the average yield
has remained among the lowest in the world (1,200
kilograms). Outside the Far East, and notably in
Latin America, producers have maintained a much
faster rate of growth in production and have increas-
ed their share of the world total. The main impetus
in Latin America, and particularly Brazil, has come
from a large-scale extension or the rice area onto
newly opened land, and yields have generally remain-
ed at low levels. In contrast, virtually all of the
sharp increase in output of 36 percent in developed
countries (which include Japan) is derived from higher
yields; the area is only fractionally larger, and in
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North America it is actually smaller, than it was in
1950-54.

A feature of world production in recent years has
been the achievement of a more rapid growth rate
by exporters than by itnporters; this is a reversal
of the trend up to the mid-1950s. In exporting
countries -- several of them outside the Far East --
it reflects the relative profitability of rice as a cash
crop and the priority given to it as a source of foreign
exchange earnings. This has stimulated private and
public investment in measures to raise productivity
and to open up lands for rice cultivation. The
slower growth in some importing countries reflects

Country

Area Yield Production Contribution
of yield to

i ncreased
production1950-54

average
1960-64
average

1950-54
average

1960-64
average

1950-54
average

1960-64
average

1 000 hectares Kilo gran satectare ... 1 000 metric tons ... Percent

PAR EAST 1 69 986 80 456 1 430 1 750 100 363 140 225 56

)f which:

3urma 3 795 4 407 1 470 1 640 5 564 7 220 39

7.:ambodia 1 672 2 266 990 1 070 1 653 2 428 21

Ceylon 346 485 1 420 1 890 492 917 38

ndia 30 483 34 440 1 150 1 480 34 959 50 845 64

ndonesia 6 039 7 063 1 630 1 790 9 832 12 621 36

_aos 752 617 720 820 538 508

Vtalaysia 402 468 1 760 2 090 708 978 50

'akistan 9 247 9 934 1 370 1 600 12 626 15 852 65

'hilippines 2 446 3 186 1 190 1 200 2 905 3 833 3

Thailand 5 411 5 823 1 320 1 450 7 126 8 442 56

iiet-Nam, Rep. of 1 783 2 418 1 350 2 080 2 414 5 037 50

China (Taiwan) 774 773 2 360 3 220 1 824 2 489 100

lapan '3 235 3 291 4 790 5 040 '15 503 16 581 75

Korea, Rep. of 925 1 131 2 720 3 000 2 514 3 396 29

CHINA ( tvfAINLAND) 27 122 2 240 60 800

NEAR EAST
of which:

803 990 2 360 3 030 1 893 3 001 49

United Arab Republic 226 316 3 720 5 330 840 1 683 43

LATIN AMERICA
al which:

2 972 4 830 1 670 1 720 4 950 8 322 4

Brazil 2 060 3 476 1 530 1 600 3 154 5 566 7

AFRICA

of which:
2 573 2 752 990 1 210 2 557 3 321 74

Madagascar 641 762 1 380 1 580 883 1 205 39

NORTH AMERICA, EUROPE, U.S.S.R., AND
OCEANIA 1 277 1 158 3 000 4 060 3 829 4 697 100

World total 104 730 1 20 130 1 670 1 990 174 390 238 860 52



two basic facts: firstly, the enormous expansion of
the rice area in the first half or this century was
concentrated in these countries, and nowadays fur-
ther extension often depends on the building of
costly irrigation facilities; secondly, the improvement
of productivity is more severely hindered than in
exporting countries by the greater extent to which
rice is a subsistence crop and thus less responsive to
economic incentives.

Disparities in yields

There are considerable disparities in the productivity
of rice lands among the different producing areas and
under different systems of cultivation, and these have
widened further in the past decade. The world
average yield per hectare of about 2,000 kilograms
of paddy, which in terms of grain equivalent (or
calories) is similar to that of maize but about double
the yield of wheat, inevitably reflects the position
in the large producing countries of south and south-
east Asia, as well as in tropical Africa and Latin
America. In other regions, particularly in the warm
temperate zone, considerably higher yields are obtain-
ed and, as noted above, productivity is rising at a
faster rate. Thus in Japan
and the Mediterranean coun-
tries of southern Europe and
the Near East, yields range
between 4,000 and 5,000 kilo-
grams. Land productivity is
also higher in China (Tai-
wan), the Republic of Korea
and North America, with
average yields of 3,000 to
4,000 kilograms per hectare.
Australian rice farmers obtain
(on a small area) no less than
6,000 kilograms per hectare
(Figure IV-2).

These disparities are partly
due to differences in the sys-
tems of cultivation but also
to differences in ecological and
economic conditions, partic-
ularly the stage of economic
development. In south and
southeast Asia, methods of
cultivation are simple and im-
plements are primitive. Tech-

FIGURE 1V-2. - COMPARATIVE RICE YIELDS PER HECTARE, 1961-63 AVERAGE
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niques have changed little in the past thousand years,
having evolved gradually out of the local economic
and agricultural structure. The usual practice is the
cultivation of one rice crop continuously every year
under irrigation but without significant application of
fertilizer. There is little systematic rotation since
the semiaquatic conditions or the nature of the soil
preclude the cultivation of any crop other than paddy.
In some areas, particularly in parts of Indonesia,
Malaysia and the Philippines, rice is grown like any
other cereal crop without irrigation, and in such
conditions yields are considerably lower than average.
This is a typical form of cultivation in South America
too Brazil is the largest producer of dryland paddy
in the world and much of the rice is grown under
extensive methods of cultivation. Yields here are
further reduced by heavy losses from plant diseases.
Rice in much of tropical Africa, with the exception
of Madagascar, is to a large extent upland rice grown
under a system of shifting cultivation (commonly as
little as 1,000 kilograms per hectare is obtained),
although production on rain-fed swamp land is
increasing.

in contrast, rice in much of the rest of the world
is ahnost wholly dependent on artificial irrigation
and it is heavily fertilized. Crop rotation is usual
and the less variable climate in these warm tem-
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perate :-regions also reduces harvest losses. Japa-
nese yields (5,000 kilograms per hectare) are the
highest in Asia, and there is usually only one rice
crop a year. Japan's rice farms are small but, since
the postwar land reform, they have been mainly run
by owner-cultivators who use highly advanced tech-
niques and seeds carefully selected to suit local con-
ditions. Rains are abundant and well distributed,
and Japan possesses the region's most comprehen-
sive irrigation and drainage network. However, an
important factor in Japan, and indeed in the majority
of high-yielding producers, is the support which rice
receives from the relatively high government price
guarantees and related measures. A profitable return
on capital invested in raising yields is thus assured,
and this is further encouraged by controls on the
area sown or by the scarcity of land. Similarly, the
higher cost of labor and the land tenure and water
control systems encourage the use of mechanical
equipment and chemical weed-killers. The varieties
grown (mainly Japonica, a round-grain type) are more
responsive to fertilizer, the physical conditions (long
and warm day and cold night) of the warm temperate
zone favor the physiological activities of the plant,
and controlled irrigation and drainage permit the
rotation of paddy with other crops within the year.

Thus disparities in yields are due not merely to
differences in methods of cultivation. They are the
result of a combination of ecological, technical and
economic factors, not all of which can be reproduced
in the tropical conditions under which most rice is
grown. Even so, there is considerable potential for
increasing yields in most areas, especially if the
varieties of rice now being developed can be success-
fully introduced on a large scale, and if water control
can be improved in developing countries.

Consumption and trade trends

The trend in production is closely related to the
pattern of demand. Food habits are firmly entrench-
ed in general, and there is a particularly strong
preference for rice among the traditional rice-eating
peoples. In most developing countries, moreover,
the scope for changes in diets is limited by the local
cropping pattern and ecological conditions.

The growth of population in rice-growing areas
has directly stimulated production by adding to the
numbers of rice farmers, and also of consumers.
In the Far East, total consumption rose from 55
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TABLE 1V-3. - RICE CONSUMPTION: PER CAPUT LEVELS, PERCENT-
AGE OF TOTAL INTAKE OF CALORIES AND PROTEINS IN SELECTED

COUNTRIES ACCORDING TO FOOD CONSUMPTION SURVEYS

SOURCES: BURMA. S. POSIMUS. Pi 'al report on nutrition in Burujo.
WHO/SEARO, 1959. - INDIA, LICH/ 11 COLIlleil Of Medical Research.
Diet atlas of India. Special Report Series No. 48. New Delhi,
1964. - JAPAN, Ministry of Health and Welfare. Bureau of
Public Health. Nutrition in Japan. Tokyo, 1964. - MALI, Mis-
sion socio-économique du Soudan. L'alimentation des popula-
tions rurales du delta vif du Niger, 1957-58. Office du Niger.
Paris, 1966. - PAKISTAN, Directorate of Nutrition and Research.
East Pakistan nutrition survey, 1962-63. - PHILIPPINES, Food
and Nutrition Research Center. Nutrition surveys of Bicol aun
Central Luzon regions, 1957; Metropolitan Manila, 1958; ¡locos-
Moutztain Province region, 1960; and Cagayan valley-Batanes
region, 1961. Manila, 1962. - THAILAND, FAO. Summary of
average daily dietary intakes per caput in ten villages of Ubol
Ratithani Province, 1962. Nutrition education and training pro-
gram. (MM. Anderson) Appendix V. FAO/EPTA Report
No. 1978. Rome, 1965.

million tons in 1950-52 to 76 million tons (milled
rice basis) in 1961-63, the increase of 38 percent
largely reflecting the steady population growth. Per
caput consumption, too, is on the increase.

Rice

con:sumption

Calories Protein

Total
intake

From
rice

Total
intake

From
rice

Grams Gratas
flercajun

per day
Number Percent Percaput

per day
Percent

BURMA, 1954-57

11 rural areas 444 2 075 77 48.3 62

Urban area, Rangoon families 388 2 088 66 50.7 51

INDIA, 1953-55

Nest Bengal 402 2 480 58 57.0 47

Madhya Pradesh 400 2 640 55 65.0 41

Mysore State 324 1 600 73 39.0 57

Kerala State 313 1 440 78 32.0 66

Punjab 79 2 640 11 57.0 9

Gujarat 57 1 760 12 44.0 9

JAPAN, 1963

Nhole country 351 2 083 61 70.6 33

Agricultural households 392 2 170 65 70.0 38

Nonagricultural households 328 2 038 58 71.0 31

Others 362 2 063 63 70.4 34

MALI, 1957-58

Rice zone 478 2 370 72 70.7 45

Millet zone 120 2 325 19 70.5 11

PAKISTAN, 1962-63
(Eastern Province)

11 rural locations 505 2 254 81 57.4 59

5 urban locations 311 1 732 65 49.5 42

PHILIPPINES

Bicol region, 1957 390 2 179 64 61.0 43

Central Luzon region, 1957 . 424 2 064 74 60.2 47

Metropolitan Manila, 1958 240 1 727 50 49.8 32

Cagayan valley - Batanes re-
gion, 1961

llocos-Mountain Province re-
gion, 1960

267

392

1 809

1 972

53

72

47.7

52.6

38

50

THAILAND

Ubol province, 10 villages,
1961-62 514 2 092 90 56.1 63



National averages of per caput supplies often give
a misleading picture of consumption trends because
of the diversity in food habits within rice-eating
countries. Detailed statistics are rarely available, but
the local variations can be seen from the data deriv-
ed from food consumption surveys in Table IV-3.
In a very large country such as India, the average
figure of 177 grams of rice available per caput per
day (one third of the total calorie intake) scarcely
indicates its overwhelming importance in diets in the
eastern and southern states: in four rice-eating states
the average per caput level was more than double
the national figure in 1953-55, and in Kerala rice
accounted for no less than 78 percent of the calorie
intake, even more than in Burma.2 In East Pakistan,
consumption in the rural areas surveyed was 60
percent higher than in urban districts. Similar varia-
tions are apparent from the data for Burma, Japan,
Mali, and the Philippines, while the rice eaters of
southeast China are said to consume from 500 to
680 grams per day.3

At such high levels of consumption, dernand is
virtually saturated. Nevertheless, there is clear evi-
dence of a rising national per caput consumption
of rice in many countries. This reflects the dynamic
influence of urbanization; in contrast to those in
the rural areas, urban consumers usually have a wide
choice from among a range of imported as well as
local foodstuffs. As their incomes increase, this per-
mits the purchase of relatively expensive foods like
rice and wheat. This often entails a shift at the
expense of barley or millets in the nonrice-eating
sectors of countries such as India, Japan, and Pak-
istan, and also other staples in Latin America (beans
and starchy roots) and west Africa (starchy roots).
The most striking changes have occurred outside the
already heavy consuming areas of the Far East: per
caput consumption of rice in west Africa is now 70
percent above the prewar level, while in Latin Amer-
ica it has almost doubled. In the industrial coun-
tries of North America and western Europe demand
for rice, which is a minor item of diet, is naturally
less subject to change, and requirements are now
generally rising slowly in line with population.

These trends in production and consumption have
determined, in turn, the level and pattern of world
trade, although the impact has been partly obscur-

'This overdependence on a single cereal in Kerala was a factor
underlying this state's food disturbances in 1966.

M.C. Kik and R.R. Williams. The nutritional improvement
of white rice. National Research Council, Bulletin 112. Washing-
ton, D.C., 1945.
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TABLE 1V-4. - WORLD TRADE IN RICE, BY GEOGRAPHICAL
AND ECONOMIC REGIONS, 1950-54 AND 960-64

Trade balances

BY GEOGRAPHICAL REGIONS

Far East

Near East

Africa

Latin America

North America
Western Europe

Eastern Europe and U.S.S.R

Oceania

BY ECONOMIC REGIONS

Developing countries
Developed countries

Centrally-planned economies

World exports

Volume

Unit value

Value

NOTE. (+) set imports; (-) net exports.

ed by national policies. Over the longer run, they
have led to a reduction in supplies available for
export. Thus, the Far East, excluding China (Main-
land), now consumes more than it produces: it no
longer has a net export balance in rice and indeed
requires considerable imports from North America
(see Table IV-4). The growth of west African and
Near Eastern per caput consumption has also been
reflected in heavy imports, and there has been a
sharp expansion in purchases by eastern European
countries and the U.S.S.R. under bilateral trade
agreements. In Latin America, on the other hand,
the increased demand was met from the pronounced
expansion of domestic production, which has even
permitted a substantial expansion of exports. In
total, the trade balance of developing countries has
been reversed since 1950-54 and now shows a deficit,
while the opposite has occurred in the case of devel-
oped trading countries. For world trade as a whole,
these trends have slowed down the recovery in ex-
ports from their wartime slurnp, and indeed they
are still below the prewar volume.

In the short run, the year-to-year fluctuations in
production in individual countries have, in view of

1950-54 1960-64
average average

I 000 tons

739

54

539

148

040

306

558

17

+ 191

85

173

-I- 149

562

94

+ 49

6

502 376

-I- 558 397

-- 53 170

4 550 6 550

$/ton

151 117

Mito,,
690 770



the steady rise in consumption, been reflected in

corresponding variations in the trading position of
particular countries. The Republic of Korea, Pak-
istan, and Viet-Nam have been net exporters in
some years but net importers in others; imports into
Japan and Indonesia, the two largest deficit coun-
tries, have varied as much as fivefold from one
year to the next; many Latin American produc-
ers occasionally have considerable export surpluses;
and so on. Yet for world trade as a whole, the
period since the mid-1950s has been one of relative
stability. In contrast to many other commodities,
international prices of rice have shown only small fluc-
tuations during the past ten years. This has reflect-
ed a combination of factors, including the widespread
government control of exports, the restriction of
imports to save foreign exchange, and the availability
of ample supplies of alternative cereals, mainly wheat,
on concessional terms. For although about half of
the rice trade flows under bilateral government-to-
government contracts, several on a barter basis,
concessional shipments account for only one tenth
of the total. These are some of the reasons for the
contrast between the modest increase in international
trade in rice and the dramatic expansion in world
trade in wheat and other grains, which has almost
doubled since the mid-1950s and now averages over
70 million tons. Rice exports have shown some
increase but remain between the narrow limits of 6
to 7 million tons a year compared with prewar levels
of 9 to 10 million tons. Only in the past two years
have world export earnings from rice shown a

It has already been noted that rice is eaten as a
staple food mostly in the developing countries, where
there are serious social, economic and technological
problems limiting the advance in levels of living.
As Figure IV-3 illustrates, even 20 years after the close
of the second world war, per caput food supplies
in the Far East, the main rice-eating region, have
barely caught up with the inadequate levels of the
prewar years. Calorie supplies are still short of
requirements by some 10 percent, indicating how
serious unclernutrition continues to be. The degree
of malnutrition in the region is reflected by the low
protein supplies. This situation generally prevails
also in countries in other developing regions where
rice is the main food.

DEMAND AND CONSUMPTION
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more distinct, t ough still moderate, tendency to
i m prove.

There have been few permanent changes of sub-
stance in the broad flows of rice trade since 1950,
although lagging production has caused a deterio-
ration in the Far East's net trade position. The two
largest exporters, Burma and Thailand, have between
them maintained their traditional share of around
half of world exports, but non-Asian exporters (par-
ticularly the United States and the United Arab
Republic) have considerably increased their role in
the total trade. China (Mainland), previously a

major rice importer, has become the fourth largest
ekporter, though its imports of wheat have been
sharply increased. A number of smaller exporting
countries have also expanded their share of the
market. On the import side, until recently the main
development was the dwindling of purchases by
Japan and its replacement by Indonesia as the world's
largest importer. Now a leveling out of production,
due to labor shortages, has caused the return of
Japan as a major importer and the recent food short-
ages have brought a sharp rise in Indonesian and
Indian purchases also.

Thus, the apparently favorable trends in the world
rice economy rising trends in production, con-
sumption and, to a lesser extent, in trade, as well
as stable world prices should not obscure the
fundamental instability which arises from the basic
economic and technical conditions in which rice is
grown and consunied. These conditions, and the
scope for improvement, are analyzed below.

The structure of demand for rice 4

The economic concept of consumer demand as
distinct from supply loses some of its meaning when,
as in many developing countries, 50 to 70 percent of
the rice crop is "subsistence" production. Since the
internal marketing system is underdeveloped, the
composition of consumption is determined by the
pattern of production people can eat what they
or their near neighbors can grow and this in
turn is governed principally by ecological con-
ditions.

' A detailed analysis of economic factors influencing demand
for rice is contained in The world rice economy, Vol. II: Trends
and l'orces, Commodity Bulletin No. 36, FAO, Rome, 1963.



FIGURE 1V-3. - TRENDS IN DIETARY LEVELS IN THE FAR EAST
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This, however, is an extreme situation which is
not typical of rice-consuming areas. Subject to var-
ious exceptions, it is not only population growth
and the production pattern that govern demand, but
market factors such as increases in per caput incomes,
prices, urbanization, consumer tastes, and the spe-
cial nature of rice as a meal rather than a single
food.

Rice eaters fall into three main groups. Firstly,
there are the habitual consumers who rely on rice
for most of their nutrient intake. Their special char-
acteristic is a remarkable preference for rice against
other cereals in the sense that they would, if able,
eat rice as the central item of virtually all main meals
throughout the year. Most of these habitual rice
eaters are in the Far East, and they account for the
bulk of world consumption.

Their demand is generally inelastic to changes in
prices or incomes, although the relationship is complex
because often the consumer grows most or all of
the rice he eats. In a semisubsistence economy,
where the farmer sells part of his rice crop to secure
the cash he requires for essential needs, an increase
in price may be equivalent to an increase in income;
in these conditions higher prices may reduce the
amount he needs to sell, and thus stimulate a rise
in farm consumption.

A separate and less distinct group comprises those
consumers who are in the process of changing their
diets, shifting from another staple cereal or root
(usually a so-called "inferior" food like millet or
sorghum) to rice or wheat. To many of these people,
who are commonly new arrivals in urban districts
from rural areas in west Africa, parts of Latin Amer-
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ica or Asia, rice is a semiluxury food which was'
previously unattainable either because it was not
locally grown or because it was too expensive in
relation to their incomes. These consumers prefer
to buy rice when they can afford it, but they have
not yet a well-defined preference for a particular
type of rice, and probably they also eat other cereals
or cassava as well. For this reason their demand
is sensitive to changes in the ratio between prices
of rice and other basic foods, and responds sharply
to increases in income.

Thirdly, there are the consumers in the bread-
eating regions of the Near East, north Africa and
Latin America, as well as parts of Asia° and in the
developed countries of Europe and North America,
who eat rice occasionally as a special dish to add
variety to their meals, or because it is easy to pre-
pare. Their demand is not greatly affected by eco-
nomic factors. This group is insignificant in the
world rice consumption picture, though not unim-
portant in world trade.

The habitual rice eater not only strongly prefers
rice to other cereals, but has a distinct taste for
certain types and varieties and an equally strong
aversion to others. These preferences for a partic-
ular size and shape are, in fact, merely reflections
of the different cooking qualities and flavors of the
various types. There are many factors involved, but
probably the basic characteristic of long-grain Indica
rice is its tendency to separate freely when cooked.
This type of rice accounts for the bulk of world
demand and is strongly preferred by the mass of rice
eaters in south and southeast Asia. Round- (or short-)
grain Japonica rices are soft-cooking varieties which
tend to cling together when cooked. Japan, China
(Taiwan), Korea and parts of China (Mainland) are
the main centers of round-grain consumption; it is
also commonly eaten in countries around the Medi-
terranean area, where it is locally grown, and it is

preferred for certain dishes in other parts of Europe.
Another complicating factor is the existence of a
wide range of qualities of the same variety of rice
commanding a wide range of prices.

Because of these consumer preferences the world
rice market is not homogeneous and demand among
the various groups responds differently to economic
changes.

There are about 150 million people in the Far East, concentrat-
ed in north and northwest India. West Pakistan, parts of the Phil-
ippines and Indonesia, who eztt little or no rice. Also in the north-
ern part of China (Mainland), containing at least 40 percent
of the population, mainly wheat and millets are consumed.



Factors affecting demand

POPULATION

Population growth, however, is by far the dominat-
ing long-term factor affecting total rice consumption.
Demand may be influenced by changes in the age struc-
ture and geographic distribution between town and
country, but their effect in the foreseeable future
will be small compared with that of changes in num-
bers. The annual increase in population of most
rice-eating countries ranges between 2 and 3 percent;
moreover, as death rates fall, the population growth
will probably accelerate still further in the develop-
ing regions. The pressure on supplies of these mas-
sive increases in the numbers of rice eaters will be
much more powerful than any improvement in in-
dividual per caput consumption which may flow
from rising incomes. Real incomes per head have
usually been rising at a slower rate than population,
and only part of that increase (half or less) is spent
on rice.

Changes in the distribution of population between
urban and rural areas may increase or decrease de-
mand, depending on a number of factors. In Japan,
for example, per caput consumption of rice in 1960
was 157 kilograms in rural areas against 99 kilograms
in urban areas, and the same pattern is evident in
the Philippines and China (Taiwan). In such coun-
tries, especially Japan, the decreasing proportion of
people living in rural areas results in a declining trend
in the national average per caput consumption. In

other areas at an earlier stage of economic develop-
ment, such as eastern India and East Pakistan, al-
though urbanization does not increase demand for
cereals as a whole it has stimulated demand for rice
and wheat. In this case the number of rice eaters
in the country is growing faster than overall popu-
lation (Table IV-5).

INCOMES

While in many developing countries urbanization
leads to a desire among consumers to eat more
rice, this often is more costly than other staple foods
and the ability to make an actual change in diets
depends on the level of consumer income. Income
is, of course, one of the major factors governing the
per caput level of consumption of foods as a whole,
and for rice in particular, because levels of living
are low in many rice-consuming countries and people
are underfed. When rice is the preferred cereal,
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experience has shown that its per caput consump-
tion increases as soon as incomes improve. Sooner

or later, however, depending on how far it is the
only cereal eaten, a dietary maximum calorie intake
will be reached. First, the amount eaten is stabiliz-
ed but expenditure continues to increase because rice
of better quality is substituted. At a later stage,
with the continuing climb in the level of living, and
a consequent greater freedom of choice among a
whole range of foods, rice itself may begin to be
displaced by sugar, meat and other noncereal

foods. 6
In fact, although per caput consumption of rice

appears to have stabilized in several areas, the total
calorie intake in the traditional rice-consuming coun-
tries is still only about two thirds of that in high-
income countries, and there is no firm evidence that
the stage of actual displacement has been entered.
Even in Japan, since 1950-52 the calorie intake per
person from rice has increased by 10 percent in

absolute terms although, as total calorie intake is
higher, it has declined by 2 percent in relative terms.'
Generally, since rice remains at all income levels
the principal base around which meals are planned,
it seems unlikely that it will become supplementary
in the way that bread or potatoes tend to be in high-
income countries.

Surveys of consumer expenditure provide the main
basis for studying the influence of income on de-
mand. These appear to confirm that consumption
in rice-eating areas stops rising or -falls as consumer
incomes increase. In Ceylon (1953)8 per caput
expenditure on rice steadily increased until family
income rose to 800 rupees per month, and above
this apparently reached a saturation point. For
low-income groups (which comprise 75 percent
of the people) demand showed a marked response
to income changes, whereas in the highest group
it was not sensitive at all. Similarly, Indian demand
for cereals on the whole showed twice the response
to income changes in rural areas than in urban arcas,

°In the traditional rice-consuming countries, cereal and other
starchy foods usually account for 1,200 to 1,600 calories per per-
son, or 60 to 70 percent of his calorie intake; in most developed
countries of Europe and North America, they usually provide
SOO to 1,200 calories, only about one third of the calorie intake.
However, the fact that some developed countries in the warmer
Mediterranean zones (e.g., Italy, Portugal, Yugoslavia) still absorb
as much as 1,400 to 1,800 calories from these staple foods suggests
that an actual decline in absolute per caput consumption levels
of rice in developing countries may be very far away indeed.

'There appears still to be some latent demand for rice in Japan
that is now coming into the open, mainly reflecting a shift away
from barley which (like oats) is pressed flat and mixed with rice
by the poorer consumers. This trend, however, is believed to
be approaching its end, and by 1975 average rice consumption
per caput should show an overall decline.

" Survey of Ceylon's consumer finance, Central Banlc of Ceylon.
1954.



TABLE IV-5. MILLED RICE: RECENT TRENDS IN TOTAL ANL) PER CAPUT CONSUMPTION (FOOD USES) IN RELATION TO
POPULATION GROWTH

* Unofficial estimates.
1960-62 average. 1962. 1954. 1961-62 average. 1960. ° 1954-55 average. ' 1961. 1951-53 average. ° Coun-

tries listed.
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Country
Population

growth,
1951-62

Total rice consumption Per caput rice consumption

1950-52
average

1961-63
average

1961-63
index

1950-52
average

1961-63
average

1961-63
index

Index,
1951 100 " . Thousand tons 1950-52

100 Kilograms 1950-52
= 100

FAR EAST

3urma 124 *2 290 3 180 139 *122 *137 112
:ambodia 145 *795 870 109 ... *149 ...
:eylon 130 720 '1 069 148 92 '105 114
:hina (Taiwan) 142 1 100 1 610 146 130 134 103
long Kong 163 *210 *360 172 .100 *105 105
ndia 123 20 960 32 087 153 57 71 125
ndonesia 128 *5 750 *8 356 145 *75 *85 113
Corea, Rep. of 126 *1 800 *2 460 137 *87 94 108
Aalaysia: Singapore 138 810 *1 050 130 *127 *119 94
'akistan 131 7 290 9 622 132 99 100 101

'hilippines 135 1 840 2 609 142 85 89 105

"hailand

kFRICA AND NEAR EAST

139 *2 600 *3 440 132 *129 *123 95

Aadagascar 133 ... 2837 ... '145 ...
Aauritius 146 *40 64 160 *87 95 109

Nest Africa (former French) 136 *350 *700 200 .19 *28 147

Vghanistan 127 '1.'150 '191 127 *13 '13 100

ran 123 230 1444 193 14 '22 157

rag 124 100 '124 124 19 119 100

;audi Arabia 133 *38 90 237 *8 14 175

;yria 139 16 '30 187 4 '6 135

Jnited Arab Republic 123 390 823 211 18 31 172

-ATIN AMERICA

krgentina 139 80 89 111 5 4 80

3olivia 111 *22 21 95 .7 6 86

3razil 134 1 770 '3172 179 33 144 133

:hile 130 40 '62 155 6 18 119

:olombia 123 150 '298 199 13 '21 162

:uba 125 *320 *350 109 *57 *50 88

Ecuador 143 .70 '103 147 '18 '23 128

Suyana 138 *21 *30 143 *48 *50 104

vlexico 140 100 '193 193 4 Is 135

'eru 130 130 '244 188 15 '25 166

;urinam 143 15 20 133 *70 68 97

Jruguay 119 20 733 165 7 '11 157

tenezuela 151 40 '69 172 8 29 113

TOTAL, DEVELOPING COUNTRIES' 128 50 257 74 700 149 60 69 115

upan 112 8 790 11 107 126 104 117 113

Jnited States 120 369 556 151 2 3 126

Nestern Europe 107 "871 '1 065 122 '2.8 '3.2 114

TOTAL, DEVELOPED COUNTRIES' 112 10 030 2 728 127 18 21 114



where living standards were much higher.' In Japan,
on the contrary, according to 1964 expenditure data,
consumption shows a steady decrease as incomes
increase from the lowest level."

INCOME ELASTICITY OF DEMAND

In the absence of regular food consumption sur-
veys, estimates of the income elasticity of demand
(i.e., the percentage change in consumption per caput
associated with a l percent change in income per
caput) must be largely speculative. Only for four
major consuming countries in the Far East In-

dia, Ceylon, China (Taiwan) and Japan can cal-
culations be based on direct evidence from house-
hold surveys.

Average per caput consumption among rice eaters
in India and Ceylon is already high (100 to 150 kg),
but since incomes are still very low the rise in living
levels acts as a marked stimulus to demand. The
national "expenditure" elasticity" of demand in In-
dia was stated to be 0.60 to 0.65 12 and in Ceylon
the " quantity," elasticity was placed at 0.52." Since

expenditure can be expected to increase more than
the actual quantity purchased, reflecting a partial
shift to more expensive qualities, it can be taken
that, other things being equal, in both countries a
10 percent rise in consumer incomes brings approxi-
mately a 5 percent increase in rice consumption per
cap ut.

For most of the traditional exporting countries
in the Far East (Burma, Cambodia, Thailand, and
the Republic of Viet-Nam) as well as in Malaysia,
rice consumption seems to have reached its saturation
point at 125 to 150 kilograms per person. in Burma,
changes in income probably have little effect on the
quantity of rice consumed except in mountainous
areas, where people are poor and supplies are lack-
ing. The same applies to Thailand, where the income
elasticity of demand for cereals is very low. In the
Philippines, too, elasticity has been estimated to be

° Expenditure-elasticity for all cereals is 0.32 in urban arcas
and 0.62 in rural areas. The difference for rice, however, is prob-
ably much less than this. Tenth round of national sample survey,
1955,56.

" Annual report on the fam'ly income and expend ture surve.v.
1964. Bureau of Statistics, Office of the Prime Ministerlapan.

" That is, the percentage increase in expenditure on rice follow-
ing an increase of one percent in total expenditure on all goods;
"quality" elasticity relates the actual quantity consumed with dis-
posable income.

Based on Tenth round of national sample survey, 1955156.
" Based on consumer household survey 1953. See FAO, Price

and income elasticities of demand for rice and other cereals, FCAFE/
FAO, The world rice economy, Vol. Selected pap2rs. In Commodity
Bulletin Series No. 36, 1962.
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as low as 0.1 in rural areas aun 0.1 in urban
areas.'1

Japan enjoys high incomes and China (Taiwan)
a high per caput consumption, so that there is little
response to income changes in these countries. The
average elasticity in China (Taiwan) has been placed
at 0.06," and for Japan (for rice eaten as food) at
0.01." The principle that different qualities of rice
have different elasticities, depending on consumer
preferences, is demonstrated by the Japanese data,
which indicate that imported rice had a negative
elasticity of 1.6, as against +0.1 for domestic rice.

The fact that per caput consumption is still rising
in Indonesia, Hong Kong, the United Arab Republic
and some other Near Eastern countries, Latin Amer-
ican importing countries and in west Africa, suggests
these countries may be grouped together as having a
positive income elasticity. No precise estimates can
be made, particularly for Africa, since evidence is so
scanty and conditions so variable. Rice, like bread,
is almost a luxury food in urban areas. Generally,
therefore, the coefficient for rice is higher than the
average for food as a whole (perhaps as high as
or higher than unity in west Africa), though it falls
to zero in Madagascar and other areas where rice
is already eaten in large quantities.17 In Latin Amer-
ica, income elasticity varies widely, generally being
lower where consumption per caput is already high.
Elasticity is placed at 0.4 in Brazil" and at 0.6 in
Ecuador," whereas in the high consumption coun-
tries of Guyana (50 kilograms of rice per head) and
Cuba (55 kilograms) there appears to be little relation
between incomes and demand.

SHORT-TERM CHANGES IN PRICES

Demand for rice is also affected both by its real
cost (its price compared with income and with prices
of other products) and by variations in cost.

A survey of the trends in relative prices of rice
and other foodstuffs during 1950-62 for 36 coun-

" The Philippines: Long-term pro jection of supply and demand
for selected agricultural products, Economic Research Servic:.,
United States Department of Agriculture, mis-Foreign 34), 1962.

" Lee, Statistical measurement of income elasticity of (lemand
for major farm products in Taiwan, Joint Comniission on Rural
Reconstruction in China (Taiwan), 1959.

" The Japanese demand for rice for manufacturing use (mainly
in brewing) is more elastic, being calculated at 0.38. These coef-
ficients are those adopted for making official projections of demand
in the 1962-71 period. Planning Office, Ministry or Agriculture
and Forestry, Long-term projections of demand and production of
agricultural commodities. Tokyo, 1962.

" See FAO, The economic relationships between grains and rice,
Commodity Bulletin Series No. 39, Rome, 1965.

" Development plan of Brazil, 1964-66.
"Junta Nacional de Planificación y Coordinación Económica.

Plan nacional de desarrollo del Ecuador. Informe anual, 1958,
Quito.



tries 20 showed that, though the price of rice declin-
ed in a number of cases (e.g., in Ceylon, Madagascar,
Mauritius, Singapore), there is no evidence of a
world-wide or region-wide tendency for one food to
become cheaper compared with another. National
price patterns showed wide variations. In many
countries (Indonesia, Madagascar, Malaysia, the
Philippines, Senegal, Thailand, the United Arab
Republic) the price of rice became lower relative to
wheat flour, maize, or the other main food consum-
ed, but in others in the same regions it became rela-
tively more expensive.

Little is known of the precise impact of price
changes because of the lack of reliable time series
of consumption and the difficulties of securing fully
comparable price data." Common sense, however,
indicates that demand should be less' affected by price
variations at high, rather than at low income levels.

Among the habitual rice eaters demand is generally
inelastic to price changes. For instance, the evi-
dence in Ceylon suggests that even sharp price in-
creases do not affect demand significantly, apart from
some immediate difficulties in readjusting consumer
expenditure. In countries like Hong Kong and Sin-
gapore, where internal prices are free and virtually
all rice is imported, there is no traceable relation
between annual apparent consumption and import
prices, although this is perhaps partly because in-
ternational prices have varied little in the past seven
years."

Where rice is the habitual staple food, preference
for a particular type makes dem.and for other grades
or varieties of rice highly inelastic, at least in the
short run, to changes in relative prices. In Japan,
consumers would even prefer to supplement domestic
round-grain rice with processed barley, rather than
switch to imported long- or medium-grain rice with
different cooking qualities.

Among the second group of consumers, who sub-
stitute rice for other cereals if it becomes relatively
cheap, the price elasticity of demand for rice in
general is greater than for all cereals, and is greater

FAO, The economic relationships benveen grains and rice, Com-
modity Bulletin Series No. 39, 1965.

The :fact that 1 kilogram of rice may he dearer than 1 kilo-
gram of wheat or maize is not decisive since the rice is usually
in ready-to-cook form whereas the other cereals and dry cassava
have to lose 10 to 30 percent of their weight. Rice requires much
simpler and cheaper cooking facilities than wheat flour, but bread
does not even require cooking and like gari (processed cassava)
can be consumed without further treatment. Potatoes and cas-
sava lose weight in peeling, whereas cooked rice (unlike bread)
develops three to tour times the volume of uncooked rice.

" Also, actual consumption cannot be reliably estimated be-
cause both countries also have purchased considerable (and vari-
able) quantities for government stocks, which are not distinguish-
able from imports for consumption.
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for the preferred quality of rice than for all quali-
ties. This probably applies in Brazil, parts of
India, and the Philippines, for example.

Another characteristic of demand blunts the im-
pact of price changes: in the event of price increases
many consumers may continue to buy roughly the
same quantity but shift to cheaper blends of the
preferred general type. The reverse occurs when
prices fall. (In the Philippines the shift is from
macau ordinario to elou-elou or other fancy varie-
ties.) An additional unpredictable element is added
by the high proportion of habitual rice eaters who
are also producers, selling their surplus as a cash
crop. As noted above, a rise in prices may allow
this group to reduce sales, increase their own con-
sumption, and still maintain their cash income. Even
in Japan, economically the most developed of coun-
tries where rice is a staple food, over 40 percent of
rice supplies are consumed on farms (1951).

PRICE DISPARITIES AND CONSUMER SUBSIDIES

Consumer prices of rice, and the pattern of food
prices, show wide differences from country to coun-
try, and the relationship between prices of various
cereals on international markets, where wheat flour
is considerably cheaper than milled rice, is no guide
to their levels on retail markets (Figure IV-4). 23

In general, economies of scale in production and
marketing cause the most readily available staple
food to be the lowest in price in the local market.
Thus wheat tends to be the lowest priced staple in
wheat growing areas, whereas rice is cheaper in most
local markets of the Far East. Its retail price is

usually 10 to 15 U.S. cents per kilogram, with bread
at about double the cost." The situation is reversed
in the Near East and north Africa. Except in the
United Arab Republic (an important rice producer),
rice tends to be more than double the cost of bread,
which is the cheapest cereal product. In Africa,
prices vary greatly between countries, between mar-
kets within a country, seasonally, and from year
to year, but it appears that the cheapest foods nor-
mally are such staples as cassava, maize and sorghum.

" On the world markets the cost of wheat flour is approximately
the same as the meditun grades of rice imported by India. Indo-
nesia and Ceylon, but less than the more expensive export grades
of Thai rice. Both wheat and rice cost considerably more to
import than coarse grains or cassava flour. In 1964 the export
unit value of milled rice averaged $124 per ton compared with
$84 for wheat flour. The comparison would be similar in terms
of calories, since the caloric content of milled rice and the other
grains and cassava in terms of flour is very similar.

" There are special circumstances affecting rice prices in Japan
(high farm support prices), Indonesia and the Republic of Korea
(inflation), and Ceylon (subsidy).
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tage; the subsidies are in reality more in the nature
of producer subsidies, being necessary mainly because
the support prices for paddy are unusually high, while
Japanese retail prices remain relatively high despite
the subsidy. Other countries maintain a subsidy on
home-grown rice, but this is more or less offset by
a levy placed on imported rice, and on balance
the consumer may not gain much (e.g., Indonesia,
Jamaica, Sierra Leone and other west African coun-
tries).

COMPETITION WITH OTHER FOODS

Changes in food price relationships and price dis-
parities, therefore, have not so far had a marked
impact on rice consumption. Clearly the traditional
popularity of rice in the Far East, of bread in north
Africa and the Near East, of maize tortillas in
Central America, and of gari (cassava) in west Africa
will not be permanently affected merely by year-to-

Except in Madagascar, Mau-
ritius, and those west African
areas where rice predomi-
nates, rice and bread are
both usually high priced, with
an apparent tendency for rice
to be the more costly of the
two.

This disparity in national
consumer prices is character-
istic of a number of agri-
cultural commodities. In many
cases (such as tea, sugar and
coffee) the differences are due
to import duties, consumption
taxes, or freight charges, but
in rice these factors play a
negligible role except in parts
of Latin America and west
Africa, where import duties
are important.2' The major
causes lie in national rice
policies and direct controls
on trade. In the absence of
such restrictions, the flow of
trade from lower cost to
higher cost countries should
tend to narrow the gaps be-
tween price levels. In fact,
nearly all the major rice-
importing countries closely
control the size of their
imports. Domestic markets and prices are thus
isolated from international developments and, in
the absence of subsidies, expensive rice reflects the
sometimes high domestic costs of production (e.g.,
in Africa) or guaranteed producer prices (e.g., in
Latin America).

Because of their heavy cost, consumer subsidies
on rice are used sparingly and today are applied in
very few of the major consuming countries. Al-
though they have been important in other countries
such as the Republic of Korea and Malaysia in earlier
postwar years, the only large impact today is in Japan
and Ceylon. In both these countries about two thirds
of the total consumption is subsidized, the govern-
ments bearing about 20 percent and 40 percent re-
spectively of the actual average retail cost. However,
this does not give the consumers any special advan-

" For example, duties on imported rice amount to about 50
percent ad valorem in Ghana and 100 percent in Central American
countries.

FIGURE IV-4. - DOMESTIC RETAIL PRICES OF RICE IN JUrE 1965, COMPARED WITH AVERAGE
INTERNATIONAL PRICES IN 1965



year shifts in relative prices. Food habits and gen-
eral living customs govern demand.

The areas where both rice and other cereals are
cultivated, and where people habitually eat more
than one cereal, are fairly limited. The peculiar
consumer preference enjoyed by rice, moreover, places
it in a strong competitive position vis-à-vis most
other cereals and starchy foods. Consumers are will-
ing to pay a premium for rice, and once they can
afford to substitute it for millet, sweet potatoes,
maize, barley, or perhaps beans, only a prolonged
physical shortage is likely to cause a shift back to
these products. Also, ecological conditions in trop-
ical areas are often favorable to the production of
rice but not wheat, which has to be imported. At
present ample supplies of wheat can be imported
on concessional terms, but in the long run a chronic
dependence on foreign supplies is likely to lead the
governments of many developing countries to place
more emphasis on rice in their national consuinption
policies.

The areas where rice is a competing food with
wheat are limited to China (Mainland), certain parts
of central India, Korea, West Pakistan, and most
of the Near East. It also competes with maize in
Cambodia, Indonesia, and the Philippines; with
beans, maize and starchy roots in Latin America;
and with millet, sorghums and starchy roots in
west Africa. Urbanization undoubtedly helps a shift
to rice in such areas, as do changes in cropping
patterns. In Latin America, the resettlement of
people from the high plateaus (where only potatoes
and barley can be cultivated) on to lowlands suitable
for rice is causing a change in food habits, and the
spread of rice cultivation in west Africa has the
same effect.

Shifts in the reverse direction, toward the inclusion
of other foods in the habitual rice-eaters' diets, re-
quire a sustained effort of consumer education. Such
programs have met with some success, particularly in
the early postwar years, but experience shows that
people often tend to revert to rice when it becomes
more freely available. The objectives of these pro-
grams are mixed: to lessen the overwhehning depen-
dence of the population on rice and to reduce consumer
resistance to alternative foods in times of rice short-
ages; to absorb wheat which is available for import
on concessional terms under United States Public Law
480; to give a slightly better nutritional balance to
rice diets; and to conserve more of the rice supplies
for export markets. Some schemes have made a
mark. Thus the postwar school lunch program in
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Japan, which introduced a whole generation to regular
meals of wheat products, undoubtedly liad a consider-
able effect on eating habits, and today wheat provides
10 to 12 percent of Japanese calorie intake against
4 percent before the war. However, despite rapidly
rising incomes and a favorable price ratio,20 per caput
consumption of wheat is no longer rising appreciably
in Japan, while demand for rice shows no sign of
shrinking. The government campaign carried on in
East Pakistan to popularize wheat consumption among
rice eaters has also shown substantial results since
a heavy price subsidy was granted in 1962. The offi-
cial issue price for wheat to consumers was cut by 30
percent in April 1962 to P.Rs.12.50 (U.S.$2.60) per
maund (37.32 kilograms), as against an actual cost of
about P.Rs.18 (U.S.$3.80). This reduced the retail
price of wheat to about half that of rice, and was
iinmediately followed by a trebling of wheat con-
sumption. Total offtake from government wheat
stocks rose from ami average of 160,000 tons in
1959-61, to 445,000 tons in 1962 and 667,000 tons
in 1963. This is a significant advance, but it is still
only 6 percent of total cereal consumption and the
heavy price subsidy might not be financially possible
if wheat were not available on special terms.

Other campaigns, such as the "Eat-More-Wheat-
and-Barley Campaign" in China (Taiwan) in 1962/63
and the "Grain-Saving Campaign" in the Republic
of Korea in 1964, were too shortlived to have much
impact. There has been a noticeable growth_ in
per caput consumption of wheat, which has more
than trebled since 1950, as well as of fish and meat,
in China (Taiwan), but this has apparently not caus-
ed demand for rice to fall significantly. Since be-
fore the war, the influx of mainland Chinese as well
as rising incomes have brought an increase in con-
sumption of rice at the expense of sweet potatoes,
especially in rural areas.

Wheat flour (all imported) has replaced rice to
some extent in Ceylon since the war, but this is

mainly because wheat flour, which is subsidized
in price like rice, is made available freely whereas
rice is rationed. In India, wheat now accounts for
19 to 20 percent of total cereal supplies against 16
percent in 1955. While the growth of incomes and
urbanization has brought a shift from root crops
and coarse grains to rice, this has been partly offset

" During 1951-62. the retail price ratio between rice and compet-
ing cereals greatly favored the other cereals. In 1951 wheat flour
was only 20 percent cheaper than polished rice in Tokyo whereas
by the end of the decade it was about 40 percent cheaper; barley,
which initially costs about 10 percent less than rice, was 30 per-
cent cheaper by 1962. Yet per caput consumption of barley has
shrunk drastically and, although wheat consumption has risen
modestly in rural areas, it fell in urban Japan in this period.



by a tendency in other areas for wheat to replace
rice, especially in meals taken away from home.
Wheat costs considerably less than rice and supplies
have grown faster.

Consumption habits outside Asia are more flexible,
partly because (with exceptions such as Madagascar,
Mauritius, Sierra Leone and parts or Brazil) rice is
.not firmly established as a staple food. Rice, as well
as wheat, has shared in the market substitution for
maize, barley and, to a lesser extent, millet, which
has occurred in the United Arab Republic since 1939.
West African consumers also, though conservative
toward changes in food habits, are adding new foods
to the traditional diets. A recent analysis concluded
that "the expanding role of rice and wheat flour in
African diets are the two trends which appear in evi-
dence in virtually all the territories."" Although the
evidence is scanty, it suggests that, especially in ur-
ban areas, consumers in Ghana, Senegal, and other
parts of west Africa will readily shift to rice from
millet and sorghums, despite much greater cost. In
the long run, this trend appears likely to be accen-
tuated by the fact that there is little likelihood of
wheat being widely grown in tropical Africa, whereas
vast stretches of potential rice land exist. However,
costs of production are often relatively high and a
number of countries such as Ghana and Mauritania
are now taxing imported rice in order to protect the
domestic producer, which may reduce consumption
in the short run. In South America, and especially
in parts of Brazil, the share of rice in food supplies
has shown a pronounced increase since before the
war, mainly reflecting the growth in production and
widening familiarily with rice."

As consumer incotnes increase, a continuation can
be expected of these underlying tendencies in many
areas of the Far East, west Africa and Latin America
toward a greater consumption of rice at the expense
of other cereals such as barley and millets, as well
as of beans and starchy roots in some areas (particu-
larly outside the traditional rice-consuming areas
of the Far East). Only in a few areas, such as the
Asian "rice bowl" of Burma, Thailand, Republic of
Viet-Nam and Cambodia, also China (Taiwan) and
Japan, does demand for rice appear to be virtually
saturated. On the other hand, the amount of wheat
added to the habitual rice-eaters' diets is unlikely to

" B.F. Johnston, The staple food economies in western tropicalAfrica. p. 305. Stanford University Press, Stanford, Calif., 1963.
" There is some evidence that high retail prices have limitedrice consumption. In Venezuela, for example, rising rice prices

in 1955 led to a decline in cJnsumption and the replacement ofrice by wheat noodles and potatoes. There was an unsold surplus
and the Corporación de Fomento had to restrict production (Unit-ed Nations, Economic survey of Latin America, 1956).
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have a significant permanent impact on the overall
demand for rice in the foreseeable future, even though
several governments are hoping to encourage it, and
price relationships favor it. The addition of supple-
mentary protein-rich foods is likely to be slow (see
below). The pace of future changes in dietary patterns
will depend greatly on the rate of general economic de-
velopment and particularly on urbanization and the
extension of the market economy. Above all, since
import restrictions greatly limit consumer choice, it
will be governed by changing patterns of indigenous
food supplies.

Improving the rice-eater's diet

Most rice eaters are too poor to afford any ap-
preciable quantities of supplementary "protective"
foods such as milk and milk products, meat, fish,
eggs, pulses, vegetables and fruit. In fact, even their
calorie intakes are often below nutritional require-
ments, as is the intake of protein which is mainly
derived from the staple rice itself. Table IV-6 shows
the insufficiency of the B group of vitamins, vita-
min A, calcium and ascorbic acid. There is, there-
fore, much chronic undernutrition and malnutrition
resulting in low vitality, impairment of general health
and physical development, and a high incidence of
deficiency diseases. Still ranking high among these
diseases is beriberi, associated with high consumption
of polished white rice which is seriously deficient in
thiamine. The incidence of protein-calorie deficiency
diseases is reported to be high in ,.Brazil, Burma,
Ceylon, Colombia, India, Indonesia, Malaysia, and
elsewhere. Also, lack of vitamin A, often associated
with protein deficiency, leads to a great amount of
preventable blindness in children, and the incidence
of anemia in women of childbearing age continues
to be high.

Measures to improve the rice-eater's diet have
been extensively studied, particularly in regard to
the prevention of beriberi, both at national and
international levels, but relatively little progress has
been made29.

IMPROVEMENT OF NUTRITIVE VALUE OF RICE AS
CONSUMED

In its natural state, the nutritive value of rice is
good, comparing very favorably with that of other

" Since 1947 FAO (and later jointly with wuo) has convened
five regional meetings for Asia and the Far East to provide guid-
ance to governments on appropriate measures. In 194S, FAOpublished Rice and rice diets (revised 1954, reprinted 1965), a
survey concerned with the nutritive value of rice and rice diets.



TABLE, 1V-6. - COMPOSITION OF RICE DIETS IN VARIOUS COUNTRIES: FOOD INTAKE PER PERSON PER DAY

SouRcEs: BURMA, WITO/SEARO. Final report on nutrition in Burma. (S. Postmus), 1959. - INDIA - C.G. Pandit and K. Someswara Rao.
Nutrition in India, 1946-58. - JAPAN, Ministry of Health and Welfare. Bureau of Public Health. Nutrition in Japan. Tokyo, 1964.

MALI. Mission socio-économioue du Soudan. L'alimentation des populations rurales du delta vif du Niger, 1957-58. Office du Niger.
Paris, 1960. - PAKISTAN, Government of Pakistan. Directorate of Nutrition and Research. East Pakistan nutrition survey, 1962-63.

PHILIPPINES, Government of the Philippines. Food and Nutrition Research Center. Nutrition surveys of Central Luzon region, 1957;
Metropolitan Manila. 1959; Cagayan va/ley-Batanes region, 1961. Manila, 1962.

major cereals used as staple foods. Husked (brown)
rice (i.e., rice freed only of its chaff-like hulls) has
about the same content of calories, vitamins and
minerals as whole wheat, somewhat less protein and
more fat and carbohydrate. Compared with maize,
it has the advantage of containing liberal amounts
of niacin. White rice (i.e., husked rice that has been
milled and polished to remove the bran and germ)
loses a portion of its best protein and most of its
fat, vitamins and minerals. Washed and cooked,
white rice loses most of its remaining vitamins and
minerals, especially if it is cooked in an excess of
water which is later discarded. Thus, the nutrient
content of rice is seriously reduced between harvest-
ing and consumption and it is easy to understand
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the strong association between consumption of white
rice and beriberi.

The best way to prevent beriberi is to raise thia-
mine intakes where the disease occurs. This can be
achieved by:

I. encouraging the use of either home pounded or
undermilled rice instead of highly milled rice;

replacing highly milled rice in the cliet by milled
parboiled rice, and

reducing the amount of washing to which rice
is subjected before cooking.

Unfortunately, action taken so far has been largely
ineffective, except in a few instances. There are
numerous reasons for this, notably a growing ten-

Burma India Japan East Pakistan Philippines Malí

Unit 11 rural
13 states VVhole 17 rural 5 urban Central
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Cagayan
valley- Rice

areas
1955-57 1955-58 country
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1962-63
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1962-63 region
1957

1959 Batanes
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FOODS Grams

lice " 444 302 351 505 311 424 240 267 418
Dther cereals,

itarchy roots and tubers
" -- 169- 78

53

32

56

53

32

14

6

58

11

83

56

125

7
lugars and syrups 14 17 14 8 12 15 29 20 -
Dried beans, nuts and seeds 14 56 69 28 26 5 7 14 16
.ruit 27 5 96 10 17 / 5
tegetables 88 93 166 151 142

182
1

188 308
? 19

Aeat and poultry 23 3 28 6 19 23 45 39 14
Ish 68 6 78 36 42 135 56 66 93
iggs 4 2 28 2 3 13 11 5 -
/ink and milk products 8 66 45 17 52 24 73 22 50
'ats and oils 24 12 s 6 14 8 14 8 6
Aiscellaneous - - - 5 4 10 27 17 -
NTUTRIENTS

:alories Number 2 075 2 127 2 083 2 254 1 732 2 064 1 727 1 809 2 450
*oral protein : Grams 48.3 56 70.6 57.4 49.5 60.2 49.8 47.7 77.1
animal 14.2 4.5 27.7 - - 22.9 22.9 33.4 26.9
vegetable " 34.1 51.5 42.9 - - 37.3 26.9 14.3 50.2

at " 35.8 24.3 29.2 17.2. 25 - - 25 25.2
:alcium Milligrams 171 340 409 304 226 310 350 400 289
ron 8.9 10.9 13 9.5 8.5 10.6 10.1 12 12.4
'itamin A I.U. 1 879 1 576 1 452. 1 580 1 795 1 054 2 278 2 419 1 287
'hiamine Milligrams 0.73 1.4 1.03 1.46 1.03 1.00 0.88 0.78 1.35
Liboflavin 0.33 0.70 0.79 0.50 0.54 0.62 0.72 0.56 0.68
Cacin " 9.7 12.9 - 22.8 14.3 19.9 14.8 13.8 18.8
ocorbic acid " 32 21.0 79 40 38.5 62 63 83 17.6

:alories from: carbohydrate Percent 75 79.3 73.9 82.9 75.8 84.7 66 78.5 78.1
protein 9.3 10.5 13.5 10.2 11.2 11.6 11.4 9.7 12.6
fat 15.5 10.2 12.6 6.9 13 3.7 22.5 11.8 9.3



Cereals

TABLE IV-7. - CHANGES IN FOOD INTAKE IN JAPAN

Rice

Wheat
Others

Starchy roots and tubers

Sugars

Beans

Animal foods

Fish

Meat and poultry
Eggs

Milk and milk products

Fruit and vegetables

Processed vegetables

Seaweeds

.. Gratis per capar per day .

480 452

347 358

68 65

65 29

81 64

16 12

67 71

115 147

77 77

12 18

12 19

14 33

235 242

56 51

4.3 4.7

SOURCE: JAPAN. Ministry of Health and Welfare. Bureau of
Public Health. Nutrition in Japan. Tokyo, 1961 and 1964.

dency toward power milling in place of the labo-
rious home pounding, the food habits of rice eaters
and their preference for white rice.

One important means of increasing the nutritive
value of rice is the artificial enrichment of milled
raw rice with thiamine and other nutrients (niacin,
iron and riboflavin). This has been a valuable
weapon against beriberi " and has been applied on
a large scale in Haiti, the Philippines, and Puerto
Rico. Practical difficulties of organizing, financing
and enforcing rice enrichment regulations (adding the
premix 31 in the rice mill) were encountered in the
Philippines. However, where the mixing has been
done by the housewife at home, as in Japan, the
measure has been largely successful.

IMPROVEMENT OF RECE DIETS

Another approach is to improve the dietary pat-
tern so that it contains less rice and more of other
foods, particularly the "protective " foods. Such
shifts are unquestionably happening in many coun-
tries. This is the most satisfactory approach in the
long run, but it takes time, whereas some rapidly
effective measures are often needed. A good example

" PAO, Rice enrichment in the Philippines, W.C. Aalsmeer et al.
Nutritional Studies No. 12. Rome, 1954.

" "Premix" in highly milled rice the grains of which have been
impregnated by spraying with a solution of the required vitamins
in suitable concentrations. One part of premix mixed with 199
parts of ordinary highly milled rice produces enriched rice.
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is Japan (Table 1V-7). As indicated above, during
the short span since 1949, Japanese consumption of
cereals and starchy roots and tubers has decreased,
while there has been a dramatic increase in the intake
of beans, foods of animal origin and also fruit and
vegetables. This is partly due to the high incomes,
but it is also worth noting that food and agricultural
planning in Japan has been oriented to nutritional
needs, since it is important that the production and
consumption of good sources of the nutrients in
which rice diets are deficient should be encouraged.

Firstly, the production and yield of rice must be
increased, since an increase in supplies of rice itself
is often the most feasible method of expanding avail-
abilities of calories in the short run. The partial
replacement of rice by cereals consumed whole, such
as wheat and millet, is also generally advanta-
geous from the nutritional standpoint. Fish, which
has a high protein and also vitamin B content, is
of great value as a supplement to rice diets. Po-
tential supplies of fish in most rice-eating countries
are large, and there are good possibilities for expansion
in the paddy fields themselves. Although the inclu-
sion of any sizable quantity of other highly nutritious
foods like milk, meat and eggs is hardly feasible in
most developing countries, imported milk products
(and particularly dried skim milk enriched if possible
with vitamin A) could be used with great advantage
in the supplementary feeding of vulnerable groups.
As pulses (including soybeans and groundnuts) are
rich in vitamins of the B group and are also good
sources of protein, their production should be increas-
ed in rice-eating areas, where possible.32

In view of the shortage in rice-eating countries
of milk and of other protective foods for infants
and children, attention has been focused on the
development of low-cost food preparations, rich in
proteins of good nutritive value. The FAO/WHO/
UNICEF Protein-Rich-Food Program has been provid-
ing support for research and for the testing and
development of products in a number of countries.
The main potential sources appear to be soybeans,
groundnuts, coconuts and fish, and the outlook for
supplies of these foods is generally favorable."

" Increased production of vegetables and fruit in necessary also,
with special emphasis on those with the highest nutrient content,
e.g., green leafy vegetables and fruit (such as mangoes and pa-
paya) which arc rich in vitamin B, carotene and ascorbic acid.

" Examples of products that have been developed from soy-
beans are a spray-dried soya extract (saridele) in Indonesia, liquid
soya milk in Hong Kong. and curds and ferinented soya products
in Japan. A mixture of groundnut flour witli chick-pea flour
(3:1) has been developed in India. Trials with fish protein con-
centrates and fish flour have been carried out in India, Burma,
Thailand and Senegal. The utilization of the coconut, after the
extraction of the oil, as a source of protein, is being investigated
in India and the PhiliPPines
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Organized distribution of appropriate foods and
the provision of meals through various institutions
to people having special nutritional needs have been
undertaken in most countries. However, with the
exception of Japan, Mexico and Puerto Rico, very
few well organized preschool and school feeding
programs covering large numbers of children on a
permanent basis are in operation, the main obstacle
being lack of finance.

Many rice eaters could have better diets within
their resources and cultural patterns, if only their

Cultivated rice has two origins, the main one,
Oryza sativa (white grain rice) in the monsoon belt
of southeast Asia, and the other, Oryza glaberrima
(red grain rice) in west and central Africa. But
today it has a wider range of cultivation than any
other staple cereal. Production extends from the
latitude of 48°8'N to 37°2'S. Between the two
"temperate" limits, rice can be produced wherever
sufficient water is available.

While the rice plant can grow under such differ-
ing climatic conditions, it gives a good yield only
if the basic conditions of soil, water, variety, etc.,
are favorable. Some of these factors can be control-
led, others cannot. Infertility of soil and lack of
water are probably the two most common causes
of low yields. Yet it must also be remembered
that, because of differing ecological responses, the
same variety will produce quite different results under
different environments.

Types of rice plant and their ecological response

The rice-growing areas can be divided into two
broa.d sectors: that of indica rice in th.e subtropics
and tropics, and of japonica rice in the temperate
zones. The transition is gradual, without a distinct
boundary. In Japan, only japonica (round-grain)
rice is grown, while in southeast Asia most of the
varieties are indica (long-medium grain). In China
(Mainland), japonica rice is grown in the central
provinces and indica in the south; in Australia,
japonica rice is grown in New South Wales and
indica in certain parts of both the Northern Terri-

PRODUCTION AND PRODUCTIVITY
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selection and preparation of foods already available
to them could be improved through appropriate
education in nutrition and home economics. Consid-
erable progress has been made in many rice-eating
countries to develop such programs through govern-
ment as well as voluntary agencies.

All these measures, if applied effectively, will im-
prove the nutrition of rice eaters a prerequisite
for higher productivity and, therefore, for the suc-
cessful implementation of plans for economic devel-
opment.

tory and Western Australia; in the United States,
indica rice flourishes in the southern states while
japonica rice survives well in northern California;
both types are grow.n in Brazil too. However, it
is often not possible to interchange these two main
types, and even where it is, consumer preferences
for the traditional variety are a great impediment.
This is important because japonica nearly always
outyields indica rice. Even on land where both
types can be grown, as in China (Taiwan), japonica
rice proves to have the higher genetical yield poten-
tial.

Other factors limit the introduction of some other-
wise desirable varieties. When a rice variety is

photothermal sensitive, it cannot be transferred from
the tropics to temperate zones or vice versa without
affecting its growth. If a sensitive rice variety from
Japan is introduced and grown in the Philippines,
the shorter day length and high temperatures make
the plant premature and dwarfed, bearing only a
few grains. Conversely, a sensitive variety from the
Philippines introd-uced into Japan will, with the long
day and cooler temperature, flower late or continue
to grow without even flowering.

Rice can be grown on almost any type of soil,
the exceptions being peat, and infertile sandy and
stony soils. Better crops, however, are obtained on
the heavier soil types: the clays, the silty clays and
the silty loams. The most suitable soil depends on
whether rice is cultivated under the usual semiaquatic
conditions (demanding a iheavy soil) or as a dry-land
crop. But rice is an adaptable crop and its cultiva-
tion is governed more by the water supply than by
the nature of the soil.



Water is a crucial factor affecting yields. Rice,
as a rule, is grown as a summer crop in the mon-
soon season in southeast Asia, and in other places
where rainfall is sufficient (about 1,500 millimeters
in a period of four to five months). Yet those
countries where rice yields are highest are located
in regions where there is little or no rainfall at all
in the growing period. The countries around the
Mediterranean, the Rostov area of the eastern Black
Sea coast in the U.S.S.R., and the Murrumbidgee
irrigated area in New South Wales are all dry summer
areas. They depend, consequently, upon artificial
irrigation for their rice crop. Similarly, irrigation
water for the rice grown along the northern rain-
less coast of Peru comes from summer rain in the
Andes, and the yield is the highest in Latin America,
reaching more than 4,000 kilograms per hectare.

Since ecological factors such as length of daylight,
temperature, and rainfall play such an important
role in rice cultivation, the crop in the temperate
zones (with mild temperatures and long days) will
usually outyield that grown in the tropics. This
has to be borne in mind when comparing the yields
obtained by farmers in the tropics with those in,
for example, Japan or southern Europe. The ex-
planation may be due to long days in the growth
period of the crop: more photosynthesis and transpi-
ration functions are performed by the crop plant
in the temperate zones than in the tropics. In the
Mediterranean area, the high yield is largely due
to rainless days with long insolation, which accelerate
the photosynthetic and transpirational processes for
high. production.

Breeding and selection of varieties

It is the role of plant breeding work to counter
these natural disadvantages by introducing into the
rice seed such desirable characteristics as indifference
to photothermal sensitivity, greater response to fer-
tilizer, short culms, resistance to diseases, short grow-
ing period, tolerance to salinity, and grain quality.
Pioneer work on rice breeding was carried out in
Japan as early as 1892, and the rice yield in that
country liad risen to 5,200 kilograms per hectare by
1964, almost double that at the beginning of the
century. The introduction of an improved rice variety
in the United Arab Republic increased the yield from
3,700 kilograms per hectare in 1953 to 5,800 kilo-
grams in 1964.
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More recently, the International Rice Research
Institute (mitt) at Los Barios in the Philippines has
bred a new variety which shows insensitivity to photo-
period and resistance to lodging and blast disease,
and gives a yield of more than 6,000 kilograms per
hectare under tropical conditions. Because of its
insensitivity to photoperiod it could be widely intro-
duced.

Rice breeders are kept informed on parental stocks
through the World catalogues of genetic stocks,
compiled by FAO since 1950. The catalogues re-
gister stocks maintained at different plant breed-
ing stations and other institutes," to encourage the
exchange of breeding materials. Over 1,400 rice
stocks have so far been registered.

Work on induced mutations in rice varieties through
irradiation and chemical mutagens has increased con-
siderably in the last few years. A great number of
experimental stations are conducting fundamental
methodological and practical mutation work in rice,
and various mutations have been obtained by X-ray,
gamma-ray, neutron, thermal and fast neutron beta-
ray and chemical treatment. However, the work on
induced mutation has only just started; it will be
long before it can be of practical value.

Irrigation, drainage and water requirements

Despite the expansion in the area devoted to dry-
land rice in recent years, particularly in Latin Amer-
ica and Africa, in most developing countries a more
stable or regular water supply is a prerequisite to
any substantial increase in productivity or output.
Efficient drairtae of excess water is equally desirable
in the rainy season, while the lack of water during
the dry season limits or prohibits double- or multiple-
cropping.

The development of irrigation and drainage differs
widely. The situation in most rice areas can be
placed in one of the following three categories:
1. natural conditions with no provision for water

control, so that rice cultivation depends entirely
ort rain and iftood;

the conservation of rainwater in the field with
low field dikes, small dams or tanks, ensuring
some storage; or

There are four principal institutions in the world where many
useful stocks of rice have been maintained, namely, that of the
United States Department of Agriculture at Beltsville. Maryland;
the National Institute of Agricultural Sciences, Hiratstika, Kana-
gawa, Japan; the Central Rice Research Institute, Cuttaclz, India;
an.c1 the International Rice Research Institute. Seed is produced
for distribution and is available for breeding purposes. In China
(Taiwan) the seed of useful rice varieties has been multiplied and
produced for exchange and sale.



3. irrigation to supplement rainfall during the wet
season; no systematic watering facilities provid-
ed, irrigation being carried out by flooding.

As Table IV-8 shows, the share of the rice area
under irrigation in the Far East ranges from 4 per-
cent in Nepal to 96 percent in japan. In India,
Thailand, the Philippines and Pakistan, one third or
less is under irrigation, while the proportion rises
to two thirds or more in Ceylon, China (Taiwan),
Madagascar, Malaysia, and much of Latin America.
The entire crop depends on artificial irrigation in
southern Europe, the United Arab Republic, and
the United States.

In those areas where the cultivation of wet mon-
soon rice crops depends upon rainfall alone (which
is usually more than adequate in amount but irreg-
ular in distribution) paddy fields are inundated
naturally by rivers. Drainage practices are usually
neglected and lands have become less productive.

Where rainfall distribution during the rice-growing
season is so irregular that cultivation is hardly pos-
sible without special measures of water control,
however, water conservation practices have to be
carried out. In most cases, rainwater is stored
within the paddy fields by field dikes. The actual
degree of water control achieved is a compromise
between the water requirements and the permissible
depth of flooding for the rice crop.

If the monsoon rainfall every year is inadequate
or too irregular to meet the requirements of the rice
crop, watering systems have to be focused primarily
on supplementary irrigation and the control of flood-
water by spreading.

In most cases, existing irrigation systems have no
farm ditches and uncontrolled irrigation is perform-
ed by flooding. Water flows successively from plots
adjacent to irrigation canals to others located away
from the canals. Such incomplete irrigation facili-
ties are, however, being gradually improved.

In the tidal reaches of some coastal areas rice
yields are often reduced by saline water intrusion,
mainly because of the absence of separate drainage
and irrigation systems, and inadequate tidal dikes
and sluices. Where the introduction of freshwater
from the river or other sources is not possible, large
storage tanks to store rainfall (as in East Pakistan
and Burma) or freshwater reservoirs at the river
mouth (as in Japan) are being constructed.

Generally, the production of a second crop of
rice or another product is impossible without ade-
quate irrigation water during the dry season. The
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intensification of rice growing therefore depends not
only on breeding suitable quick-maturing varieties but
equally upon the availability of more irrigation.
Progress is being made, and in the Chao Phraya
delta of Thailand, for example, a "ditch and dike
project" has recently permitted the successful intro-
duction of second crops.

In certain countries, such as japan and China
(Taiwan), rice improvement schemes, based on mod-
em n concepts of water control, have been imple-
mented in conjunction with land consolidation. In
these schemes every land parcel is connected with
both the irrigation system and the drainage system.
Where only limited water is available, various methods
such as intermittent or rotational irrigation may be
practiced with an equal or higher rice yield to that
under the traditional continuous submergence.

To combat the lack of surface water resources,
the utilization of groundwater is being developed in
a number of countries. Pump irrigation is often
considered too expensive, but experience shows that
it is justifiable where land productivity is high and
water is effectively utilized.

Drainage improvement (particularly subsoil drain-
age) has been neglected even in some developed rice-
producing regions. The main function of existing
drainage systems is to prevent flood damage and to
provide surface water drainage. When paddy fields
are subject to salinity and waterlogging, subsurface
drainage improvement plays a key role in increas-
ing soil productivity. In coastal arcas of China
(Taiwan), Japan, the Republic of Korea and the
Republic of Viet-Nam, saline seacoast areas are being
successfully used for paddy production following
drainage improvement works."

The purpose of irrigation and drainage is to pro-
vide optimum soil moisture conditions for crop
growth. The exhaustive study of the water require-
ments of rice at various growing stages and under
different soil conditions and farming practices is,
therefore, essential. There is also a great need for
the improvement of drainage systems, so as to drain
not only excess surface waters but also subsoil waters,
especially where the field is subject to salinity and
waterlogging.

In most rice-growing arcas, further utilization of
the land and water resources requires major hydrau-
lic works which would completely change the hydro-

" Generally the quantity or excess water (caused by monsoon
or typhoon) to be drained covers wide areas and is very large.
To reduce costs, the paddy fields are often temporarily used to
storc excess water in order to reduce the required capacity of the
drainage system. The blachirogata polder in japan is an example.



TABLE IV-8. - RICE PRODUCTION AREA : YIELDS AND METHODS OF CULTIVATION

SOURCE : FAO. The world rice economy in figures: 1909-1963. Commodity Reference Series, No. 3, 1965.

Based on harvested area. - Two or more crops of paddy per year on same land. - Gross area. - Harvested area. - ° 1961/62.- 1960/61. - Nearly 50 percent of production in 1962. - 1959/60. - Tanganyika only. - " 75 percent of production. - " 53 percentof production.
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Period Production Sown area Yield' Artificial
irrigados

Trans-
planted

Two crops
of rice ' Upland rice

Thousand
metric tons

Thousand
hectares'

Tonal
hectare Percent

FAR EAS I"

Japan 1963/64 16 639 3 272 5.1 96 95 0.3 4
Korea, Rep. of 1964 3 974 1 195 3.3 58 100 - 1

China (Taiwan) 1961/62 2 508 859 3.2 79 ... 42 3

Burma 1960/61 6 789 4 334 1.6 11 90 - --
Cambodia 1963/64 2 760 2 377 1.2 ... ... ... ...
Ceylon 1963 /64 1 026 '632 1.7 60 6 32 2
Hong Kong 1963/64 14 8 1.8 62 100 - 87
India 1960/61 51 861 34 128 1.5 37 ... ... ...
Indonesia 196364 11 764 7 100 1.7 49 79 . 21
Malaysia: Malaya 1963/64 723 338 2.4 67 94 6 5

Sabah 1962/63 69 '38 1.8 71 71 - 31
Sarawak 1961/62 113 '113 1.0 - 34 - 67

Nepal 1963/64 2 108 '1 090 1.9 4 60 ... 9
Pakistan 1963/64 17 724 10 294 1.7 .17 74 ... 23
Philippines 1963/64 3 843 '3 087 1.2 30 80 16 20
Thailand 1962/63 9 279 '6 638 1.5 24 80 - ...
Viet-Nam, Rep. of 1963/64 5 327 '2 538 2.1 20 81 10 3

NEAR EAST
Afghanistan 1962/63 319 210 1.5 100 100 - -
Iraq 1963/64 143 108 1.3 900 900 90
Turkey 1963/64 217 55 3.9 .100 -
United Arab Republic 1962/63 2 039 '349 5.8 100 84 - -
AFRICA

Central African Republic 1964/65 4 6 0.7 - 100
Chad
Congo, Dem. Rep. of

1964/65
1962/63

38
74

27
140

1.4
...

100
...

-- ... ...
'100

Ivory Coast 1962/63 229 260 0.9 1 1 - 99
Kenya 1963/64 18 5 3.5 44 44 - -
Madagascar 1961 /62 1 167 768 1.6 83 57 9 17
Mali 1962/63 180 182 1.0 '20 1 - -
Nigeria 1961/62 203 193 1.3 2 18 - 8
Senegal 1962/63 91 78 1.2 8 '45 -
Sierra Leone 1963/64 331 264 1.2 - 34 - 61
Tanzania'; 1962/63 91 81 1.1 .. ...
Togo 1963/64 23 20 1.1 0.5 ... - -
Upper Volta 1964/65 34 35 1.0 ... - -
EUROPe

France 1963/64 117 30 4.0 100 ... ..
Greece 1963/64 83 19 4.4 100 - - -
Italy 1964/65 624 120 5.2 100 10 -
Portugal 1963/64 166 37 4.5 100
Romania 1963/64 51 14 3.7 100 - -
Spain 1963/64 399 63 6.4 100 100
Yugoslavia 1963/64 23 6 3.8 100 - -
NORTH AND CENTRAL AMERICA
Costa Rica 1963/64 65 '51 1.3 2 - - -
Cuba 1961/62 207 143 1.4 82 - -
Dominican Republic 1963/64 145 60 2.4 65 65 - 10
Mexico 1963/64 296 '135 2.2 59 ... ... '52
Nicaragua 1963/64 29 22 1.4 25 ... ...
Panama 1963/64 111 103 1.1 - - ... ...
United States 1963/64 3 187 722 4.4 100 - - -
SOUTH AMERICA

Bolivia 1962/63 42 '31 1.3 - - -
Brazil 1961/62 5 557 3 350 1.7 . ...

Rio Grande do Sul 1 170 377 3.1 83 - ...
Sao Paulo 8655 572 1.5 s ... ... 95

Colombia 1963/64 550 "254 2.2 45 - 45 55
Ecuador 1964/65 167 112 1.5 4 35 - -
Guyana 1964/65 264 159 2.1 23 s 25 -
Paraguay 1962/63 16 7 2.3 - 100 - -
Peru 1963,64 341 83 4.3 83 90 -
Surinam 1963/64 75 27 2.7 67 63 ...
Venezuela 1963/64 131 '74 1.8 - 18 ... -
Argentina 1962/63 174 59 3.4 100 - -
Chile 1963/64 86 33 2.6 .100 -
Uruguay 1962/63 77 21 3.7 100 - - -
OCEANIA

Australia 1963/64 142 24 5.9 100 - -



logical regimes. There are both technical and eco-
nomic reasons for adopting a gradual extension of
these major water control systems. Major irrigation
works require heavy expenditures of capital, and water
charges must be within the capacity of cultivators to
pay.36 The various stages of development need to
be judiciously planned, so as not to impair the present
hydrological conditions.

Better cultural practices

HUMAN, ANIMAL AND MECHANICAL POWER

At the one extreme, only human and animal labor
is used in rice cultivation; at the other, full mecha-
nization is applied to farm operations. In terms of
the hours of labor for producing (and harvesting)
one ton of paddy, the figures stand at less than 1

man-day in the United States, I() to 20 man-days
in Brazil and Venezuela, 25 in Japan and 50 to 100
in the Philippines (see Table IV-12, page 175)."

Whenever labor is costly, scarce or inefficient, the
mechanization of farm operations tends to become
economic, but the conditions for the success of full
mechanization are challenging. Mud and water are
the two greatest enemies of mechanical devices, and
mechanization requires heavy initial capital invest-
ment, large units of cultivation, and engineering and
workshop facilities. Complete mechanization of rice
production is now practiced only in Australia, France
and the United States, though pilot schernes have
existed elsewhere for many years. It may be signifi-
cant that the minimum size of farm giving satisfac-
tory returns to full mechanization in the United States
appears to be about 60 hectares," compared with
the average farm size in developing countries of 1
to 2 hectares.

Examples of mechanized rice cultivation in devel-
oping countries can be found in the Mahaicony/
Albany scheme in Guyana, the Wageningen rice
scheme in Surinam, and at the Office du Niger
in Mali. Many investigations have been carried out

" Unwillingness to pay for irrigation water has limited the full
utilization of new medium-sized schemes in some states of India
(e.g., tube-well water). To encourage fuller use, it was recom-
mended that irrigation water be supplied at concessional rates
during the initial years of operation of a new scheme. Report
of Food Grains Enquiry Committee, New Delhi, 1957.

" The Japanese figure per ton is lower than the Philippine figure
because the greater capital input produces much higher yields per
hectare (see Figure IV-2). Man-days of labor per hectare of rice
for all growing and harvesting operations are 20.25 in Brazil and
Venezuela, 70 in the Philippines and 150 under the intensive meth-
ods in Japan.

" Based on experience in the Sacramento valley, California.
The optimum size varies according to soils, prices and managerial
ability. See: Clifford H. MacFadden. Mechanized rice produc-
tion in California, H Riso, p. 325-328. Milan, December 1965.
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in other countries such as Ceylon and Malaysia.
Partial mechanization, largely in field pi eparation
and harvesting, is practiced in several countries in
Latin America and the Far East, and there has been
a striking growth in the use of tractors for rice in
Ceylon and Malaysia. Generally, however, the econ-
omy of production in the Far East reflects the
ample labor force, including family labor, inade-
quate drainage systems, and the typically small and
irregular plots of land which do not lend themselves
to economic tractor use. Human labor and draft
animals remain the main sources of power.

The greatest scope for mechanization lies in areas
where the development of potential rice land is held
up by low population density and consequent labor
shortage, as in parts of Africa such as Sudan and
Sierra Leone. In such areas, the use of draft animals
may be unknown because of tsetse fly, and the heavy
grass vegetation makes tilling or clearing with simple
implements impossible, so that mechanized cultiva-
tion may be the only method of introducing rice
cultivation.

A careful assessment of the economics of mecha-
nization is necessary. Machinery accounts for about
one tenth of the total costs of production per hectare
in the United States, and the inventory value of power
machinery and equipment for a well-equipped rice
farm of 100 hectares in California is placed at about
$25,000."

In traditional rice-producing countries, nearly all
the cultivation and harvesting of the crop is still
carried out by man and animals. Paddy fields must
be leveled skillfully, which often involves an enor-
mous investment of labor for terracing, and provision
must be made for water reticulation. Wet paddy
soils must be carefully prepared so as to maintain
permanent embankments and temporary bunds, and
a puddled surface must be established with a compact
subsurface for the prevention of water leakage.
Planting is performed arduously by hand. Small
fields, the weakness of embankment structures and,
in many cases, the interplanting of paddy rice with
other crops impede the application of harvesting
machinery.

From the point of view of cultivation techniques,
dry-land rice production is easier to mechanize. in
the case of the more characteristic wet paddy produc-
tion, however, mechanization is extremely difficult.
Adequate machinery is either not available or too
expensive in relation to the size of the average hold-
ing, and it is to be expected that man and animals

" Clifford H. MacFadden. Op. cit.



will remain the main sources of power for a long
time to come.

A large proportion of the estimated world buffalo
population of 100 million is maintained in the rice-
producing areas as a source of draft power. The
buffalo is the draft animal of choice in the paddy
fields and, in a number of countries such as the
Philippines, it is regarded as a dual-purpose animal
providing a small supply of high butterfat content
milk in addition to draft power in the paddy fields,
traction on the roads, and a source of power for
primitive mills. Draft animals (including horses and
cattle) account for 11 to 12 percent of the total cost
of production per hectare in the Philippines and the
United Arab Republic, compared with only 1 per-
cent in Japan. From the point of view of the aver-
age size of farms, the nature of most of the opera-
tions required and the utilization of the available
family labor force, animal draft power is well adapt-
ed to the special conditions prevailing in traditional
rice-producing countries. Larger scale investments
are hardly feasible and, during most of the year,
the family labor remains unemployed anyway. Low-
cost traction is, therefore, essential to maximize family
incomes from the given land resources and usually,
under existing conditions, more economic sources of
power cannot be found.

More attention should, however, be given to the
better utilization of draft animals. In many coun-
tries, animal-drawn implements could be improved
without heavy capital investment. Through the estab-
lishment of co-operatives for the better utilization
of animal working capacities during the year, further
improvements should be possible. The greatest po-
tential for an increased buffalo contribution to the
income of rice producers lies in their combined uti-
lization for draft, milk and meat. This potential
has not yet been realized and should receive greater
attention, especially as regards feed production, selec-
tive breeding, animal management and marketing
problems.

The maintenance of buffalo in a state of health
is also essential. When any of the great epizootics,
such as foot-and-mouth disease or rinderpest, strikes
during the preparation of the land for planting or
during the harvest, the shadow of famine may well
fall as it has done on many occasions in the past.

SOWING AND TRANSPLANTING

The greater part of the world's crop is not sown
direct into the paddy fields, the seed rice being usually
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sown first in a nursery and then transplanted to the
prepared field. As is shown in Table IV-8 above,
this planting method is used on about 80 percent
of the rice area in most of the major rice-growing
countries of the Far East, though India and Ceylon
are two exceptions. The practice is less common in
Africa and Latin America as well as in those parts
of the Far East (for example, the Philippines) where
upland rice is widely grown, and in the United States
and other countries where large-scale mechanized
methods of cultivation are used.

Transplanting is believed by some farmers to in-
crease yields, as healthy and vigorous seedlings give
the plant a good start. In areas where double- or
triple-cropping of rice is practiced, the establishment
of a nursery ahead of the following crop is essential
to save time and economize on land. On the other
hand, where broadcasting is practiced, as in the
United States and increasingly in Italy, it appears
that yields are no less than with transplanting, and
that much time and labor is saved.

The two clear advantages of transplanting are that
t enables the hand to carry more than one crop

per year and that it reduces costs by economizing
on irrigation water and facilitating the control of
diseases, pests and weeds.4° As the cost of farm labor
rises, farmers are more likely to sow seeds broadcast
and use herbicides for weed control. The balance
of advantage between the alternative methods will
therefore depend greatly on the structure of local
costs of production and particularly the cost of labor,
since no wholly satisfactory transplanting machine
has yet been devised.

Sowing by plane is commonly practiced in the
United States. The spraying of herbicides is also
often carried out by plane but its cost and the dif-
ferent structure of landholding, size of plots, etc.
make this impractical for rice-growing countries in
Asia.

DOUBLE-CROPPING

Although double-cropping is common in rice-
producing countries, relatively few areas produce
two or more crops of rice itself. As Table IV-8
shows, Ceylon, China (Taiwan) and the Philippines
all have a considerable amount of double-cropping
of rice, but in countries like Japan the second (winter)
crop is usually wheat or barley. The reason is

" Because of the regular lining and spacing, farmers can use a
weeder between rows in a transplanted field. In a field where
the seed has been broadcast the weeds have to be controlled by
herbicides.



partly climatic (winters which are too cold or too
dry) and partly financial, insofar as the heavier costs
of production often make double-cropping uneconom-
ic, even though the land itself is used more inten-
sively.

Two rice crops of shorter duration do not always
produce a larger total than one crop of long matu-
ration. Double-cropping is much more demanding
on irrigation and its adoption usually requires the
introdtiction of new, quicker maturing varieties, which
may not be popular with local consumers (a problem
which has arisen in Malaysia), and more sophisticat-
ed and laborious techniques such as transplanting,
to ensure that the land is free in time for the second
crop. This, in turn, will require increased mecha-
nization. All these factors tend to limit the spread
of the double-cropping of rice.

Scope for using more fertilizer

As has already been made clear, yield improvement
depends on a whole complex of improved practices
of which proper fertilizer use is only one. Yet the
response of rice to fertilizer, particularly to nitrogen,
can be so striking and speedy that it is in itself a
demonstration to the farmer of the value of improv-
ed farm practices generally.

The examples of China (Taiwan) and Japan illus-
trate the close relationship between yields and plant
food utilization. In both countries the adoption of
improved practices has permitted farmers more nearly
to realize the full potential from increased applica-
tions of plant food. In China (Taiwan), the average
fertilizer use rose from 100 kilograms per hectare of
nutrients before the war to 140 kilograms in 1959,
while paddy yields were 42 percent higher (Figure
IV-5). In Japan, fertilizer use rose from 250 kilo-
grams per hectare to over 400 kilograms in the same
period, while paddy yields increased by 44 percent.
The Republic of Korea, Italy, Peru and Spain are
other countries generally using heavy amounts of
fertilizer on rice. It is significant, of course, that
all these countries grow mainly japonica varieties,
which are recognized to respond well to fertilizer,
and also possess good irrigation systems.

Associated inputs of this kind are important. Lack
of them partly explains why so little fertilizer is used
on rice in the other major producing countries. Yet
even under existing farm conditions fertilizer appli-
cation has been proved to be profitable. This has
been demonstrated by the results of over 9,500 trials
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FIGURE - kELATIONSHIP BETWEEN YIELD OF PADDY AND
FERTILIZER USE (NUTRIENT), CHINA (TAIWAN)
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SOURCE. FAO. Freedom from Hunger Campaign, Fertilizer
Program. Crop production levels and fertilizer use. 1962.

and demonstrations under the FAO Freedom from
Hunger Campaign.

Large-scale trials in India, which pioneered ferti-
lizer trials and demonstrations in farmers' fields,
indicated that 34 kilograms of nitrogen and phosphate
per hectare gave a 52 percent increase above the overall
average yield of paddy rice in India. Similarly, ac-
cording to field trials tinder the FAo-assisted Rapid
Soil Fertility Survey Scheme in Pakistan from 1957
to 1962, East Pakistan paddy yields were increased
by 50 to 64 percent with nitrogen and phosphate
depending on variety, and 62 to 92 percent when
the three nutrients N, P and K were used. These
yield increases with local varieties resulted in economic
returns of from two to three times the cost of the
fertilizer dressing. The favorable results of trials
on farmers' fields carried out in four countries are
shown in Table IV-9.

NITROGEN

Nitrogen is the key element in the production of
rice and gives by far the largest response. Paddy
can absorb nitrogen in both the ammoniacal and
nitrate forms, applied as chemical fertilizer, green
manure, oil cake and animal manure. In recent
years considerable interest has developed in the
fixation of atmospheric nitrogen by the blue-g Ten
algae in the wet paddy fields, an additional source
of this plant nutrient. Because of the water-saturated
anerobic conditions prevailing in wet paddy soils
and the nature of the crop itself, the effectiveness
of different nitrogen fertilizers depends appreciably
on the time and method of their application.



TABLE IV-9 - .ÉCONOMICS ÖF FERTILIZER USE ON RICE GROW NÖ
IN SELECTED COUNTRIES

Ferti lizer
treatment

N-P-K

Total
yield Yield increase

Tctal
net

i ncome

Net
return

Kilo gran 'hectare % . Slhectare .

Control 1 287 124

22.5-0-0 1 755 468 36 160 36

22.5-22.5-0 2 025 738 57 175 51

22.5-22.5-22.5 2 734 1 447 112 240 116

45-45-45 3 134 11 847 144 256 131

Control 2 825

30-0-0 3 624 799 28 62

30-30-0 3 890 1 065 38 78

30-30-30 4 151 1 326 47 95

Control 1 512

44.8-0-0 2 075 563 37 32

44.8-44.8-0 2 464 952 63 56

44.8-44.8-44.8 2 710 1 248 83 73

Control 2 530 423

60-0-0 3 353 823 33 538 115

60-60-0 4 083 1 553 61 642 219

Value/
cost

Ratio

4.8

3.6

6.0

3.8

6.0

4.7

4.5

6.0

6.4

SOURCES: GHANA, FAO. Fertilizers and their tse. Rome, 1965;
IRAN, Fdarch Kol Hasselkhizi Khak. UNS'F soil fertility program,
results of fertilizer field experiments in Iran. Ministry of Agri-
culture. Iran, 1964. PAKISTAN, FAO. Crop production kvels and
fertilizer use, Rome 1962; TURKEY, FAO. Review of trial and
demonstration results, 1963164, FFHC Fertilizer Program, Rome,
1965. Mimeographed.

NOTE: "Total net income" is thc income remaining after deduction
of the cost of fertilizers. "Net return" is the difference between
the value of the yield increase due to fertilizer application and
the cost of the fertilizers applied. "Value/cost ratio" is the
value of the yield increase divided by the cost of the fertilizer
used to obtain the yield increase. A ratio of 2 indicates a net
return of 100 percent.
' Round-grain rice. Champa variety, Gilson area. ' Black Sea

regions.

Ammonium sulfate has been regarded as one of
the most suitable nitrogen fertilizers for wet paddy.
An-unonium nitrate is slightly less efficient, while
ammonium chloride has been found as efficient as
ammonium sulfate in China (Taiwan), Japan, Mali,
Thailand, and the United States.41 Liquid and anhy-
drous ammonium have been tried in the United
States and have proved almost as effective as am-
monium sulfate. Urea has been shown to be very
effective, especially in tests conducted in Italy, Japan
and the United States, and the results with this
fertilizer are about equal to those with ammonium
sulfate.

"In Japan, on "degraded" paddy soils (i.e., those poor in iron),
ammonium chloride is superior to ammonium sulfate because it
does not contain sulfur, which is reduced Lo hydrogen sulfide underpaddy soil conditions. With an insufficiency of iron to precipi-
tate this toxic compound, the paddy roots are damaged.
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The examination of over 400 response figures indi-
cates an average of 12 to 13 kilogranas of rice per
kilogram of nitrogen, but for many countries the
response levels off at 30 to 40 kilograms of nitrogen
per hectare. Countries in which the responses con-
tinue at rates up to 200 kilograms per hectare are
those, like Japan, the United Arab Republic and
the United States, where rice culture is highly devel-
oped and the factors affecting yields are well under
control.

PHOSPHORUS

The response of rice to phosphorus is more errat-
ic and less universal than to nitrogen. Although
the mean increase of about 3 kilograms of paddy
per kilogram of applied 13202 observed on a world-
wide basis is probably not economic, the response
in individual countries and on specific soils is such
that it is an important element in rice production
and even a key element on certain soils. (It should
be noted that high rates of nitrogen and high-yield-
ing varieties may induce a deficiency of phosphorus
on soils which, under ordinary conditions, are ade-
quately supplied with this element.)

POTASSIUM

For long it was thought that the yield of paddy
would not be significantly increased by applications
of potassium fertilizer. More recently, worthwhile
responses have been recorded on sandy and coarse-
textured soils, and in Japan paddy crops receiving
potassium dressings showed great resistance to dis-
ease and adverse climatic conditions.

In general the increase in yields due to potassium
is less than with phosphorus, the average increase
being about 2 kilograms of rice per kilogram of
applied K20. On certain soils, however, substan-
tial increases have been obtained and it is expected
that with the intensification of rice production great-
er responses to potassium will occur.

Not much has yet been reported on the effect of
secondary and micronutrient elements on the growth
of paddy.

GREEN MANURE

Very good results have been obtained by the use
of green manure for paddy in a number of countries,
notably in India, Indonesia, Italy and Japan, but
this practice is not always suitable. For instance,

Ghana

Iran

East Pakistan

Turkey' ....



in the main paddy-growing areas of Thailand, the
soils are very heavy and their physical condition
presents difficulties, and in Malaysia green manure
crops have proved expensive and not easy to grow.
General experience has shown that for best results
green manure crops should be plowed under, although
in a few instances higher yields of paddy have been
obtained with the green manure left to rot on the
surface of the soil.

Good responses of paddy to farmyard manure,
cow dung and compost have been obtained in a
number of countries but generally speaking these
materials have not proved as effective as green ma-
nures or fertilizers when compared on an equal
nitrogen basis.

ECONOMICS OF FERTILIZER USE

The scope for greater fertilizer utilization on rice
in many developing countries will depend on a num-
ber of factors. It is linked with the introduction
of varieties which absorb the nutrients more effi-
ciently, on how fertile the soils already are, and on
the relationship between prices of fertilizer and rice.
No farmer, even if his rice yields will respond dra-
matically, can use more fertilizer unless supplies of
it are readily available in the right kinds and amounts.
Above all, there must be some assurance that a prof-
itable market exists for the additional supplies of
rice. When the returns are sufficiently great, rela-
tively heavy rates of fertilizer may be used even
under unfavorable natural conditions.

A rapid increase in fertilizer consumption in de-
veloping countries is not possible without social,
economic and institutional change. Its use involves
a substantial increase in farm operating costs and a
change from subsistence to market production. This
usually requires increased' credit, and sometimes sub-
sidies. An FAO team that surveyed the fertilizer
economy of Asia and the Far East in 1959" consid-
ered that the principal factor limiting the use of
fertilizers in the region at that time was "the un-
certain profitability at the farm level of using ferti-
lizers" and that "the nonavailability of enough fer-
tilizers to meet the existing demand" was of nearly
equal importance. Other obstacles were the lack of
distribution facilities, security of tenure, credit fa-
cilities, research and experimental services, extension

" Eno. Preliminary report of the survey of the fertilizer economy
of the Asia and Far East region, Rome, 1960.
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services and managerial skills, and ignorance of the
kinds of fertilizer needed.

As regards profitability, there is a wide variation
in paddy prices received by farmers (see below) and
fertilizer costs are sometimes highest (because of
transport charges and poor distribution) in coun-
tries where the paddy prices are lowest. In Japan,
farmers pay 30 to 50 percent less for their fertilizer
than the actual cost in many other Asian countries.
Limited amounts of subsidized fertilizer have been
distributed in recent years in Burma, Ceylon, Ma-
laysia, Pakistan and the Philippines but there are
no subsidies in India, where fertilizers are among
the costliest in the world."

Though the use of fertilizer on rice can provide
an attractive return in India, the net profit is only
a tenth of that secured in the United States, and
under sharecropping arrangements it may not be
profitable at all." The higher return in the United
States is due not only to greater response to ferti-
lizer (reflecting the success of United States rice
breeding) but also to the higher price received for
rice under the price support system. This shows the
importance of price incentives which are discussed
in more detail later in this study, as well as of other
inputs which are complementary to fertilizer.

In the same way, the heavy application of fertiliz-
er in Japan has to be viewed in the context of Japa-
nese costs of rice production, which are the highest
in the Far East: fertilizer and manure represent one
tenth of those costs, as shown later in Table IV-12.
There is a long tradition of use, and a large domestic
fertilizer industry, in Japan. Elsewhere, domestic
production capacity is small and shortage of foreign
exchange limits imports.

Neverthless, fertilizer use on paddy has been ris-
ing in some developing countries of the Far East.
Fertilizer industries are being gradually built up in
rice-growing areas, particularly in India and Paki-
stan. The strengthening of extension services should
also help to remove some of the barriers to increas-
ed application on paddy, while fertilizer use in China
(Taiwan), Japan and the Republic of Korea may
become still more efficient following further improve-
ments in irrigation.

" Report of the Indian Fertilizer Distribution Enquiry Commit-
tee (1960). This estimated that it takes more grain to buy a unit
of nitrogen in India than in any other country. Sales taxes are
imposed in some states. Nevertheless, total demand is reported
to be in excess of supply.

" Robert W. Herdt and John W. Mellor. The contrasting
response of rice to nitrogen: India and the United States. Journal
of Farnz Economics, Vol. 46, 1946, p. 150-160. Analysis based
on experimental results on irrigated rice and commonly used va-
rieties in Texas, Arkansas, West Bengal and Orissa.



Reducing crop losses from pests and diseases

Many attempts to increase production through the
use of improved varieties or fertilizers alone, without
proper regard for plant protection measures, were
unsuccessful because they resulted in severe losses
from increased pest and disease damage. In Japan,
the interrelationship between weather, heavy appli-
cation of nitrogenous fertilizers and blast disease
was recognized quite early. In fact, lacking more
effective control measures, for many years farmers
were recommended to limit the application of fer-

tilizers so as to reduce damage by blast. It was
not until the postwar period that more effective
agricultural chemicals decreased the direct damage
from blast and, at the same time, permitted the
liberal use of fertilizers and the growing of early
varieties. Likewise, in the tropical countries of
southeast Asia, where yields of rice are among the
lowest, blast disease had not been recognized as
important until recently when new high-yielding vari-
eties and fertilizers were introduced.

The effect of pests and diseases on rice crops
is most evident when environmental conditions
become favorable to severe outbreaks. For example,
the hoja blanca (white leaf) disease caused the loss
of up to 40 percent of the rice crop when it first

appeared in Central and South America. In India,
where farmers live nearer the margin of scarcity,
losses even of 5 to 10 percent may already have
very serious effects; for example the outbreak of
helminthosporium disease in Bengal in 1942/43 was
one of the factors leading to the famine.

Encouraging progress is being made in the under-
standing of many pests and diseases and in the devel-
opment of more effective control measures. Recent
progress on rice blast disease, rice stem borers and
nematodes will illustrate this.

RICE BLAST

This disease is one of the most serious, causing
yield losses in the range of 20 to 80 percent. It
has been reported from more than 60 countries.

The breeding of resistant varieties, the most prom-
ising line of attack, is complicated by the many
physiological races of the causal organism. The
need for collective efforts has resulted in the estab-
lishment of the uniform blast nurseries, initiated by
FAO and the International Rice Commission (IRC)
as a co-operative program in collaboration with
a number of national governments and the Inter-
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national Rice Research Institute (IRRI). This has
already indicated possible sources of resistance (such
as the S.67 rice variety from India), but much more
research is needed into the causal organism and its
biology, its physiological specialization and, above
all, into the nature of disease resistance.

Chemical control of blast is possible only under
certain conditions. In Japan, for example, where
blast disease has played a major role in some of
the famines of the past, the Government has concen-
trated on devising effective chemical control methods.
This was necessary to make possible the use of high-
yielding varieties requiring heavy fertilization. Ini-
tially, chemical control was entirely subsidized, but
with the appearance of phenylmercuric fungicides in
1953 and their demonstrated profitability, farmers
have begun to use them at their own expense. As

a result, since the introduction of chemicals on a
large scale in 1954, the damage to the rice crop
has been cut by half. A new product effective against
blast, Blasticidin-S, marketed for the first time in
1961, was already used on 500,000 hectares two years
later. Similar materials may well be developed in
the future at such a low cost as to be acceptable
by rice growers in arcas where their use is not eco-
nomic at present.

RICE STEM BORERS

The amount of damage caused by stem borers
varies greatly from area to area, but in the Philip-
pines it is estimated that the rice stem borer and
the rice bugs can together wipe out as much as 30
percent of the crop. The ideal control is through,
the development of resistant varieties and, although
much research is still needed before this method can
be applied, encouraging work is now under way at
the International Rice Research Institute.

Organic insecticides provide effective chemical con-
trol of stem borers, but adverse side effects from their
extensive use and misuse have made it necessary
to look for less toxic materials and for better methods
of application. Recent research by FAO entomolo-
gists in Thailand has shown that insecticides such
as diazinon, dipterex and sumithion, which are less
toxic to fish and mammals, are just as effective.
Furthermore, the application of granular insecticides
(such as BHC and Unden) in rice fields where the
water level can be maintained at a certain depth
has also shown great promise, though toxicological
aspects still need further study.



In more developed countries, such as Japan, chem-
ical control of rice stem borers is on the increase,
but the use of chemicals is still limited in develop-
ing countries. Other control methods now being
explored, such as male sterilization techniques, bio-
logical control, and the silicification of rice plants,
may prove to be more readily applicable in develop-
ing countries.

RICE NEMATODES

Many nematode species are known to cause dam-
age to the rice plant, but little information is avail-
able from the great majority of rice-producing areas.
Recent FAO investigations in Thailand have demon-
strated the severe and widespread damage to rice
seed beds by root knot nematodes, rice-root nema-
todes, and possibly by some ectoparasitic forms.
These studies have also shown that the use of nema-
tocides in the seed bed could be profitable to rice
farmers. It is likely that conditions are similar in
other countries and that yields can be increased by
the application of fumigants.

OTIIER PESTS

Weeds, rodents and rice-eating birds are also re-
sponsible for crop losses in many parts of the world.
Many herbicides, such as 2.4-D and STAM-F 34,
can provide effective control of weeds, but they are
not widely used owing to their high cost and the
lack of knowledge concerning their effective appli-
cation. Rodents cause substantial losses in such
countries as India, Indonesia, Malaysia and the Phil-
ippines. Rice-eating birds, such as weaverbirds in
west and central Africa and sparrow-like birds in
Ecuador and Venezuela, infest ripening rice in swarms.
Weaverbirds are particularly harmful, but effective
control, as by destroying the nesting trees or killing
the adult birds with flamethrowers, could be carried
out if the authorities provided the necessary encour-
agement.

Specialized extension programs

Whether the rice farmer will employ the findings
of applied research depends on two principal factors.
One is his economic environment, which is dis-
cussed later. The other factor is the farmer himself.
He must be given the necessary training to put
new ideas to work.
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A feature of recent years has been the organization
of concentrated extension campaigns in areas select-
ed for their above-average potential for increased
food production. These are the so-called "package
programs," which include the Intensive Agricultural
District Program in India and similar efforts in
Pakistan. The singling out of one or two commodity
problems enables a further concentration of effort
of all rural services, an example of this approach
being the action teams of field specialists establish-
ed under the National Rice and Corn Production
Program in the Philippines.

Instances of specific rice extension projects include
the swamp rice improvement project in Liberia, the
rice extension program of the Ganges-Kobadak scheme
in Pakistan with 16,000 hectares under double rice
crop, and the irrigated rice project of the extension
service in Costa Rica. All these rice extension projects
have aspects in common which were essential to
their success:

emphasis on rice, and attachment of a rice ex-
tension officer specialized and experienced in both
rice production and extension;

a mass training program for farmers in all aspects
of rice production through a system of village-
level trainers;

limiting the improved practices recommended to
those within the farmers' capacity and commensu-
rate with the rural services and finances available;

beginning with a pilot area with initial emphasis
on training;
sustained effort over at least four to six years.

The Liberia swamp rice project financed under
FAO'S Freedom from Hunger Campaign illustrates the
success of the above principles. During the first
phase, the project was limited to a few pilot areas,
but at the end of the second year it was expanded
to cover the whole country. The project includes
an applied research program, under which blast-resis-
tant improved varieties have been selected yielding
about 25 percent more than unselected seeds, and
work is carried out on fertilizer response, optimum
planting time and spacing.

Fish production in the paddy fields

An important source of supplementary income to
the rice farmer, and of essential protein-rich food for
his family, is offered by the large potential for fish
production in irrigated paddy fields. In countries



such as Cambodia, India, Indonesia, Japan and the
Republic of Viet-Nam a tradition of rice-field fish
culture exists, and in recent years it has been intro-
duced or intensified in other areas with very encour-
aging results, as in China (Taiwan), Madagascar
and Thailand.

Harvesting the wild fish which enter through
communicating watercourses is the simplest means
of fish production in rice fields. Yields will gener-
ally be low, however, and will include some species
which are not of much economic importance.

Rice-field fish culture falls into three main cate-
gories :

I. as a secondary crop after the rice harvest;
raising fish during the period of rice cultivation;

continuous culture, involving the transfer of fish to
specially prepared shelters during the rice harvest.

As fish culture is only subsidiary to rice cultiva-
tion, its nature is greatly influenced by the require-
ments of rice farming.

Not all types of rice fields are suitable. Without
adequate irrigation and drainage facilities, floods or
drought may result in the complete loss of the fish
crop. A greater depth of water than is usually
maintained in the fields may be required to grow
fish to the desired size, and so only strains of rice
that can tolerate deep water and the consequent
lower temperature can be cultivated along with fish.
Although it is possible to obtain fish of large size
through continuous culture, generally they can be
grown only to small size on account of the short
duration of the rice-growing period, or of the interval
between harvesting and the next planting of rice,
as the case may be. Consequently, rice-field fish
culture has become more popular in areas where
there is a good demand for small-size fish for con-
sumption.

The amount of the crop which becomes available
for consumption and its quality largely depend on
the efficiency of the preprocessing, milling and stor-
age operations. The choice of tools or machines
for preprocessing is greatly limited by local condi-
tions, and more immediate benefits could be gained
from improvements in the threshing and drying
phases. Policy recommendations for rice milling

PROCESSING AND STORAGE
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Although most of the cultivated fish can be rais-
ed in rice fields, the species most suited are those
that can thrive in shallow waters, withstand fairly
high turbidity, relatively high water temperature and
low oxygen content, and grow rapidly to attain
marketable size in a few months. The common
carp (Cyprinus carpio), tilapia (Tilapia mossambica)
and sepat siam (Trichogaster pectoralis) are the main
species in the Indo-Pacific region. The common
carp is raised in this manner in many other coun-
tries, including Madagascar and the United States.
The channel catfish (Ictalurus punctatus) and the
buffalo fish (Ictiobus spp.) have been tried with
success in the southern United States. The brack-
ish-water rice fields in Kerala, India, produce siz-
able quantities of shrimps (mainly Penaeus spp. and
Metapenaeus spp.), and in the deltaic area of the
Ganges gray mullets (Mugil spp.) are also raised in
such environments.

Yields vary considerably. Whereas the wild crop
may amount to only a few kilograms per hectare,
by intensive culture over 2,000 kilograms per hectare
per year can be obtained. The total quantity of
fish produced is not known, but a rough estimate
made over a decade ago of rice fields under fish
culture in the Indo-Pacific region was around 144,000
hectares, which is only a fraction of the wet rice
fields in the area. It is believed that a good pro-
portion of the irrigated rice fields which are not
now used for fish culture are suitable, and that fish
production from fields that are already utilized could
be considerably increased by the adoption of pond
fish cultural practices. A major impediment, how-
ever, is the increasing use of insecticides, many
of which are poisonous to fish. The use of select-
ed insecticides in doses that are not lethal to fish
would be necessary if rice-field fish culture is to
survive and develop.

have to reconcile engineering, nutritional, and eco-
nomic considerations. Several countries suffer from
excess milling capacity, although this is more often
a transitional problem caused by bottlenecks in
supply rather than dwindling demand. Equally se-
rious problems arise from the numerous small mills
or crude hand-pounding equipment used, which lead
to heavy milling losses. This limits the recovery of



rice by-products, especially rice bran which has
great potentialities as an animal feed and a source
of oil. Storage losses are even more severe. Both
protective and control measures are needed, though
the systematic application of preventive measures is
usually the more economical in the long run. In
general, the desired increase in rice supplies will de-
pend on a balanced expansion of such ancillary oper-
ations as processing, milling and storage facilities.

Preprocessing

The farm operations carried out prior to process-
ing or preprocessing operations involve four
main steps in the less industrialized countries with
a high population density: harvesting, field curing,
threshing and, when necessary, drying of the threshed
grain. Inefficient methods produce wastage of rice
grains by physical loss and the spoilage of the crop
that is collected, while spoilage in turn affects stor-
age and milling.

HARVESTING

The choice of optimum harvesting time is an im-
portant element. Where early harvesting is carried
out, wastage will be high because of the presence of
chalky and immature grains. Where the harvest is
late, the great number of sun-cracked grains results
in a high percentage of brokens and wastage in the
milled product.

Research on optimum harvesting time has been
conducted in a number of countries under different
climatic conditions, but unfortunately not on a
standardized basis. The series of trials conducted
under FAO Technical Assistance in 1962/63 and
1963/64 in the agricultural research institute of Gyo-
gen, near Rangoon, Burma, have shown that for
long grain paddy a loss of 2 percent in head rice"
is suffered for every day the harvest is postponed,
once the grain is ripe. For the medium and short
grain varieties the figures are around 0.8 percent,
still sufficiently high to deserve serious attention. It
was found that late harvesting, combined with a
low moisture content at harvest, are decisive factors
in low milling outturn.

By far the bulk of the world's rice is still harvested
by hand, mostly with a sickle or hand knives. Hand-

"Head rice or whole rice is defined as the rice grains of which
kernels are whole or nearly whole except for loss of a part of the
protuberance at the germ end of the kernel.
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harvesting has the advantage of being a selective
process in which weeds are left behind. Also there
is no problem with shattering, uneven ripening, and
machines becoming bogged in the field. Modern-
ization of harvesting operations would make it pos-
sible to speed up the process in order to meet opti-
mum harvest time, but there are many impediments.
Modem equipment demands large paddy fields and
effective water control, with reasonably dry, firm
land. Other major obstacles are crop lodging,
high capital investment, and the need for trained
operators and maintenance facilities. Hence, fully
mechanized harvesting is still confined to the in-
dustrialized countries.

Extensive trials have been carried out in Malaysia
to determine the feasibility and cost of using self-
propelled combines. Mechanical failures and de-
lays due to damp and rainy weather made operation
difficult. The overall cost was about the same for
a combine as for hand-harvesting. Trials with
combines in the Republic of Viet-Nam were not
successful because of the difficulty of adapting to
local conditions. Lodging and shattering resulted
in heavy losses. Combines were uneconomic because
of the few days of use each year.

The introduction of tractor-powered or self-pro-
pelled windrowers and binders has been hampered
by a number of factors. Plants must be grown in
rows, and water control is essential to ensure that
fields are drained at harvest time. An extensive
research program has been under way in Japan since
1947 to develop small, engine-powered harvesters,
but their introduction is very slow because of the
high capital investment compared to the limited
output.

Animal-drawn harvesting machines developed in
western countries are not suitable for harvesting rice,
even under good soil and crop conditions. Nor
have western hand tools proved any more success-
ful. Thus, the large scythe of western design has
been tried in many countries for rice harvesting, but
nowhere has it been completely accepted. This re-
sistance is due mainly to the high proportion of the
crop that is lodged, the soft nature of the straw,
and the tendency for the grain to shatter. Although
experiments have shown that the scythe is the most
efficient hand tool, the fact that it requires 11/2
times as much effort to operate as other tools accounts
for the refusal of farmers to accept the scythe in
most rice-growing countries. An interesting devel-

" Falling down due to the soft nature of the straw.



opment has been the hand-dropper harvester, of
which 50,000 to 70,000 are now in use in Japan.
The operator pushes this device along the row and
actuates a pair of knives by means of a lever.

In general, it appears that the lack of effective
water control will make it necessary to continue hand-
harvesting for many years.

FIELD CURING

After rice has been cut, it is left in swaths or bound
nto sheaves. It may be laid on the ground, hung

on racks, or stacked in a variety of ways to facilitate
drying. Local weather conditions and customs in-
fluence the choice of techniques, but it is hardly pos-
sible to find a correlation between the various meth-
ods and climatic conditions. The very poor mill-
ing yields often obtained dispel any idea of such
methods having been gradually perfected over the
centuries with a view to producing the highest pos-
sible quality of rice after milling. Little experimental
work has been done to compare their efficiency
and find possible improvements.

As far as possible, field curing should be replaced
by efficient methods of drying the threshed grain,
following wet threshing by mechanical means. Often,
however (for instance, in Malaysia and East Pakistan),
there is very little drying of paddy either before or
after threshing. There is little incentive for effi-

cient drying where much of the crop has to be hand-
ed over to middlemen to whom the producer is
indebted or to the landlord under a sharecropping
system, while even where there is a grading system
specifying a maximum moisture content this is not
always properly enforced.

THRESHING

Threshing rice involves separating the grain from
the panicles, but not removing the husk. Again, a
wide variety of methods are employed. An ancient
and still widely used method is to beat rice against
a solid object. A second type of manual threshing
still common is to beat bundles of rice with a device
generally referred to as a flail. The work is slow
and arduous, and a high percentage of the grain
may be cracked. In a number of countries rice is
spread on a threshing floor on mats and is rubbed
by walking over the heads. This method is slow
and inefficient, and is mostly used for small quan-
tities.
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The most common method is treading: the crop
is spread on a level floor and animals are driven
over it. The grain may not be damaged, but it is
contaminated by impurities such as stones, mud, etc.,
which will subsequently reduce milling outturns.

In recent years rice has occasionally been threshed
by using tractors with rubber tires instead of animals
for treading. A number of adjacent threshing floors
keep the tractor in constant operation. Rates of
work reported in Ceylon are: 640 kilograms per
hour with two, 960 with three, and 1,280 with four
threshing floors.

Modernization of threshing techniques requires
the introduction of mechanical threshers, but the
cost of capital investment does not permit fast prog-
ress. The drum type treadle thresher developed
in Japan, which is quite inexpensive, has been in-
troduced in various countries, but it has not been
widely accepted because it requires the adoption of
special techniques. The National Institute of Agri-
cultural Engineering in the United Kingdom has de-
veloped a lightweight drum thresher for rice, which
has been tested in Malaysia and is now produced
commercially.

Mechanical threshing would enable the farmer to
thresh his paddy immediately after harvest, when the
grains still have a moisture content of 20 percent or
even more. This would speed up the process and
reduce spoilage, but the paddy would require thor-
ough drying after it had been threshed.

DRYING AFTER THRESHING

Drying after threshing may supplement the prelim-
inary curing or be complete in itself. The purpose
is to produce a rice with good keeping qualities
without any appreciable loss in substance, any de-
terioration in nutrients and food value, or change
in taste. Other things being equal, drying makes
for maximum milling outturn and maximum yield
of whole rice (brokens reduce the commercial val-
ue of the milled product).

The most common practice is sun-drying on a
drying floor, usually made of beaten earth and some-
times covered with lime mortar a long process.
In some instances the operation has been slightly
modernized by the introduction of cement floors,
but these are likely to crack, and the rough surfaçe
causes a certain amount of breakage during han-
dling. On either cement or brick floors the temper-
ature rises to over 60-70°C, and the kernels therefore



tend to split. It is difficult to find a suitable coat-
ing for drying floors."

Decisive differences are shown in artificial drying.
Trials have demonstrated that it improves the mill-
ing quality to the point where the operating costs are
largely covered by the higher milling yields. These
benefits are known in all rice-producing countries,
but the introduction of artificial driers has been
only spasmodic so far.

Processing

Processing rice differs fundamentally from that of
the other important cereals. When milling wheat,
the grains must be ground very fine to obtain flour,
while in the processing and milling of rice the aim
is to keep the grain as nearly whole as possible. This
causes numerous problems, but by and large rice
can be milled with simpler and cheaper means than
other grains, thereby considerably affecting the eco-
nomics of processing. On the other hand, rice mill-
ing is not such a standardized process as wheat
milling, so that several methods of processing and
a whole range of milling equipment are in use.

In vast areas of Africa, the Near East and the Far
East, rice processing is still frequently carried out
by hand-pounding or by crude mechanical processing
using very simple equipment." The most commonly
used device is the mortar and pestle made of wood
and worked by hand, foot or water power. In all
these cases, the end product still contains some of
the outer covers of the grain and thus a higher por-
tion of the nutrients. Losses in primitive milling,
however, are high, primarily because of the repeated
winnowing necessary.

The outstanding nutritional problem is to reconcile
the consumer's desire for highly polished milled rice
with the serious losses of vitamin which this involves.
The marketing of undermilled rice with a higher
vitamin content has, apart from consumer resistance,
the additional problem of a shorter storage life.
Also, relationships between the degree of milling
and vitamin content are difficult to establish; a
comparatively simple test developed in India has
not yet been put into practice in the mills.

"Germ rice" of high nutritive value, in which

" Experiments were carried out in several countries (Cambodia,
Madagascar, Surinam, Republic of Viet-Nam, etc.) in order to
compare the effect of different kinds of drying floors, and to com-
pare different drying techniques, including drying in the sun and
in the shade.

" For a description of the implements used, see FAO. Equipment
for the processing of rice. Agricultural Development Paper No. 27,
Rome, 1953.
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most of the germ is kept in the milled rice, has been
produced in small quantities in China (Taiwan) for
a number of years, through the introduction of a
special type of abrasion milling. However, since
germ rice has a short storage life, and is not as ac-
ceptable to consumers as milled rice, its production
has not made much headway.

MODERNIZATION OF MILLING INDUSTRIES

The number of rice mills in operation run into
many thousands. There are, for example, no less
than 44,000 in India, 40,000 in Japan, and 20,000
in the Republic of Korea, though many of these are
very small units (Table IV-10). In general, the mill-
ing outturn of whole rice grain is highest in large
rice mills (about 65 percent in terms of weight).
With a modern cone mill the average yield is as
high as 68 to 70 percent (see Annex table 16). Most
of the mills at present in use are old and their effi-
ciency is diminishing, though some countries are
importing modern machinery to replace obsolete
mills. Modernization is slowed down by short-
age of foreign exchange and the millers' interest in
getting the most out of the existing old mills.

This has led to direct government intervention.
The Government of the United Arab Republic,
which nationalized the industry when it took over
the rice export trade in 1961, has since set up 12
new mills and plans another 10 to replace obsolete
mills. In India, 6 new medium-sized mills have
recently been installed with funds provided by the
Ford Foundation and another mill with funds from
a bilateral source, to determine the most suitable
type for the local conditions and varieties of rice,
and to provide the basis for large-scale development
under public control during the fourth five-year
plan. Twelve large mills of 100 tons capacity per
day have been imported by ti-te Burmese authortities,
in order to increase extraction efficiency and replace
old inefficient mills. Malaysia has installed a large
modern mill to establish extraction standards for
the rice-milling industry. The Japanese Government
also has a modernization program to replace ti-te

multitude of small-scale rice polishers, but generally
only modest progress has been made elsewhere.

Large-scale mills are mainly useful for that
part of the crop sold off the farm to government
agencies or to large traders or exporters. But most
of ti-te substantial part of the crop that is used for
home consumption by farmers is handled by small
mills, which are more suitable because of their prox-



TABLE IV-10. - RICE MILLS: NUMBER, AGE, CAPACITY AND UTILIZATION IN SELECTED COUNTRIES IN 1964

SOURCE: FAO. Rice report 1965, Rome, 1965 (based on replies to questionnaire).
*Estimate.
3 0.35-0.7 for mills set up 15 years or less ago; 1 ton for those set up 15 years or more ago. 3 Registered mills only. *Rationrice only. 1954 estimate. 5Converted from paddy at 66 percent. '1956/57. ' Excludes one large mill owned by the Wageningen

Rice Scheme. °Reporting mills only. One mill only.

imity to the farm and because rice is milled for
home consumption in small quantities and at fre-
quent intervals. The yield from small mills is low,
however, and the outturn of broken rice is sometimes
as high as 30 percent. One reason is the outmod-
ed equipment in use, but another important factor
is that as the miller retains bran and small brokens
as partial payment he is likely to overmill. Rubber-
roll hullers are being introduced in many countries
but they are often not very effective because such
machines were designed to mill only Japonica-type
(round grain) rice, and modifications had to be made
by introducing softer rubber rollers to reduce the
percentage of brokens.

In rice-producing countries, grading standards,
even if established, have seldom been enforced at
the local level. As a result, millers are often able
to sell rice containing a high percentage of brokens
without suffering undue financial loss, although the

170

problem is taken more seriously when there is an
export market to be considered. Mechanized par-
boiling plants are being installed in the new rice
mills in India, and it is expected that the yield of
head (whole) rice will be at least 2 percent higher,
which will help to compensate the extra cost of
parboiling.

The working party on the agricultural engineering
aspects of rice, organized by the International Rice
Commission in Kuala Lumpur in 1962, recognized
the serious losses in small mills and recommended
that a systematic program of applied research be
undertaken for the development of efficient small
processing units. At the same time, complementary
research into the industrial structure and special eco-
nomic problems of rice milling in developing countries
is being carried out under the auspices of the FAO
Consultative Subcommittee on the Economic Aspects
of Rice.

Age of mills Capacity Utilization

Total Average Total annual Amount Rice crops
number Under Over capacity capacity Months per milled in 1962/63

5 years 15 years per mill (1,000 year in in 1963 milled
old old (cons/hour tons/year operation (1,000 equivalent

m i Iled) milled) tons milled) (1,003 tons)

Burma *2 000
.

... 0.9 8 840 6 ... 5 040
Cambodia 1 440 34.1 ... 1 400 1 180
Ceylon 1 100 135 22 "0.35-1 935 7 4.62 700
China (Taiwan)
Hong Kong

327
18

.... ...
16

3.0
3 2.48 4

...
78

1 800
13

India 44 057 ... ... ... 28 485
...

8 605 32 160
Japan '39 128

.

0.2 18 510 5 '5 968 11 710
Korea 18 397 6 65.4 3 0.12 ... ... ... 2 220
Malaysia 4450 ... ... ... 3.80 8 576
Pakistan, West 1 583 ... ... 6 2.1. 9 995
Philippines 8 100 ... ... 2 580
Thailand 14 099

. .. .
0.8 42 2.9. 7 5 0.2. 9 6 050

Viet-Narn, Rep. of 2 018 654 64 0.3 1 871 6 971 3 380

Iraq 91 ... ... ... ... ... 15
Colombia 346 ... *310 0.7 568 10 333 380
Cuba' 317 ... . ... 152
Guyana 207 ... ... ... . ... 145
Mexico 12 ... ... ... ... ... 3
Surinam '236 42 93 0.4 1.98 ... 38 47

Gambia 3 ... ... ... ... ... '20
Madagascar 259 ... ... . ... 12.8 870
Morocco 7 3 3.4 31 10 19 10
Nigeria *400 ... ... ... ... '81

Eastern Reg 230 10. 0 1.30 ... 69 10 ...
Tanzania "35 13 13 ... ... ... 30

Canada 2 2 os '10 .12 '8
United States 55 4 48 7.7 3 115 11 2 223 2 100

Belgium 2 ... ... 135 ... ...
France 20 ... ... 450 ... 88
Germany, Fed. Rep. of 14 8 1.6 480 12 11. 8
Italy 470 ... ... ... 3 400 ... 384 443
Netherlands 4 -- 4 ... ... ... ...
United Kingdom 5 s 3 72 12 52

Australia 5 4.8 96 10 80 80



The most common problem found in the rice-mill-
ing industries is underutilization of existing capacity
side by side with a need to renovate equipment. It
is for these reasons that many rice-growing countries
follow a twin policy of limiting the spread of new
mills while simultaneously encouraging the exist-
ing mills to replace obsolete equipment. A careful
balance in policy will be necessary, as the rising
trend in production of paddy will, in the long run,
demand an expanding rice-milling industry in most
producing areas.

In general, experience shows that where rice is

produced only or primarily for domestic consump-
tion, processing plants should be located in the grow-
ing centers. The major reason is the saving in
transport costs due to the bulkiness of paddy com-
pared with that of rice. The utilization of milling
by-products is also facilitated, since rice production
and livestock holding frequently go hand in hand.
Rice bran and brokens thus find a market in the
immediate neighborhood of the mills, and so does
a certain amount of rice straw.

Manufacture of rice foods and
utilization of by-products

A number of processed foods are manufactured
directly from rice. In the Far East, they are gener-
ally produced in the household or on a cottage-
industry scale, and include both foods made from
rice alone, and others in which rice is one of the
major ingredients. Preparations in the first category
include parched rice, beaten rice and parched paddy.
These products are commonly used in southeast
Asia for breakfast, snacks and in convalescent diets,
and are particularly useful when the cooking of rice
is not possible for lack of fuel or time.

Beaten rice has a long storage life and is therefore
more important from the marketing viewpoint than
the other products. The high-heat treatment used
in preparing parched rice and parched paddy results
in a considerable loss of vitamins, particularly thia-
mine On the other hand, beaten rice has a high
vitamin content as the heat treatment is mild. The
yields of these products from paddy or rice vary
widely because processing is carried out mostly in
the home. For this reason, adequate control of
heating during processing can seldom be maintained.
Breakfast foods made from roasted rice are common
in the United Kingdom and the United States. These
are similar to parched rice, but have not as yet been
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produced on a commercial scale in most rice-pro-
ducing countries.

In the second category of products, in which rice
is one of the ingredients, the most common is a
noodle in which rice is the main ingredient supple-
mented with wheat and legume fiours. The nutri-
tional quality of these noodles is superior to that of
milled rice, and sometimes they are also fortified
with vitamins and calcium. Generally, efficiency in
the use of rice and the quality of these foods could
be improved by their manufacture on an industrial
scale. In addition, by the use of satisfactory packag-
ing techniques, they would have a longer shelf-life.

Sake, made from very highly milled rice of good
quality, is the national alcoholic drink of Japan, and
rice wine is also common in China (Mainland). Under
Japan's existing rice control system, special consid-
eration is given to the allotment to sake producers
of the most suitable rice, and rice for this purpose
commands a higher price. More than 400,000 tons
of husked rice, or about 3 percent of total production,
is used annually for this purpose (Table IV-11).

Rice protein has the highest nutritive value of
cereal grains, and high-protein fractions containing
about 15 percent protein can be produced by control-
led rnilling methods. They are very suitable for
feeding infants and young children, and surveys of
rice mills are currently being carried out in the Phil-
ippines and Thailand to determine the possibilities
of manufacturing this product on a large scale.

Broken rice, which represents 8 to 10 percent of
the outturn in large mills and much more in small
units, has a lower commercial value, though nutrition-
ally it is as good as the whole rice. Small brokens

TABLE JAPAN: UTILIZATION OF RICE FOR
INDUSTRIAL USES

November-October. SoYbean paste, or a fer nented mixture
of rice, soybean and salt, is peculiar to Japan, where it is an im-
Portant daily food item. 3 Partly estimated.

I 000 tons, husked rice Percent

1937/38 614 37 93 30 774 7.6

1947/48 49 38 2 89 1

1957/58 243 86 177 506 4

1958/59 266 86 124 476 4

1959/60 301 84 138 523 4

1960/61 369 82 146 597 5

1961/62 433 87 176 696 5

1962/63 432 '89 2143 '674 5

Year Sake

Other
alcoholic
bever-
ages

Soybean
sauce and

paste 2

Other
processed

foods
Total

Percent-
age of

total rice

pd ucrtt n



are used for animal feed, for brewing and wine
making, and in some countries for the preparation
of the household dishes described above. Beer is
an important outlet for rice brokens. In the United
States over 10 percent of the rice crop was used in
beer manufacture in 1959, mainly in the form of
small brokens (screenings); the percentage of rice
used varies according to the price relationship be-
tween this rice and maize grits. The small brokens
can also be used in the production of alcohol and
other distilled liquors.

Rice flour is used chiefly for cake making and cook-
ing purposes. Rice "polishings" (the white bran
of rice) are a good source of protein and vitamins,
and are consumed on a limited scale in the form
of porridge in Indonesia.

Rice bran, accounting for 5 to 8 percent of the
paddy weight, is the most important commercial
by-product of the rice-milling industry." Though
long neglected, it has considerable nutritive value,
being rich in fat, protein and vitamin, and recogni-
tion is growing of its use as a feedstuff for livestock
and poultry as well as a good source of edible oil.
Tt is also sometimes used for fertilizer.

The production of rice bran is only a small fraction
of its potential level because of serious milling,
marketing and storage difficulties. The main im-
pediment lies in the type of small mill, often manually
operated, which is common to many rice-producing
areas, and which results in a mixture of bran and
husks. Although this is used for animal feed, its
marketability is clearly less than that of a uniform
product. Because of its relatively high oil content,"
rice bran is used for oil extraction, though in a limit-
ed number of countries. The main problem is that
rice bran quickly becomes rancid because of the high
moisture content, so that suitable drying methods
must be established before high-quality bran oil can
be produced. Japan produces each year over I

million tons of rice bran, of which about 400,000
tons were used to produce 32,000 tons of refined
edible oil in 1963; defatted oil cake (about three
quarters of the rice bran used) is used mainly for
feed.

Rice husks, weighing about 10 percent of the
paddy, have very little commercial value. They

" With milled rice accounting for 65 to 70 percent of the weight.
the remaining 20 to 30 percent consists of rice husks and chaff.
See FAo. Rice bran: utilization and trade. Monthly Bulletin of
Agricultural Economics and Statistics, Vol. 13, No. I, January 1964.

" Oil content varies from 17 lo 20 percent in Japan and 15 to
18 percent in Italy, lo li percent in Ceylon and only 7 percent in
Malaysia. The proportion of refined edible oil obtained from
crude bran oil (60 to 65 percent in Japan) is far less than from
oils such as rapeseed or soybean (95 to 96 percent).
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are used for various purposes in rice-producing
areas, though to a lesser extent than rice bran,
as packing materials, litter for poultry houses, inert
carriers in fertilizer mixtures, and as an abrasive
material for polishing rice, particularly parboiled
rice. On a limited (largely experimental) scale, they
have been used for making thermal insulating build-
ing material as an aggregate for concrete blocks,
wallboard, or for refrigerators. However, probably
the bulk of husks from rice mills is disposed of as
waste. Research is being undertaken into new
uses of rice husks as a material for grease- and oil-
absorbing compounds, filters for air conditioners,
charcoal, furfural, fillers for plastics, glucose, etc.,
but utilization on a commercial scale has not yet
developed.

Although the commercial utilization of rice straw,
another by-product, seems to be very small in most
rice-proclucing countries, it can be of some economic
value if used for making mats, ropes, bags and bales,
or as fertilizer or animal feed. Experiments show
that rice straw contains 2 to 21/2 times the leaf fibers
contained in other cereal straws, an indication of
its greater suitability for paper making.

Reduction of losses in stored rice

Losses of stored rice vary in amount and charac-
ter under different storage conditions and practices.
The problem may differ in the storage of paddy and
of milled rice (paddy can be stored much longer,
more cheaply and more easily than milled rice) of
different varieties, and of parboiled rice, particu-
larly in regard to their susceptibility to insect
infestation. Problems vary also in bulk storage
and bag storage, in prolonged storage and short-
term storage, in combine-harvested rice as against
hand-harvested crops. Different climates invariably
create contrasts in the nature and complexity of
storage problems. Furthermore, the types of struc-
tures and facilities used for rice storage, their design,
construction, state of repair and sanitation, manage-
ment, location and accessibility also have a bear-
ing on storage losses.

Another important factor is the condition or rice
as it goes into storage. Dry rice keeps better than
rice with a high moisture content, and clean rice,
free from infestation, keeps better than rice that goes
into storage with high amounts of undesirable ad-
mixtures and impurities, or already invaded by stor-
age fungi, or infested with insects and mites. Rice



damaged mechanically during harvesting, drying or
transport is bound to sustain greater losses during
storage than sound rice. The degree of milling
also causes differences in susceptibility to infestation.

Losses in stored rice may be in weight, in quality,
and in nutritive value. Although there are many
contributing factors, the principal and direct causes
of losses are storage micro-organisms, insects,
mites, and rodents, and any means used for the
reduction of storage losses are therefore directly or
indirectly aimed at controlling them.

Micro-organisms, especially storage fungi, cause
loss in quality, depreciation of grade through the
development of odors and kernel discoloration, loss
in nutritive value through decomposition and fermen-
tation and, in some cases, the production of toxins.
In an advanced stage of damage, the rice is unfit
for human or animal consumption. In addition,
molds reduce the usefulness of rice for various in-
dustrial purposes.

The losses caused by insects and mites are losses
in weight through feeding, losses in quality through
contamination with excrement and dead bodies,
kernel discoloration caused especially by mites, and
increase in moisture content through the absorption
of metabolic water produced in respiration and
through moisture migration caused by heating, with
subsequent damage and spoilage by fungi. It is

generally believed that half of the storage losses are
usually caused by insects.

The losses in stored rice caused by rodents con-
sist of losses in weight, losses in quality, and other
losses from gnawing on bags, structures, lead pipes,
electric wires, etc. If rat populations equal human
populations, as has sometimes been suggested, and
if one rat consumes about 9 kilograms of grains
per year, the annual loss in quantity alone in a
country with a human population of 50 million would
be 450,000 tons.

The reduction of losses in stored rice, as in all
stored grains, involves the use of protective measures
before trouble starts, and control measures after a
problem has developed. The measures used for
protecting stored rice from storage fungi and other
micro-organisms consist of creating conditions under
which micro-organisms do not develop. Since storage
microflora grow more slowly in dry rice than in rice
with a high moisture content, drying the crop has
been one of the basic practices used since time im-
memorial.

Low temperatures, like drying, can be utilized for
the prevention of fungus development in stored rice.
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In countries with low winter temperatures, the air
cooling of the rice crop is economical and effective,
and in recent years cooling by forced ventilation
has become a routine practice in some countries."

For the prevention of infestation by insects and
mites, the practices in common use are sanitation,
application of the so-called grain protectants, and
occasionally refrigeration. Sanitation includes the
systematic inspection of premises, facilities, and
equipment, the elimination of shelters where pests
remain undisturbed, the elimination of grain resi-
dues and sweepings in which storage insects can
breed, the use of noninfested containers and equip-
ment, and the periodic application of residual in-
secticides to the walls and the surfaces inside and
outside empty storage structures.

Grain protectants are substances mixed with grains
to prevent insect infestation. Ten of the most com-
monly used chemicals for the protection of grain
in storage have been studied by a joint meeting of
the FAO Committee on Pesticides in Agriculture and
the WHO Expert Committee on Pesticide Residues,
with a view to recommending acceptable daily in-
takes of these compounds. Tolerances for these
chemicals on grain moving in international com-
merce together with appropriate methods of analy-
sis are also under study.

Refrigeration has received some attention in re-
cent years as a method of preventing losses in stored
rice. It is especially useful in storing rice with a
moisture content up to 17 or 18 percent without
the need for drying. As indicated above, storage
at temperatures below 15°C retards the development
of fungi and other storage micro-organisms, and at
the same time insect activities are greatly reduced
or completely arrested. In climates with cold win-
ters, natural air forced through grains for cooling
is highly effective and costs little. Under some
conditions, the cold storage of rice by artificial
refrigeration is practical, as with the Japanese sys-
tem of storing rice in refrigerated warehouses.

In general, the reduction of losses in stored rice
through a systematic and thorough application of
preventive measures is more economical in the long
run than the application of control measures. Should
rice become infested with insects and mites, the
usual method for eliminating the infestation is fu-
migation with a toxic gas. The toxicity of fumigants
to different species of storage pests and to the dif-

" The basic principle involves passing outside air through the
grain mass when the temperature of the ambient air is lower than
that of the grain and the relative humidity of the air is at, or below,
the equilibrium moisture content of the grain.



ferent stages in their life cycle varies considerably.
The effectiveness of fumigation also varies with the
temperature of the grain, the length of exposure,
and the concentration of the fumigant.

The prevention of losses caused by rodents re-
quires both sanitation and control measures. San-
itation generally consists of the rodent-proofing of
structures, and the elimination of rodents and of
food accessible to them. The principal measure in
a rodent control campaign is the use of rodenticides,
which is often supplemented profitably by gassing
and trapping. Rodenticides include not only acute
poisons, but also chronic poisons which act as anti-
coagulants and must be ingested for several days
in succession.

STORAGE FACILITIES

The existence of unused large-scale modern stor-
age facilities in developing countries underlines the
need for thorough preinvestment studies before ad-
ditional facilities are constructed. Such feasibility
studies should determine the size and distribution
of existing storage facilities, both public and private,
as well as future storage requirements. Silos with
modern equipment might be less economic than

The application of technological innovations to
rice farming in developing countries, as to agriculture
as a whole, is closely related to the entire process
of economic and social development. Progress in
the nonagricultural sector tends to determine the
size of the market for farm produce and the avail-
ability of farm tools and requisites. Not only pub-
lic investment in irrigation projects, but also appro-
priate price, credit and marketing policies, and mea-
sures to improve land tenure conditions and other
aspects of the institutional framework may be deci-
sive in providing the rice farmer with the incentive
he needs to adopt new techniques. For the simple
truth is that the individual farmer will not change
his traditional cultural methods, nor attempt to raise
productivity, unless it pays him to do so. Measures
of efficiency, such as yield per hectare, which ignore
the cost of associated inputs, give only a partial pic-
ture and may lead to faulty policy decisions.

ECONOMIC AND INSTITUTIONAL FACTORS
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more primitive installations if turnover is very slow;
economies of scale in storage facilities become mean-
ingless if capacities are permanently underutilized.
Although it would normally be expected that new
facilities are established in the consuming region,
this may not necessarily be so. A clear assessment
of available transport facilities is of the greatest im-
portance in determining location. Detailed cost
accountings for various possible transport methods
and storage locations are needed to obtain compar-
able cost data. The size of individual storage fa-
cilities will depend upon expected annual turnover,
number of harvests and, again, availability of trans-
port.

The type of storage facility needed should also
be determined with the help of a cost-benefit study.
The most modern equipment is not always the most
economic; under semiarid conditions, rice might be
stored in more primitive bins or even under tar-
paulin, provided it remains protected against in-
sects and rodents. In deciding whether rice should
be stored in bulk or in bags, the advantages of bulk
storage (lower labor costs, less spillage, easier fu-
migation and savings on bags) have to be weighed
against the greater overhead costs in extra transport
and storage equipment; bulk storage presupposes
large quantities of rice passing through the silos.

Costs, returns and productivity

The selection of alternative farm practices, or of
the use of particular inputs, must therefore be based
on both technical and economic criteria. Certain
methods of cultivation which are profitable to a
farmer working in an environment of high paddy
prices, high land values, high wages, and low prices
for fertilizer and capital equipment, as in Japan, are
less likely to be profitable in areas of southeast Asia
where these basic economic relationships are reversed.

The relationship between costs and productivity
is illustrated in Table IV-12. This contains esti-
mates of the total expenses and returns per hectare
of rice in Japan, the United States, the Philippines,
Brazil, Venezuela and the United Arab Republic,
compiled from surveys carried out in these countries.
Total costs comprise not only fixed costs such as
land rent and interest on capital, equipment, etc.,



TABLE 1V-12. - RICE: ESTIMATED COSTS AND GROSS RETURNS PER IH-CTARE IN SELECTED PRODUCING COUNTRIES

labor

as well as variable operating costs such as labor,
fertilizer and irrigation water, but also include the
returns to the farm operator for management. The
returns to management (or "profits") are often not
included in orthodox cost of production figures, but
they vary widely and need to be assessed if a complete
and comparable picture of the farm cost structure
is to be obtained. In Table IV-I2, therefore, they
have been estimated from the difference between the
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S per hectare

Other
operating
expenses

No-re. Data have been compiled from:
JAPAN. Ministry of Agriculture and Forestry. Abstract of studies on agriculture, forestry and fisheries 7964. UNITED STATEs. United

States Department of Agriculture. Enterprise costs and returns on rice farms in the northeast Arkansas rice arca by Warren R. Gra.nt
and Troy Mullins. U.S.D.A. Report Series 125. December 1963. PHILIPPINES. Department of Agricultuie and Natural Resources, Agri-
cultural Economics Division, Cost of Production of rice, 1960, Agricultural Series No. 2. BRAZIL. Divisào de Economía Rural, Agri-
cultura em Siio Paulo Boletín No. 10, October 1962. VENEZUELA. Ministerio de Agricultura y Cría. Aspectos económicos del cultivo del
arroz en Venezuela, 1963. UNITED ARAB REPUBLIC. Ministry of Agriculture. Department of Economics and Statistics. Bulletin on rice,
by Pritpal Singh, Commodities Analysis Project, 1960.

s Includes cost of seed. herbicides. insecticides, sacks, transport and other miscellaneous expenses. - 'Net return to farmer for manage-
ment, rent, and interest on capital. Except in the United States. this was calculated froto the difference between total costs per ton
(excluding profit) and the gross return received by farmers (usually harvest pric,e in area surveyed). - Based on 10 working hours a
day for the United States and Japan, and converted from a 10-hour day basis for the Philippines. Length of working day for Brazil
and Venezuela not specified but a possible margin of difference would not invalidate the comparison. - Included under other operating
expenses. - Includes seed. fertilizers, containers, food furnished to laborers. insecticides and irrigation fees. - °National Rice and Corn
Corporation (NARtc) minimum price to producers (11.17 pesos per cavan of 44 kg). - 'Includes seed, fertilizers. containers, food furnished
to laborers and insecticides.
ExcitANGE RATES. 1 U.S.5 360 yen (Japan); 3.45 pesos (Philippines); 323.5 cruzeiros (Brazil); 4.55 ,bolivars (Venezuela); LE 0.3508

(United Arab Republic).

other specified expenses and the gross return at cur-
rent prices.

Because the data are not fully comparable, and in
some cases are based on only partial surveys, inter-
national comparisons of costs of production are dif-
ficult and may be misleading." Nevertheless, they
do indicate the wide variation in costs which is knowrt

" For a discussion of surveys on cost of production of rice,
see FAO rice report 7963. Rome, 1963.

JAPAN (1963)

National average

Percent of total

UNITED STATES (1961/62)

Arkansas

Percent of total

PHILIPPINES (1960/61)

Lowland, irrigated
Percent of total

Upland

Percent of total

BRAZIL (1961/62)

Silo Paulo, irrigated
Percent of total

58o Paulo, nonirrigatod
Percent of total

VENEZUELA (1962)

Guárico, irrigated
Percent of total

Portuguesa, nonirrigated
Percent of total
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81.35
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29.43
(8.4)

35.51

(12.6)

49.45

(11.9)

36.92

(14.1)

17.84

(1.6)

21.50

(4.7)

6.18
(1.8)

17.58

(4.2)

'1 3.15

(11.8)

96.79

(8.7)

35.14

(7.7)

30.11

(8.7)

25.65

(9.1)

19.78

(4.8)

19.78

(7.6)

19.64

(7.9)

'5.38
..... (8.9)

25.52
(2.3)

64.91

(14.2)

50.00

(14.4)

36.40

(12.9)

97.36

(23.4)

74.73

(28.6)

19.59

(7.9)

526.32

(47.2)

260.08

(57.1)

46.29

(41.7)

11.94

(19.8)

219.63

(63.2)

169.86

(60.2)

168.13

(40.5)

87.90

(33.6)

126.76

(50.8)

1 114.27

(100.0)

455.92

(100.0)

111.18
(100.0)

60.39

(100.0)

347.36

(100.0)

282.26
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to exist. The estimates in Table IV-12 of national
average costs per hectare of rice vary from over
$1,000 in Japan to considerably less than $100 in
the Philippines (upland rice). This wide spread
reflects not so much differences in efficiency, of
course, as the amount of inputs invested in rice.
The productivity of japanese rice lands is no less
than eight times greater than Philippine upland
culture, but this has been achieved at a cost which
many poorer countries could not afford. The ex-
pense of producing a ton of paddy in Japan is so
high ($187 in 1963) that retail prices for rice have
to be subsidized, and even so consumers still pay
one of the highest prices in the world for their rice.
The most striking contrast is between the United
Arab Republic and the United States: about the
same yields per hectare are obtained, yet the cost
of production per ton in the United Arab Republic
($50) 53 is only half that of the United States ($110),
which itself is a relatively low-cost producer among
the countries listed.

The choice of methods of cultivation, therefore,
requires information not only on the potential con-
tribution of a particular input, but also on the cost
or effort required to achieve the output growth.
This implies some measure of the efficiency of the
action recommended that is, of its cost/benefit
ratio. Before research results are recommended to
farmers there should be a careful evaluation of the
value of the additional output and the additional
costs associated with the introduction of new or
improved inputs, such as a new rice variety or a new
insecticide, or with the introduction of changed
cultural practices or management systems. This,
as has already been mentioned, is now the accepted
procedure in research on fertilizer use.

Price and marketing policies

The success of government programs to increase
food production, improve the position of the culti-
vator and maintain adequate supplies of basic foods
such as rice at reasonable prices to consumers depends
to a large extent on efficient marketing systems. In
large parts of the world where rice growing is domi-
nant per caput incomes are characteristically low,
and the level of production is strongly affected by
climatic and other natural factors which in turn
affect the volume of supplies reaching the market

" The cost data refer to 1953-57 but even if the costs in the
United Arab Republic have risen in line with the 20 percent
increase in farm prices since then, the comparison remains valid.
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and, in consequence, market prices and farm incomes.
Adverse effects of variations in production in the
more developed countries are largely cushioned by
efficient marketing systems, but in developing coun-
tries fluctuations in output have an immediate effect
on producers' incomes.

Rice producers fall into three main groups: (a) sub-
sistence farmers who occasionally produce a surplus
for the market; (b) small producers who plan the
production of surpluses for the market; and (c) com-
mercial producers who grow on a large scale and
whose entire output is destined for the market. The
bulk of the world's rice output is grown by the first
two groups, and rice production on a large scale is
confined to the more developed countries, though
there are exceptional instances of commercial rice
farms in the developing countries. Unlike wheat,
which for the most part passes into commercial
channels for processing before it can be consumed,
rice is processed in a fairly simple manner; in many
countries, as already noted, the producer performs
this task himself or takes it to the local mili to be
processed for his own consumption. Most of the
rice that is produced thus never enters commercial
channels. It is estimated that only a quarter to a
third of total paddy output reaches the market in
India, Indonesia, the Republic of Korea, Pakistan
and the Philippines, somewhat less than half in
Burma, China (Taiwan) and Thailand, and rather
more than half in Ceylon and Japan."

The fact that rice is so largely a subsistence crop
gives rise to special problems in improving market-
ing. The assembly of the crop in small lots from
many producers, its transport, processing, storage
and eventual sale to consumers involve numerous
changes in ownership which have an effect on prices.
There is considerable diversity from area to area
in marketing practices that have come into use over
the years. The lack of detailed information at the
village level, particularly on the response of farmers
to changes in prices or other factors affecting the
marketing of their produce, has hampered govern-
ments in the determination of marketing and price
policies.

GOVERNMENT INTERVENTION

In the developed countries, regulations are in force
concerning grading and standardization, processing,
fair trade practices and reserve stocks of agricultural
products to assure an efficient flow from farm to

" FAO. Report of the Technical Meeting on Marketing in the
Asia and Far East Region. Rome, 1959, p. 12-13.



market. In the developing countries statutory regu-
lations have long been in force for marketing many
crops produced for the export market, and also for
some cash crops for domestic consumption. For
staple foods such as rice, governments in developing
countries have given increasing attention in recent
years to those aspects of marketing which directly
affect the producer and his incentive to increase pro-
duction for the market, although in many cases
price policies have continued to aim principally at
maintaining a low level of consumer prices.

As a first attempt to secure regularity of supply
and to promote domestic production, most govern-
ments introduced and maintained importexport
control measures. A first approach to the control of
price fluctuations and the provision of price incen-
tives to stimulate production as a means to achieve
self-sufficiency in rice production or to increase
exports normally involves administrative price fixation
and market regulations. However, attempts to iron
out seasonal and even year-to-year price fluctuations
as well as irregular market practices simply by trying
to enforce fixed price levels through administrative
control measures have often shown little su.ccess. In
a number of countries such as the Central African
Republic, Chad and the Democratic Republic of the
Congo, the Market price for rice is up to 100-200
percent higher than the official price, and even more
during the period of shortage between harvests.
The results of 'administrative price control measures
have been disappointing even in countries depend-
ing to a large extent on imports to supply the do-
mestic market, and where, as in Jamaica, Madagascar
and Senegal, they have been complemented by a
stabilization fund transferring profits from low-
cost imports to domestic producers, or heavy im-
port ditties are charged to protect local production,
as in Gabon.

Such difficulties induced many governments to
intervene more directly in the marketing of paddy
and rice. Many countries now attempt to adjust
supply to demand through bufferstock sche.mes, either
operated by a government department or by public
or semipublic agencies such as marketing boards and
corporations w.ith state participation. Examples are
the occasional government purchases of paddy and
rice at guaranteed minimum prices for voluntary
delivery in Malaysia, the Philippines, Thailand, and
Turkey. Regular procurement programs at fixed
prices for basic foodstuffs, including rice, are in oper-
ation in Ceylort, China (Taiwan), Indonesia, Japan,
and Pakistan.
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Marketing boards intervening in the purchase,
storage and sale of rice and other staples in compe-
tition with existing trade channels are mainly found
in Colombia and a number of Central American
countries, including Costa Rica, Guatemala and Hon-
duras. They are also in operation in some Near
East countries and have recently been introduced in
some parts of Africa such as Ghana, Senegal, and
Upper Volta. These marketing boards have been
given monopoly powers in certain countries where
rice constitutes a main foodstuff or export com-
modity as, for instance, in Guyana and Burma.
In Madagascar, until recently, the aim was to control
undue price speculation and .provide price incentives
to farmers by means of official price fixation, a sta-
bilization fund and strict control of imports and
exports; as a result of difficulties in achieving these
objectives, a monopoly marketing scheme was in-
troduced in 1965 in a .pilot area, which it is intended
will eventually cover the whole of the marketed rice
supply.

The establishment of such monopol.y trading agen-
cies involves heavy financial and personnel require-
ments often beyond the means of the governments
of developing countries. In addition, the enforce-
m.ent of a single channel marketing scheme for
staple food crops such as rice, where the produc-
ers cannot be identified easily and transactions kept
under control, is a most hazardous undertaking.
For these reasons, preference is often given to com-
petitive and even selective intervention through
statutory agencies in the purchase, stockholding and
sale of paddy and rice. Where monopoly schemes
are in force, only that part of the marketed supply
which is channeled through registered rice mills
or import or export points can really be kept under
control.

Co-operatives play an important part in the market-
ing of rice in several countries in the Far East and
the Near East, for example, in Burma, India, the
Philippines and the United Arab Republic. Ex-
perience has proved, however, that without further
government support they do not have a far-reaching
itnpact on supply, price levels and market practices.
In India, for instance, a food corporation was recently
established in order to increase the Government's
impact on the domestic supply and demand position
through direct trade intervention. Moreover, in
open, fluctuating and largely unregulated markets
in developing countries, the co-operative movement
finds it difficult to compete with private traders.
.Frequently, however, farmers' co-operatives are used



as purchasing and sales agents by a marketing board
or government buying organization. The success
of the marketing co-operatives in Japan is based
upon their role as the sole buyers in specific areas
for the government food agency.

IMPLEMENTATION OF PRODUCER PRICE GUARANTEES

It is at the first stage of the marketing process that
the greatest obstacles are encountered in implement-
ing government policies to assist the producer, par-
ticularly .measures for minimum or fixed prices.
Historically, throughout a large part of the rice-
growing world the assembly of small lots for the
market has been in the hands of private dealers,
such as itinerant merchants, village brokers, and
commission agents for rice mills. Growers sold their
produce on the farm or in village markets if they
did not have to deliver to a landlord or money-
lender, and only the more substantial producers
were able to take their produce to markets in larger
towns where trading was more competitive. Thus,
in certain paddy districts in the states of Madras
and Andhra Pradesh in India, 90 percent or more of
paddy sales have in recent years taken place on the
farm site."

Prices are usually the result of bargaining between
buyer and grower. The risk to the buyer is increased
by the absence of generally accepted grades and
quality standards or uniform weights and measures
at this stage of the marketing chain, by the long
distance to the consuming center, and the need to
wait until a sufficient cargo has been collected for
economical transport. Compensation for such risks
results in a wide spread between farm and wholesale
prices in the main centers. Although data on prices
actually received on the farm are generally lacking,
a study made in an up-country district in Thailand
revealed that the wholesale price in Bangkok was
40 percent above the farm price."

Where regulated markets exist, the producer can
sell at competitive auction prices through licensed
agents, and marketing charges are controlled. In
'East Pakistan, where rice is the main crop, legislation
has been passed to establish a network of regulated
markets similar to those already set up in West
Pakistan, and it is planned to increase the number of
regulated markets in 'India. in several countries, as

" Government of India, Ministry of Food and Agriculture. Agri-
cultural price policy in India, Delhi, 1963. (Mimeographed) p. 125.

FAO. hnplementing price stabilization policies in Asia and the
Far East, Rome, 1963, p. 30.
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already noted, sales can only be made to the govern-
ment. In Japan, for example, prices are announc-
ed prior to the harvest and advance payments made
against offers of delivery after the harvest has been
completed. The Government of Burma has taken
over the control of rice marketing and has increas-
ed the number of buying stations in paddy areas
for this purpose; fixed prices are announced prior
to the harvest and advance payments made. In
some African countries, such as Chad and Gabon,
where rice production is now being developed, grow-
ers must sell their paddy to officially designated
bodies, from whom they receive a fixed price. Vol-
untary sales at officially guaranteed prices set at
an incentive level account for the major portion of
marketed rice in Ceylon, where rural co-operatives
purchase for the Government, and in Venezuela,
where purchases are made by the Agricultural Bank.
in some African countries only statutory regulations
governing the marketing of rice are in force without
official purchasing; in Tanzania, for example, pur-
chasing agents must submit their buying prices for
official approval.

LEVELS OF PRODUCER PRICE GUARANTEES

Where an adequate administrative organization has
been established, as in Japan and Ceylon, it has
been possible to implement incentive prices which
have liad a salutary effect on production. However,
such programs place a heavy burden on public fi-
nances in that they require a significant transfer
of funds from the nonagricultural sector of the
economy which most developing countries cannot
afford. Moreover, the payment of incentive prices to
producers may conflict with the aim of maintaining
consumer prices at a low level. This has been the
case in India, with the result that the expansion in
production has been disappointing and the Govern-
ment has had to increase imports. On the recom-
mendation of the Food-grains Prices Committee, the
Government therefore began in 1964/65 to support
prices of paddy and established guaranteed prices
at a level significantly higher than average prices
received by producers in the postharvest period of
the preceding three seasons.

Malaysia provides a further typical example of the
dilemma of governments in this respect. As in many
other countries, the aim of the government's rice
policy is self-sufficiency without increasing the con-
sumer price. A high guaranteed price is paid for
paddy, but this price does not reach the producer



and its incentive effect is therefore blunted. At the
same time, it is necessary to import cheaper Thai
rice in order to keep consumer prices down.

The levels of officially established prices in some
of the main rice-producing countries are set out
in Table 1V-13." In 10 of the 19 countries for
which it is possibl.e to compare prices over a period
or 5 years or so, official prices have been adjusted
upward, in some cases rather significantly. Paddy
.prices in 1965/66 ranged from U.S.$3 per 100 kilo
grams in Burma to 5 times as much in Yugoslavia
and 7 times as .much in Japan. Both this wide
range and the changes that have taken place sug
gest a diversity of aims in the policies pursued in
the different countries with respect to prices and
production incentives, as well as varying conditions
of production, costs of inputs and purchasing power
in each country.

In the third column. of Table 1V-13 the changes
in official prices have been deflated by the cost of
living in order to show how they compared with
change,s in the general price level. In 5 of the 10
countries where increases took place, the adjustments
in the official prices exceeded the rise in the cost
of living. In these cases the raising of the price
level can be considered to have in.creased the incen-
tive to producers to rai.se their output, though ob-
viously many other factors mu.st also be taken into
account, .including changes in production costs and
in the pr.ices of other commodities, and whether the
official price reaches the produ.cer.

SEASONAL FLUCTUATIONS IN PRODUCER PRICES

The bulk of the marketed crop is generally sol.d

immediately after harvest, a practice which initiates
a period of low prices in the absence of official con-
trols such as those described above. Small farm-
ers usuall.y lack the necessary storage space and
mast complete their sales shortly after the harvest
in order to obtain cash for .family needs or to repay
debts. Larger farmers are more likely to have stor-
age facilities and the financial ability to hold crops
for later sale, and thereby benefit from higher prices.
In the absence of farm pri.ce data, monthly aver-
age wholesal.e prices of paddy in some of the main

The prices in national currencies have been converted to U.S.$
per 100 kg at official exchange rates. It should be noted that these
rates do not always reflect the comparative purchasing power of
currencies in the various countries. Furthermore, some exchange
rates have fluctuated rather sharply (e.g., Colombia, Ecuador),
and in countries where inflationary forces are strong thc conver-
sion at official rates may give an upward bias to the price expressed
in U.S.S.
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TABLE 1V-13. - SUPPORTED OR STABI IZED PRICES TO PRODUCERS
FOR PADDY IN 1965/66

marketing centers are set out in Figure 1V-6 to il-
lustrate the magnitude of the seasonal fluctuations.
Data for the United States are included for com-
parison with the developing countries.

Vigorous steps have been taken in a number of
countries to improve storage facilities in rural areas

and in main consumption and export centers, often
in combination with the expansion of credit facilities
through co-operatives. In Ceylon, for example,
increased storage facilities made possible a rapid
rise in govermnent purchases, which now take up
most of the paddy that is marketed; continued em-
phasis is being placed on increasing storage space,
as the lack of facilities still compels some farmers
to sell to private traders at less than the guaranteed
prices. In the Republic of Korea, the Government
instituted a Rice Lien Program in 1957 to enable
growers to deposit paddy immediately after the har-
vest in government warehouses and obtain a loan
which they repay when the paddy is withdrawn for
sale later in the season. A sample study was con-

100 kg

. larrces,

At current
prices

7961-62 --
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cost-of-living

index

100

Burma 3.09 103 -
Suri nam 4.24 100 90
Viet-Nam, Rep. of 4.44 '115 89
Madagl car
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4.87 1113 -66
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Korea, Rep. of 102
United States 9.92 96 90

Chile
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France 12.85
Panama 13.04
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equivalent from original price of 530.32 Quoted for husked (brown)
rice.
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FIGURE 1V-6. - SEASONAL FLUCTUATIONS LN WFIOLESALE PRICES FOR RICE IN INDIA, PAKISTAN, PHILIPPINES, THAILAND AND
THE UNITED STATES
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ducted in 1961 to appraise the working of this pro-
gram.5s It was found that growers who participat-
ed in the program had realized as much as 25 percent
net gain in returns after paying storage and inci-
dental expenses, and the seasonal fluctuation in paddy
prices was down from 40 percent to 30 percent (Fig-
ure IV-7). However, the program targets have not

FIGURE 1V-7. - SEASONAL FLUCTUATIONS IN RICE PRICES IN THE
REPUBLIC OF KOREA BEFORE AND AFTER ESTABLISHMENT OF

THE RICE LIEN _PROGRAM
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SOURCE,. Bank of Republic of Korea, Report on a case study of
the rice lien loan and government purchase program in Korea.
October 1962.

" EAO. Impkmenting price stabilization policies in Asia and the
Far East. Rome, 1963, p. 114-118.
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been fulfilled, and the study brings out the difficulties
of reaching more producers who might benefit from
such a program. Many growers could not meet the
minimum quantity requirements, or found the rela-
tively heavy administrative and incidental expenses
of the strict inspection a disadvantage over direct
sales to merchants. There were not always sufficient
funds to issue adequate loans. The price for paddy
under lien is fixed prior to the harvest and tends to
push up market prices at harvest time to a level at
which they are attractive to growers in urgent need
of cash.

CONSUMER PRICE POLICIES

The improvement of marketing systems is especial y
important in those parts of the world where consum-
er incomes are low. Efficient marketing systems
can reduce prices to consumers without affecting
returns to producers.

As a result of variations in output and imperfec-
tions in the marketing system, the flow of supplies
to consuming centers in the developing countries is
liable to severe fluctuations. In many countries
supplies are therefore regulated by the use of re-

N DJ EMAMJJASONDJFMAMJ JASONDJ FMAMJ JASONDJ EMAMJ JASONDJ FMAMJJ A SONO
1961 1962 1963 I 1964 - 1965

INDIA. Coarse rice, wholesale price, Sambalpur (Orissa). - PAKISTAN. Rice. medium variety, wholesale price, Dacca (East Pakistan). -
PiiitivigNes. Domestic, wholesale price, Manila. - THAILAND. White rice. 5-7 percent brokens, government standard. lob. Bangkok.
UNITED STATES. NATO, wholesale price, New Orleans.
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serve stocks of domestic and imported grain for
"injection" in the market when shortages threaten
to develop, or for the purchase of grains to prevent
a severe decline in prices. In some countries no
further control is maintained over prices. In Thai-
land, where rice is abundant, the maintenance of
large reserves is unnecessary and consumer supplies
are regulated by the adjustment of export taxes.
In China (Taiwan), also a rice surplus country,
government rice collections, which amount to nearly
a third of the marketed rice, are sold to low-income
families at 20 to 30 percent of free market prices.
A rice stock program is operated in Turkey to sta-
bilize consumer prices in conjunction with import
and export programs. In Australia, arrangements
made between the Paddy Marketing Board and the
millers keep consumer prices stable.

The large element of subsidy involved in the sale
of rice to consumers in Ceylon, Jamaica and Japan
is made good by the equalization of prices of domes-
tic rice (guaranteed at a high level to producers)
and imported rice and other cereals sold at higher than
world market prices.

The various attempts in India to improve the distri-
bution of rice to consumers eventually led to the estab-
lishment of the Food Corporation early in 1965 to
undertake the purchasing and marketing of food grains
and other foodstuffs, including the establishment of
rice and flour mills. This body functions generally
on an autonomous basis along commercial lines.
Wholesale and retail prices of rice have been fixed,
and in some areas during the recent shortages maxi-
mum producer prices for paddy have also been
fixed (higher than support prices) to ensure that
the statutory wholesale and retail prices do not
become uneconomic.

TRANSPORT FACILITIES

Inadequate transport is often responsible for high
marketing margins and the persistence of subsistence
rice cropping in remote areas.

The better storage life of paddy vis-à-vis rice
and the relatively high conversion losses for milling
have resulted in most countries in the location of
storage and milling facilities in the main producing
areas. In certain countries, however, such as Japan
and the Republic of Korea, where consumers prefer
freshly milled rice, paddy may be hulled on farms or
in nearby villages, and subsequently stored as husked
(brown) rice and milled in small milling units in
the consumption centers.
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The general concentration of storage and milling
facilities in production areas has a far-reaching
impact on the paddy-rice transport pattern and costs.
The bulk of the paddy crop is thrown into the market
within the space of a few months, while the demand
for rice remains fairly constant throughout the year.
Frequent short hauls of paddy daily between buying
and storage centers during the harvest season permit
the full and economic use of a limited transport
fleet which may be more than sufficient to match
the subsequent need for conveying rice to distant
consumer centers and the demand for other hauling
jobs. In addition, substantial savings are made in
transport costs since the main movement is of milled
rice, rather than the more bulky paddy.

The provision of basic means of transport
roads, railways and waterways is a definite respon-
sibility of government. The provision of feeder
roads to open up new agricultural areas is of par-
ticular importance. Through the provision of new
roads producers are drawn into the market economy.
The density of a transport network in a paddy-pro-
ducing area is of major importance for the economic
marketing of the produce. The Malayan Rice
Commission in 1956 suggested a rnaximum distance
from producer to hard surface road of 3 miles (5
kilometers) wherever water transport was not possible.
Although such an extensive network will be extremely
costly, a maximum distance of about 16 miles (26
kilometers) from the nearest village market 017 feeder
road accessible by cart traffic seems to be indicated.
In some Latin American countries, 25 to 30 kilo-
meters have been found to be the maximuni distance
over which farmers can arrange to transport their
crop to the next market or collecting center.

OTHER GOVERNMENT MARKETING SERVICES

Even where government intervention is confined
to measures that assist private enterprise to main-
tain efficiency or improve their methods, there are
certain types of government assistance that are

essential.
In the first place, it is important to have a very

clear and precise nrreaning attached to "quality"
and " price, " since without uniformity of descrip-
tion it is necessary for all transactions to be personally
negotiated by a process of inspection and argument
that will inevitably be costly, wasteful and inefficient.
One of the primary duties of government in the
marketing of rice should therefore be to lay down
a definite system of classification and ensure that the



rice is marketed accordingly. The classes or grades
should describe both the type and quality of paddy
or rice, so that for the whole country a certain grade
has a single definite meaning and transactions can be
conducted over long distances, simply on description.
This also gives precision to price differentials and can
lead to the institution of a price-reporting service,
whereby farmers are informed as to what is being
offered in different parts of the country and, after
some experience, can learn to calculate what would
be a fair price in their own districts.

The grading of rice will also immensely simplify
contractual disputes which frequently arise over
differences concerning what constitutes fair average
quality. A government may procccd further than
this and draw up a standard folm of contract which
specifies precisely the conditions under which a sale
takes place and provides for arbitration in case of
dispute. Related to the question of grading are the
quality standards that are often imposed by govern-
ments in respect of exported produce, so as to pre-
serve the country's good name in foreign markets.

Agricultural credit

The need for sufficient farm credit is also related
to marketing improvements and the ability of farm-
ers to respond to programs undertaken for their
benefit. This refers not only to credit needed for
holding the crop while awaiting sale at a more fa-
vorable price later in the season, but also to sufficient
credit for production purposes. The means by which
credit is repaid determines the channels through
which the farmer markets his crop, his ability to
choose between different outlets and the possibility
of bargaining over the price at which the produce
is sold. Most of the available credit in rice-growing
regions comes from noninstitutional sources, such as
landlords, moneylenders, produce brokers and rel-
atives. Interest charges are usually very high, rang-
ing from 25 percent per year in India and .Burma and
30 percent in Thailand to between 60 and 200 per-
cent in Indonesia. Very often, loans are linked with
marketing agreements, whereby the farmer is com-
pelled to sell his paddy to the moneylender at prices
far below the market price," resulting in interest
rates (in real terms) of between 200 and 400 percent
per annum.

Most rice-growing countries have introduced

" In some villages in Iran, for example, it has been observed
that farmers who liad to (laver grain against debts obtained only
half to a third of the prevailing harvest prices.
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programs to increase the volume and efficiency of
institutional credit (as against noninstitutional credit),
to lower interest rates, and to break the hold of the
moneylender and landlord on credit and marketing."

Land tenure

Land tenure conditions are one of the main factors
responsible for the low productivity of rice lands in
developing countries.

The average rice holding in Ceylon and Java in
Indonesia is less than half a hectare, and in China
(Taiwan) and Japan (even after the latid reform) only
one hectare. Thus some countries have aimed at a
minimum size holding (West Pakistan) or an eco-
nomic family size holding (the Philippines), and
many others have legislated to prevent the subdivision
of existing holdings below their present level or
below a minimum floor level. The Agricultural
Basic Law of Japan (1961) and the agrarian structural
improvement program seek to increase the scale of
operation. In China (Taiwan), a. land consolidation
program is now being implemented in the wake of
the successful latid reform. In some states in India,
and also in Pakistan, latid consolidation is being
pursued.

joint farming and various types of co-operative
farming have been attempted in a number of coun-
tries as a means of increasing the scale of operation.
Apart from co-operative or joint .farming, there has
been a steady increase in the rice-producing coun-
tries in service co-operatives in the fields of produc-
tion, supply, credit and marketing. In the United
Arab Republic, crop rotation is planned and carried
out over the w.hole area of a co-operative; this system.,
which began in the land reform areas, is now being
extended to the rest of the country. In Ceylon,
the Paddy Lands Act of 1958 (with amendments
of 1962) provides for the planning of cultivation
on a tract-wide basis, and the introduction of im-
proved methods of cultivation through cultivation
committees which are elected by the farmers them-
selves. Such organization of smallholders for com-
mon activities has helped in surmounting som.e of the
difficulties of planning production, and the provision
of supplies and services on an economic basis for
thousands of smallholders.

As much as half the rice lands of Ceylon, Java in
Indonesia, the main rice-growing areas of Malaysia

Some recent developments in such programs are described
in FAO, The strut, of food ana agriculture 7965, Rome, 1965, p. 177-
181.



and the Philippines, and the central plains of Thailand
are covered by some form of tenancy. Such tenancy
in the developing rice-growing countries is usually
an economically and socially exploitative form of
tenure, inhibiting incentive ancl investment. Often
th.e system is compounded by the existence of feudal
intermediaries whose exactions add to the burden
of the actual tiller of the soil (as in India and
Pakistan before land refor.m). The high cost of land,
high rents (usually a half of the crop), and insecurity
of tenure combine to leave the tenant with neither
the incentive nor the means for investment.

Most countries in the rice-producing areas have
therefore introduced measures to abolish or reform
such systems of tenancy. Their first effort has usually
been as in the case of Burma, Ceylon, Indonesia
and the Philippines to bypass the problem by
programs of public land redistribution or land set-
tlement, so as to siphon off the pressure of landless
population and tenants into newly reclaimed areas.
Experience in all these countries has shown, however,
that because of the need for material and social in-
frastructure before people can be moved to new
areas, these schemes have proved very slow and costly
to implement, and h.ave failed to make an appreciable
impact on the problems of size of holdings, tenancy
and landlessness. These countries have therefore

The paramount role played by rice as a basic food
is unlikely to diminish in the foreseeable future. Its
role in world trade is more uncertain, even though
demand for imported rice should be well sustained
For some years to come. The central rice problem
is one of production. its solution will depend on
greater success, not only in diagnosing the cause of
inadequate growth, but equally in applying in the
paddy field the already known results of scientific
research. Farmers will be more ready to adopt
new ideas, to raise the productivity of rice lands,
and above all to increase sales, if they receive the
necessary economic incentives in terms of income
and the consumer goods they need.

Role of rice in future food supplies

World demand for rice during the next decade
should show a considerably faster rate of growth
than other cereals, partly because wheat will be

THE OUTLOOK
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faced up more squarely to the problems of land
re.form through the abolition of intermediaries
(where they existed), programs of land redistribution,
transfer of ownership to tillers; or to lesser programs
of tenancy regulation, including the provision of
security of tenure, and rent regulation.

Most of these measures do not specifically con-
cern rice production, and are amply documented
elsewhere in general accounts of land reform pro-
grams." Mention may be made, however, of the
regulation of sharecropping, which is a common
feature of tenancy systems in the rice-producing
regions. Rents in some parts of Nepal, Java and
India are as much as 70 percent of the crop. A
more common rent is a half share of the crop, as in
parts of Ceylon, India, Malaysia, Pakistan, the Phil-
ippines, and the central plains of Thailand. Reg-
ulatory measures have aimed at limiting rents to
25 to 35 percent of the crop, while converting them
into a fixed rent in terms of a fixed quantity of paddy.
Thus, in China (Taiwan) rents have been fixed at
37.5 percent of the crop, in Ceylon and the Philip-
pines at 25 percent, and at between 20 and 25 per-
cent in most states of India. An associated reform
is the attempt to convert the rent payment from kind
to cash. It has not always been possible, however,
to enforce the lower rent in practice.

losing ground rapidly in the developed countries
The level of actual consumption of rice will depend,
however, on the extent to which production can
be stepped up and marketing facilities improved.

The outlook for the demand for rice is projected
to 1975 and 1985 in Table IV-14. On the assumption
of constant prices and rising incomes," by 1985
world demand for rice will show a massive increase
of some 100 rnillion tons above the 1961-63 level.
While most of the absolute increase would be in
the traditional rice-eating areas of the Far East,
the greatest relative growth is likely to be in Latin
America (where total consumption may well double
by 1985 owing to the rapid population growth) and
in west Africa, where urbanization favors a shift in
diets toward rice. Per caput consumption is expected

See, for example, FAO. The state of food and agriculture 1965.
Rome, 1965, p. 168-177.

Methodology and assumptions are described in full in FAO;
Agricultural conunodities- projections for 1975 ana 1985 (provisional)
Committee on Commodity Problems (ccr) 66/5, Rome, 1966.
See also Table IV-15. The projections will be analyzed in more
detail, and if necessary revised, for the Indicative World Plan
for Agricultural Development now in preparation by FAO.



Excludes nonfood utili7ation.

to be higher in most countries of the Far East, though
the increase will be less in high consuming coun-
tries such as Burma and Malaysia as demand is
already approaching saturation level. in Japan and
China (Taiwan), per caput consumption of rice may
well show a decline by 1985, reflecting levels of living
which permit its replacement in diets by more ex-
pensive protein-rich foods.

If realized, these trends would help to lift calorie
intake approximately to the levels called for in the
nutritional targets of the FAO Third World Food
Survey. They would not, however, contribute to
the desired nutritional balance. This would require
a reduced per caput consumption of cereals in most
developing countries " so as to allow for additional
consumption of protective foods. in contrast, as
Table IV-14 shows, consumer tastes and poverty
make it likely that the share of rice in the total calorie
intake of the developing countries will remain at
its present level of about 27 percent in 1975. By
1985 only a slight decline is indicated in the projec-
tions in percentage terms, while there is a further
increase in absolute terms of calories per caput.
For the world as a whole, rice is likely to continue
to contribute about a fifth of the energy value of
diets, and it would still provide a large part of their
protein content too.

These prospects underline the importance of two
nutritional improvement measures mentioned earlier;
first, improving the nutritional value of rice consumed,
either by encouraging better processing and cooking
methods, or by artificial enrichment; and, second,
orienting food and agricultural planning toward

However, the biological value of some cereal proteins. partic-
ularly those of rice, is high and cereals provide a more concentratedform of energy than root crops. In some regions, such as central
Africa, therefore, where consumption of starchy roots is excessively
high, the nutritional targets call for additional cereals to replacepart of the starchy roots. FAO. Third world food survey. rrtic
Basic Study No. 11, Rome, 1963.

TAI3LE - ROLE OF RICE IN WORLD FOOD CONSUMPTION 1

Rice Share of total Projected rice Share of total Projected rice
consumption calorie intake demand calorie intake demand

Share of total
calorie intake
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nutritional goals so as to diversify the rice-eater's
diet and reduce his dependence on rice. The devel-
opment of low-cost food products which are rich
in proteins, minerals and vitamins is particularly im-
portant. A sustained effort of consumer education
will be needed to conteract the natural conservatism
of many habitual rice-eaters, and to be effective this
must be supported by economic incentives.

Action to prevent avoidable wastage must also be
taken as an immediate practical measure to increase
food availability. Information on the magnitude
of this wastage is scanty, but there is no doubt that it
is enormous. Many of the losses which occur at
all levels between the field and the consumer could
be avoided by proper handling, marketing, processing
and storage.

Role of trade

International trade plays only a marginal role in
meeting the world's rice requirements, but a consid-
erable group of countries will remain heavily de-
pendent on rice exports as a source of foreign ex-
change to finance their development programs. The
stability of international trade since 1955 has been
largely due to the high degree of government control
exercised on both sides of the market. Trade has
been expanding in recent years, and a continuation
of the past trend would thus lead to further growth
(Figure 1V-8).

Yet the longer range outlook is very uncertain.
The upward trend in imports in past years has been
largely a reflection of the failure of importing coun-
tries to meet their own production objectives.

The developing regions of the Far East, west Africa,
Near East and Latin America, which contain five
sixths of the world's rice importers, are trying to

Million tons Percent Million tons Percent Million tons Percent
Developing countries 81 27 117-122 27-26 149-159 26-25

Developed countries 13 6 14 6 15-16 6

Centrally planned countries 54 23 74-75 24 85-93 22

WORLD 148 20 205-211 21 249-268 21

1961-63 average 1975 1985



FIGURE 1V-8. - TRENDS IN WORLD RICE EXPORTS,' 1950-65, AND PROJECTION TO 1975

Million metric tons

.,

r
rtr
,,,,, 4 ril i I 14//04ref'
Ar At' d: ZA914."......v----- dowsordsowee.oexe ..0%

k.. \\ Burma

' Milled rice equivalent, excluding re-exports.

reduce their purchases in order to save foreign ex-
change. Emports into Far Eastern countries are
limited to the bare minimum needed to cover the
annual deficit in domestic supplies; in west Africa
and Latin America, where rice is not the main food,
action has been taken to limit demand while local
production is being built up. There is a slow and
steady growth in imports into developed countries,
and Japan's requirements have risen dramatically
since 1960. This is unlikely, however, to offset the
loss of outlets in the great traditional deficit arcas
which could occur if these countries succeed in their
production objectives.

The dynamic upward trend in demand for rice in
developing regions (which is not counterbalanced,
as for wheat, by a declining trend in developed coun-
tries) suggests that there would be plentiful oppor-
tunities for trade if means could be devised to solve
the problem of lack of purchasing power among
the deficit countries. United States food aid has
been a major supporting factor in world wheat
markets for years, and some governments have now
proposed that special financing arrangements should
be extended to the export products of developing
countries." If this could be done, or alternatively
if rice could form part of some type of regional
co-operative scheme among the main producing areas,
then the outlook for world trade in rice might be

" See the proposal for the modification of the United Nations/
FAO World Food Program (wrr) presented by Argentina to the
Intergovernmental Committee of WM,: Recommendation A.I1.6
of the United Nations Conference on Trade and Development
(uNcrAD): and United Nations General Assembly Resolution
No. 2096 (XX) on Program of Studies on Multilateral Food Aid.

Total exports
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transformed. It should not be overlooked, however,
that world trade is limited today by lack of rice
available for export; any international arrangement
to expand trade would be futile unless the develop-
ing exporting countries can solve their production
problems. These issues are now being examined by
the FAO Study Group on Rice.

Production problems

Is the world rice economy capable of producing
the rice needed over the next decades? Despite
the substantial progress mac:e in rice cultivation
since 1950 in the Far East and its extension in other
regions, doubts have been raised by the recent slowing
down in the rate of growth. On a per caput basis,
indeed, supplies available have shown little improve-
ment for five years and recent seasons have been
characterized by local scarcities, rising consumer
prices and record imports into the rice deficit areas.
Supplies have dwindled even in some traditional ex-
porters, such as Burma and Madagascar. A con-
tinuation of present trends in production and con-
sutnption would, in fact, lead to a sharp increase in
the net import deficit of developing countries, con-
centrated in the Far East but also affecting Latin
America and Africa.

While some of the recent setbacks are due to
short-term factors, it seems certain that the world
will not be able to grow enough rice to satisfy its
needs unless full use is made of available resources.
The focussing of world attention on this crucial

1950 1952 1954 1956 '956 1960 1962 1964 1966 1968 1970 1972 1974



need is the main object of the international Rice
Year. First, there must be a careful assessment of
the nature and causes of the national production
problems. Second, the future expansion of output
has to be rationally planned.

Production problems differ con siderably from re-
gion to region. Land resources are now scarce in
several major producing countries, including India,
Pakistan and parts of Indonesia. Here a careful
appraisal should be :made of the scope for diverting
land to rice from lower value crops like millet wher-
ever sufficient water can be made available. In
countries such as Burma and Thailand, where pres-
sure of population on the land is much less intense,
the room for maneuver is greater, but the common
problem in the traditional growing areas is to raise
productivity from its present abysmally low level;
average rice yields per hectare in the Far East are
probably only half what they could be if modern
methods of technology were to be applied.

The critical element is usually the availability of
water. Massive multipurpose schemes like the Me-
kong river project will talce many years to complete.
In the meantime, a combined operation is required
to achieve better techniques of cultivation on existing
rice lands, with all that this implies in terms of more
efficient water use, greater fertilizer use, improved
varieties, control of pests and diseases, better inte-
gration of draft animals and dominating all these
technical factors economic incentives. Narrow-
ing the wide gap between the levels achieved by more
efficient farmers and those of the majority is the
principal task of extension services. Fortunately,
there are already signs of a gradual transformation
of the countryside as regards the attitude to new
techniques.

It may be necessary to effect an economic trans-
formation the conversion of the typical subsistence
rice economies into commercial operations. Japa-
nese experience has demonstrated the advances which
can be secured in the productivity of rice lands within
the tra.ditional framework of small-scale farming,
provided knowledge of technology is transmitted to
farmers and farm operations are profitable. Until
recently, in the Far East government action on in-
centive farm prices generally took second place to
concern for low food prices for the growing urban
population. The emphasis of policies is now chang-
ing, but attempts to introduce price incentives have
so far proved disappointing.

This, at least in some cases, may be because the
ability of farmers to respond to price incentives de-
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pends on progress in other fields, such as the provi-
sion of sufficient farm credit, marketing improve7
ments, and better conditions of land tenure. Bottle-
necks in the supply of farra requisites, particularly
fertilizer, are often a serious obstacle. Generally,
llore careful evaluation of the cost/benefit ratio of
new or improved inputs is needed to determine
whether, at the prevailing level of farm prices, they
will be remuneratiVe to the efficient producer.

In much of Africa, in contrast, the greatest obsta-
cles are the shortage of manpower (as is also the
case in the southern European growing areas), the
very low yields on upland (dry) rice lands, and the
lack of a tradition of irrigated rice cultivation. There
are believed to be great stretches suitable for rice in
inland and coastal swamp lands, but their develop-
ment needs to be preceded by exhaustive preinvest-
ment studies into the type and costs of the water
control measures and communication network re-
quired. Training programs for farmers will also
often be necessary.

The low productivity of rice lands in Latin Amer-
ica is less serious insofar as it reflects semiextensive
methods of cultivation. However, there are other,
more disturbing factors. In recent years, progress
has been slowed clown by mounting costs of pro-
duction, which are swollen by the heavy losses from
plant diseases, internal transport difficulties, and other
factors. Farmers have been protected from the com-
petition of lower-cost imported rice, and in several
cases the high, domestic prices are limiting both
internal and overseas demand. In future, therefore,
a more selective encouragement of production in
lower-cost areas may be necessary in Latin America.

Further inquiry into the economic and technical
problems of dry-land rice cultivation (and particularly
weed control, a major problem) would be useful both
for Latin American and African rice growers, as
would research into the economics of mechanized
cultivation under conditions met in these areas.
Generally, it must be stressed that the high capital
output ratio of irrigated rice compared with other
cereals can only be justified economically if rea-
sonable yields can be achieved in a short time.

The planning of an expansion in rice Production
therefore raises many questions. How large an
increase is required? What latid, labor, water and
other resources are available? What are the costs
of investment? What are the implications for mil-
ling, distribution, farm machinery, and other sectors
of the economy? And so on. The Indicative World
Plan for Agricultural Development, now in



TABLE 1V-15. WORLD RICE PRODUCTION REQUIREMENTS
IN 1985 COMPARED WITH 1961-63 AVERAGE UNDER ALTERNATIVE

ASSUMPTIONS

Assumed annual increase
in population

Percent per annum

1.8

2.0

'Constant prices are assumed.

preparation in FAO, should give some pointers to
these questions, but complete answers can only be
found within the individual country concerned.

The required output of rice will depend on the
trend in demand. Projected world requirements for
1985 are given in Table IV-15 according to various
combinations of assumptions concerning population
growth and incomes. This shows that the additional
needs might range from 69 to 81 percent above the
1961-63 level. To achieve such increases without
any extension of the area planted would involve
raising the average yield per hectare in the Far East
to that already achieved in the United States. This
would pose a tremendous challenge, bearing in mind
the very slow progress in productivity over the past
50 years, and suggests that parallel efforts must be
made to extend the rice area both by opening up new
lands and by double-cropping the existing areas.

International collaboration on rice

Action is being taken to clarify all these issues and
to find solutions not only at the national level but
on the international plane too. It was the wartime
disruption of production, and the critical rice short-
ages in the Far East that followed, which led
FAO Member Nations to the establishment of the
international Rice Commission ORO in 1949. The
Commission helps to co-ordinate national rice im-

Assumed annual increase in
Gross Domeqtic Product

3.5 4.8
percent percent

Indices, rice production in
1961-63 = 100

169 173

176 181
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provement programs, and arranges co-operative
research activities such as international hybridization
projects, fertilizer response trials, etc. Since 1955,
this work on the technical aspects of the problem
has been complemented by that of the Study Group
on Rice (formerly the FAO Consultative Subcommittee
on the Economic Aspects of Rice), which meets regu-
larly to review the current world rice position and
outlook, and to provide an intergovernmental forum
for discussions on international trade and economic
problems.

A new departure came in 1960 with, the establish-
ment of the international Rice Research -Institute
in Los Baitios by the Rockefeller and Ford Founda-
tions in co-operation with the Government of the
Philippines. The institute conducts a comprehensive
program of basic and applied research on rice and
organizes training in research methods.

A recent expert group concluded that "the funda-
mental need was for a technological revolution in
rice production such as has already occurred in the
developed wheat-producing areas so as to bring about
a substantial rise in productivily."65 This study has
underlined the immense ancl sustained efforts over
a wide field which would be required to achieve this.
While there is little sign yet of a breakthrough,
there can be no doubt that the wide-ranging pro-
grams of national and international research have had
an impact on rice problems, and research must con-
tinue unabated. More emphasis must he placed on
quickening the process by which this technical know-
how is transmitted to the farmer. Ad ways must
be found to secure the farmers' own involvement
and wholehearted participation in the development
process. The strengthening of the link between the
research scientist and the paddy farmer is an ap-
propriate unifying theme for all the programs being
arranged during the International Rice Year.

" FAO, Report of Joint Session of the Consultative Subcommittee
on the Economic Aspects of Rice and the FAO Group on Grains to
the Committee on Commod'ty Problems, Rome, 1964.



ANI,,TEX TABLES



Production index numbers

Th.e indices of agricultural production have been
calculated by applying regional weights, based on
1952/53-1956/57 farm price relationships, to the
production figures, which are adjusted to allow for
quantities used for feed and seed. The indices for
.food products exclude coffee, tea, tobacco, inedible
oilseeds, animal and vegetable fibers, and rubber.

For fishery production, quantities are weighted by
the average unit values of fishermen's landings in
1957-59. For forest production, roundwood produc-
tion is weighted by 1952-56 prices.

Under the split year notation, agricultural produc-
tion statistics for the Northern Hemisphere pertain
genei ally to the harvests of the spring, summer and
autumn of the first year stated, but for the more
southerly parts of this hemisphere they represent
harvests continuing into the early months of the
following year; for the Southern Hemisphere they
relate to the crops generally harvested in the latter
half of the first year stated and the first half of the
following year. Statistics of fishery and forest pro-
duction are on a calendar year basis.

For agricultural production, the prewar averages
generally refer to 1934/35-1938/39 or 1935/36-1939/40.
Prewar data of fishery production refer to 1938.

Trade index numbers

In calculating th.e indices of the volume of exports
and imports of agricultural products, the volume
figures for individual products were formerly weighted

.EXPLANATORY NOTE

FAO !;,aitPYL- tnt hers of agricultural, fishery, and forest production and trade
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by average unit values in 1952-53. In the revised
indices, 1957-59 unit values are applied to 1957 and
subsequent years, and the two series linked at the
1957-58 average.

Average unit values in the revised indices for agri-
cultural products are calculated on a regional basis,
ming quantity and value data covering a minimum
of 75 percent of the region's total trade in each
produet. The unit values for individual products
are weighted by the average volume of trade in
1957-59 (for 1957 and sub3equent years) and 1952-53
(for earlier years).

As far as pa3sible, the provisional indices for
the trade in fi3h.ery aad forest products are calculated
in the same way as the revised indices for agricultural
products.

Regional coverage

The coverage of most of the regional groupings is
self-explanatory. It should be noted, however, that
western Europe is defined as including Yugoslavia,
and the Near East as extending from Cyprus and
Turkey in the northwest to Afghanistan in the east
and including from the African continent Libya,
Sudan, and the United Arab Republic. For China
(Mainland), no estimates are included until more
complete data are available.

Indices of the trade of eastern Europe and the
U.S.S.R. are so far available only for the period
1955 to 1964. Because of difficulties concerning
exchange, rates and the pricing of barter transaction,
the trade of these countries has been priced at the
world average exp ort unit values.



ANNEX TABLE 1A. TOTAL AGRICULTURAL PRODUCTION : COUNTRY, SUBREGIONAL ANO REGIONAL INDICES
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1952/53 1953/54 195.4/55 1955/56 1956/57

Indices,

1957/58

averagc

1958/59

1952153-/956/57

1959/50 1960/61

/00

1961/62 1962/63 1963/64
1964/65
(Prelim-

i nary)

WESTERN EUROPE . . 94 101 101 101 102 106 108 112 117 117 123 127 129

Northwester! ELIPOPC 96 100 102 100 102 104 106 107 118 115 123 125 128

Austria 91 103 96 102 107 112 116 108 122 126 129 131 138
3elgi um-Luxembourg 93 96 104 107 100 107 111 103 113 111 117 121 128
Denmark 100 101 101 97 101 111 110 110 116 121 123 115 122
r'i nland 98 105 100 97 100 107 110 112 127 125 119 135 131
'-'rance 93 101 106 99 100 99 102 107 121 116 126 129 131
Germany, Fed. Rep. of 95 101 101 100 102 105 110 107 121 109 123 127 126
reland 95 97 105 99 104 113 104 '96 108 122 119 121 123
V etherlands 100 99 100 104 98 105 115 117 118 118 124 122 137
\lorway 97 99 99 97 108 101 101 98 102 104 100 106 101

Iweden 104 104 101 90 101 99 95 98 100 104 100 97 106
Iwitzerland 101 100 103 99 98 99 108 106 110 110 110 107 111

inked Kingdom 97 98 100 99 106 105 101 110 118 123 131 132 137

liouthern Eurone 90 103 98 105 104 112 114 122 115 119 124 130 131

Greece 79 102 99 109 112 128 122 125 117 138 138 149 157

taly 93 104 96 105 103 101 116 116 107 116 115 113 119

'ortugal 87 106 104 102 102 105 99 101 102 102 113 117 112

ipai n 100 95 102 99 104 109 110 117 119 121 129 146 133

I' ugoslavi a 70 114 92 120 104 147 119 161 143 126 140 152 163

EASTERN EUROPE AND
USSR 89 94 96 104 116 118 129 132 132 135 139 134 146

NORTH A AMICK:A . . . 99 99 97 101 103 98 105 108 109 108 112 119 117

Zanada 111 103 79 99 108 92 98 100 108 91 114 126 117

Jnited States 98 98 99 101 103 99 106 109 110 110 112 118 117

OCEANIA 97 97 98 103 105 102 117 119 123 126 132 138 142

Australia 97 97 97 104 105 99 119 119 123 127 133 140 144

New Zealand 96 95 100 103 105 109 115 120 122 125 129 133 132

LATIN A MERIC'A 95 96 100 103 107 113 118 122 121 126 128 132 135

Central America . 89 92 100 106 113 122 130 130 138 136 139 145 161

Cuba 99 97 94 99 111 114 114 116 130 105 92 100 120

Guatemala 93 97 100 102 109 115 119 130 133 141 163 171 173

Honduras 99 104 95 97 105 111 118 117 117 125 132 135 138

Mexico 83 88 103 111 115 128 140 138 145 151 160 165 181

Panama 91 99 99 107 104 113 119 123 118 126 128 136 139

South America 96 96 100 103 105 111 115 120 118 124 126 129 129

Argentina 100 96 100 97 107 109 112 105 100 109 108 121 123

3razi I 93 95 99 108 106 115 125 145 137 147 146 143 135

Chile 101 95 103 102 99 112 108 110 114 114 121 125 124

Colombia 98 101 98 100 102 109 111 117 116 117 121 125 133

Peru 97 98 103 103 99 100 107 113 116 122 125 128 127

jruguay 97 108 101 97 96 99 86 76 91 93 99 94 102

Venezuela 93 99 98 106 103 109 112 115 131 133 143 160 172



ANNEX TABLE 1A. - TOTAL AGRICULTURAL PRODUCTION: COUNTRY, SUBREGIONAL ANO REGIONAL INDICES (concluded)

NOTE: Country indices arc calculated by FA° on a uniform basis. They may differ from national indices produced by the countries them-
selves because of differences in concepts of production, coverage, weights, and methods of ca culation. They are not yet avail-
able for 1965/66.

' Excluding China (Mainland). - Former French zone only. - ' Derived by subtraction of subtotal for northwest Africa from
regional total.
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1964/65
1952/53 1953/54 1954/55 1955/56 1956/57 1957/58 1958/59 1959/60 1960/61 1961/62 1962/63 1963/64 (Prelim-

inary)

Indices, average 1952153-1956157 -- 100

FAR EAST 91 98 100 104 108 107 112 116 120 124 126 129 133

Burma 102 98 96 97 107 93 107 114 113 113 125 125 131

Ceylon 95 95 102 1013 101 105 109 111 117 123 126 131 137

China (Taiwan) 88 94 101 104 112 119 125 123 130 132 138 137 156

India 89 100 101 103 107 106 111 115 120 123 122 126 130

Indonesia 92 101 105 101 102 104 107 109 109 108 113 103 112

Japan 97 86 95 113 110 113 118 117 119 120 129 127 132

Korea, Rep. of 71 98 112 114 106 117 121 122 121 132 119 120 151

Malaysia: Malaya 95 94 99 105 108 108 110 119 126 132 138 I 143 151

Pakistan 100 98 102 97 103 102 102 109 113 115 115 130 129

Philippines 93 98 99 101 109 113 114 115 122 125 129 134 133

Thailand 89 105 86 105 115 94 108 112 131 140 146 160 158

NEAR EAST 94 99 97 101 109 112 118 121 123 123 132 135 139

Iran 90 96 99 104 111 118 122 124 119 134 133 139 124

Iraq 84 104 118 89 105 122 106 97 101 109 120 99 105

Israel 81 93 97 107 121 131 148 168 165 189 219 225 255

Syria 87 98 115 80 120 137 98 101 100 117 161 152 161

Turkey 100 108 86 99 107 108 124 126 130 123 129 143 142

United Arab Republic 96 92 101 103 108 115 117 121 127 111 136 136 144

AFRICA 94 98 101 102 106 106 110 114 122 118 125 129 132

Northwest Africa 91 103 107 94 105 93 108 102 108 83 102 110 107

Algeria 91 100 106 96 106 98 93 100 102 84 95 99 91

Morocco 2 91 = 103 = 110 ' 96 2 100 ' 82 117 101 108 84 116 120 119

Tunisia 94 109 103 81 112 101 134 109 126 78 91 119 132

South of Sahara . 94 97 100 103 106 108 111 117 124 125 130 133 136

Ethiopia 94 99 100 102 105 105 105 118 122 130 132 133 135

South Africa 89 98 100 103 110 108 111 116 125 134 135 128 131

WORLD 94 98 98 102 107 107 114 117 119 121 125 128 131



ANNEX TABLE IB. PER CAPUT AGRICULTUR N.L. PRODUCTION: COUNTRY, SUBREGIONAL AND REGIONAL INDICES
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1952/53 1953/54 1954/55 1955/56 1956/57 1957/58 1953/59 1959/60 1960/61 1961/62 1962/63 1963/64
1964/65

(Prelim-
i nary)

Indices., averagc /052/53.1956/57 100

WES FERN EUROPE . . 95 102 , 101 101

1

101 104 105 108 112 110 115 117 118

Northwestern Europe 97 101 102 99 100 101 102 103 112 109 114 115 117

Austria 91 103 96 102 107 111 114 107 120 124 126 127 133
Belgium-Luxembourg 94 96 104 107 99 105 108 100 109 107 112 114 120
Denmark 101 102 101 96 100 109 108 106 112 115 117 108 114
Finland 100 106 100 96 98 104 106 107 120 118 110 124 120
France 95 102 106 99 98 96 98 102 114 107 115 116 116
Germany, Fed. Rep. of 97 102 102 99 100 101 105 101 113 100 111 114 112
Ireland 94 97 105 99 105 115 106 99 112 127 123 125 126
Netherlands 102 100 100 102 95 101 109 109 109 108 112 109 120
Norway 99 I 100 99 96 106 98 98 94 97 98 94 99 93
Sweden 105 104 101 89 100 97 93 95 96 100 95 92 100
Switzerland 103 102 103 98 95 95 102 99 100 98 95 90 90
United Ki ngdom 97 99 100 99 105 104 100 107 114 118 125 125 129

Soul hern Europe . . . 91 104 98 104 102 109 111 117 110 113 116 121 121

Greece 81 103 99 108 110 125 118 119 111 130 129 139 145
Italy 94 105 96 104 102 99 114 112 104 112 110 107 111

Portugal 87 106 104 101 101 104 98 98 99 98 108 111 106
Spain 101 96 102 98 102 106 107 112 113 114 121 136 122
Yugoslavia 72 116 92 118 102 143 114 153 134 118 129 138 146

IF,A8FERN EUROPE AND
U .3 S R 92 96 96 103 113 113 122 123 121 123 124 119 128

N on.Til AMERICA 103 101 97 99 100 93 98 98 98 96 97 102 99

Canada 117 106 79 96 102 84 87 88 92 76 94 103 94

Uni ced States 102 100 99 100 99 94 99 100 99 98 98 102 99

OCEANIA 102 99 98 101 100 95 107 106 107 107 111 113 114

Australia 101 100 97 102 100 93 109 106 103 109 112 116 117

New Zoaland 101 97 100 101 101 102 106 108 103 108 108 109 107

1.AT/iv AMERICA 100 98 100 101 101 104 106 107 104 105 103 103 103

Central America . . 94 95 100 104 107 112 117 113 117 111 110 112 120

Cuba 103 99 94 97 106 107 105 105 115 91 78 84 98

Guatemala 99 100 100 99 103 105 106 113 112 115 128 130 127

Honduras 105 107 95 94 99 101 105 101 98 101 104 103 102

Mexico 89 92 103 108 108 117 125 119 121 123 126 125 134

Panama 96 102 99 104 99 105 107 108 99 102 100 104 104

Soul h America 101 99 100 100 100 103 104 106 101 103 102 102 99

Argentina 104 98 100 96 103 103 104 96 90 96 94 104 104

Brazi I 99 98 99 105 100 106 111 125 115 120 115 109 101

Chi le 106 97 103 99 94 104 98 97 98 96 100 100 96

Colombia 103 103 98 98 98 102 101 105 101 100 101 102 106

Peru 103 101 103 100 93 92 95 98 97 100 99 98 95

Uruguay 103 111 101 95 91 91 77 67 78 77 80 73 77

Venuzuela 101 103 98 102 96 97 96 96 105 104 108 116 122
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1952/53 1953/54 954/ 1955/56 1956/57 1957/58 1958/59 1959/60 1960/61 1961/62 1962/63 1963/64
1964/65
(Prelim-
inary)

Indices, average 1952153-1956157 loo

PAR EAST ' 95 100 100 102 ' 103 101 103 105 106 107 106 106 107

3urma 107 100 96 95 102 87 98 102 99 97 105 103 105

2cylon 100 97 102 105 96 98 99 98 100 103 103 105 106

Mina (Taiwan) 95 98 101 101 105 108 110 104 106 104 105 101 112

ndia 93 102 101 102 103 100 103 104 106 106 103 103 104

ndonesia 96 103 105 99 98 98 98 98 96 93 95 84 90

apan 99 87 95 112 107 110 113 111 112 113 119 116 120

Corea, Rep. of 76 101 112 111 101 108 109 107 103 109 96 93 114

Aalaysia: Malaya 100 96 99 103 102 99 98 103 105 107 108 108 111

'akistan 104 100 102 95 99 96 94 98 99 100 97 107 104

'hilippines 99 101 99 98 103 104 101 99 102 101 101 102 97

rhai lard 95 108 86 102 108 86 96 97 110 114 116 123 118

\IRA it EAS-I 99 102 97 98 104 104 108 108 106 104 108 108 108

ran 94 99 99 102 106 110 112 113 105 115 110 112 97

raq 86 106 118 87 102 117 101 90 93 100 109 88 91

sraci 87 97 99 105 112 116 127 140 134 148 164 162 176
iyria 94 102 115 77 112 123 85 84 79 88 117 107 110
rurkey 105 111 86 97 101 99 111 110 110 101 103 111 107
mitad Arab Republic 101 94 101 101 103 107 107 108 111 94 112 110 112

CRICA 98 100 101 99 101 98 100 101 105 100 103 104 104

slorthwest Aftica 96 105 107 91 100 86 92 85 87 65 78 82 78

dgeria 96 103 106 94 101 90 84 87 86 69 77 77 69

Aorocco ' 96 ' 106 ' 110 ' 93 ' 95 ' 76 91 77 80 60 81 82 79
*unisia 98 111 103 79 109 97 126 101 114 69 79 101 110

;milli of Sahara " 99 99 100 101 101 101 102 104 108 106 108 108 108,.

chiopia 97 101 100 101 101 100 99 109 111 116 115 114 114
ouch Africa 94 101 100 100 105 100 101 103 107 113 112 103 103

VORLD ' 98 100 99 101 103 101 105 106 107 105 107 107 108
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1952/53 1953/54 1954/55 1955/56 1956/57 1957/58 953/59 1959/60 1960/61 1961/62 1962/63 1963/64
1964/65
(Prelim-

i nary)

Indices. average 1952153-1956157 100

WESTERN EUROPE .. 94 101 101 101 102 106 109 112 118 117 124 127 129

Northwestern Europe 96 101 102 99 102 106 106 108 118 114 124 126 126

Austria 91 102 96 103 108 112 116 109 123 127 130 131 139
Belgium-Luxembourg 94 96 104 107 100 108 112 105 114 112 118 121 128
Denmark. 100 101 101 97 101 111 110 110 116 121 123 115 122
Fi n land 98 105 100 97 100 107 110 112 127 126 119 135 131

France 93 101 106 99 100 99 102 107 121 116 127 129 131

Germany, Fed, Rep., of 95 101 101 100 102 105 110 107 121 110 123 127 126
Ireland 95 97 105 99 104 113 103 96 108 122 119 121 123

Netherlands 99 99 101 103 98 106 117 119 119 119 125 123 137
Norway 97 99 99 96 108 101 101 97 102 104 100 106 100

Sweden 104 104 101 90 101 99 95 98 100 104 100 98 106

Swinerland 101 100 103 99 97 99 108 106 110 110 110 107 111

United Kingdom 97 98 100 100 106 105 101 110 118 123 131 133 138

SCRitiacm E3IrOPC 90 103 98 105 104 106 115 122 116 125 124 130 131

Greace 82 105 99 104 111 125 121 126 118 137 133 141 155

Italy 92 104 96 105 103 102 117 117 108 118 117 114 120

Portugal 87 106 104 102 102 105 99 101 102 102 113 117 112

Spain 100 96 102 98 103 109 110 117 118 119 127 146 133

Yugoslavia 70 115 91 119 105 147 120 164 146 129 143 154 164

FAS11:RN EUROPE AND
U.S.S.R. 90 95 96 104 116 119 130 133 134 138 141 135 148

NORTH AMERICA . 99 98 97 101 106 101 109 110 111 110 113 121 119

Canada 112 105 78 99 106 91 96 100 106 90 114 126 118

Uni red States 98 97 99 102 104 102 111 111 112 113 113 120 119

OCEANIA 99 99 98 103 100 99 117 115 122 124 134 139 145

Australia 98 100 99 104 99 95 120 114 124 127 138 143 149

New Zealand 98 96 100 103 103 109 113 115 117 122 123 130 128

LA'F1N AMERICA 94 96 100 102 109 112 117 117 118 121 124 130 137

Central America 91 94 99 103 113 121 130 133 140 137 136 144 161

Cuba 100 97 94 98 111 113 115 116 131 105 91 101 120

Guatemala 97 98 100 99 106 107 110 114 117 123 129 132 133

Honduras 102 105 94 95 105 107 114 115 116 123 126 126 129

Mexico 135 91 103 106 115 128 142 146 149 159 163 172 190

Panama 91 98 98 108 106 114 119 123 117 125 127 136 140

South America 94 96 100 102 108 110 113 113 113 118 121 127 131

Argentina 99 95 100 99 107 108 113 104 99 108 107 122 123

Brazil 88 96 101 103 112 114 122 127 131 135 140 141 148

Chile 101 95 103 102 99 113 108 109 114 114 122 126 125

Colombia 98 98 97 104 103 103 105 108 108 108 114 119 129

Peru 99 100 103 102 97 100 106 113 112 118 118 120 120

Uruguay 94 109 101 99 97 100 82 75 90 91 100 91 103

Venezuela 92 96 99 108 105 110 111 117 133 136 148 167 182
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1954/55 1955/56 1956/57
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1957/58 1958/59 1959/60 1960/61 1961/62 1962/63 1963/64
1964/65
(Preli m-
i nary)

NoTE: See explanatory note to Annex Table IA.
Excluding China (Mainland). 2 Former French ZOTIC only. Derived by subtraction of subtotal for northwest Africa from regional

total,

Indices average 1952153-7956157 700

FAR EAST ' 91 98 100 104 108 106 112 118 122 124 126 130 134

Burma 102 98 96 97 107 93 109 115 114 115 127 127 133

Ceylon 98 90 102 112 97 101 105 113 117 126 128 136 147

China (Taiwan) 88 95 101 104 112 118 125 123 130 131 137 136 156

India 89 100 101 103 106 105 110 117 121 123 121 125 129

Indonesia 89 102 105 101 103 104 109 111 113 109 115 105 114

Japan 97 85 94 113 110 113 118 118 120 121 131 128 133

Korea, Rep. of 70 99 112 114 106 119 124 125 124 135 121 123 157

Malaysia: Malaya 90 90 101 103 116 112 110 127 143 154 167 169 180

Pakistan 98 101 103 95 103 102 102 109 114 115 114 131 131

Philippines 94 98 99 101 108 113 113 113 120 122 127 132 130

Thailand 89 107 84 105 115 91 105 108 125 132 143 156 152

NEAR EAST 93 100 97 100 109 113 118 120 121 122 130 133 134

Iran 91 96 98 104 111 119 122 124 115 130 131 135 120

Iraq 84 106 119 87 105 121 106 95 100 109 121 97 104

Israel 82 93 97 107 121 129 146 164 157 179 208 219 246

Syria 92 106 116 67 118 134 86 90 84 104 151 139 141

TurIcey 100 110 85 99 107 109 126 126 131 123 130 144 136

United Arab Republic 85 93 103 106 113 115 114 119 125 116 138 140 144

AFRICA 94 98 101 101 106 104 109 112 119 116 122 125 127

Northwest Africa 91 102 107 93 107 93 109 102 109 84 104 111 108

Algeria 91 99 106 96 109 98 95 101 103 86 98 101 92

Morocco 2 90 ' 103 ' 110 2 95 ' 101 82 118 101 109 84 117 122 120

Tunisia 95 109 103 79 113 101 135 109 127 78 91 120 133

South of Sahara' I 95 97 100 102 105 107 108 114 121 123 127 128 132

Ethiopia 94 100 100 102 104 104 104 117 121 125 127 128 130
South Africa 88 99 100 103 111 108 111 118 129 138 141 131 136

WottLo 94 98 99 102 107 108 114 117 120 121 125 128 132
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1952/53 1953/54 1954/55 1955/55 1956/57 1957/58 1958/59 1959/50 1960/51 1961/32 '1962/63 1963/64
1964/65

(Preli di-
i nary)

Indices average 1952153-1956157 100

WESTERN Eu ROPE . . 95 102 101 100 101 104 105 108 112 110 115 117 118

Northwestern Europc 97 101 103 99 100 103 103 103 112 107 115 115 117

Austria 91 103 96 103 107 112 115 107 121 124 126 128 134

Belgium-Luxembourg 95 97 104 106 99 106 109 102 110 108 113 115 120

Denmark 101 102 101 96 100 109 108 106 112 115 117 108 114

Finland 100 106 100 96 98 104 106 107 120 118 111 125 120

France 95 102 106 98 98 96 98 102 114 108 116 116 116

Germany, Fed. Rep. oí 97 102 102 99 100 101 105 101 113 101 112 114 112

Ireland 94 97 105 99 105 116 106 99 112 127 123 124 126

Netherlands 102 101 101 102 95 102 111 111 110 109 113 109 120

Norway 99 100 99 96 106 98 98 93 97 98 93 98 92

Sweden 105 104 101 89 100 97 93 95 96 100 95 93 100

Switzerland 103 102 103 98 95 95 102 99 100 98 95 90 90

United Ki ngdom 97 99 100 99 105 104 100 107 115 118 125 126 129

Southern Europe 92 104 98 104 102 104 112 118 111 119 117 121 121

Greece 03 106 99 103 109 122 117 121 112 129 125 131 144

lialy 93 104 96 104 102 100 115 113 104 114 112 108 113

Portugal 87 106 104 101 101 104 98 98 99 98 108 111 106

Spai n 102 97 102 97 102 106 107 112 112 112 119 135 122

Yugoslavia 72 117 91 118 102 143 115 156 138 120 131 140 147

EASTERN EUROPE AND
U.S S R 93 96 96 103 112 114 123 124 123 124 126 119 129

NORTH AMERICA 103 100 97 99 101 96 101 100 100 97 99 103 101

Canada 118 107 78 96 100 83 86 87 91 75 94 103 94

United States 101 99 100 100 100 97 103 102 101 100 99 104 101

OCEANIA 104 102 98 101 95 92 106 102 106 106 112 113 116

Australia 102 103 99 102 94 89 110 103 108 109 116 118 121

Nevv Zealand 103 98 100 101 99 102 104 103 103 105 103 107 103

LA'l IN AMERICA 99 913 100 99 103 103 105 102 101 101 100 102 104

Central America 96 97 100 100 107 111 116 116 118 112 108 111 121

Cuba 104 100 94 96 107 107 106 105 115 91 I 77 84 98

Guatemala 103 101 100 96 100 98 98 98 98 100 101 100 97

Honduras 108 108 94 92 99 98 101 99 97 100 99 96 94

Mexico 90 94 103 103 109 117 126 126 124 129 128 131 140

Panama 96 100 98 105 101 106 107 107 99 101 100 104 104

SOuth A merica 99 98 100 99 102 102 102 99 97 98 98 100 101

Awraina 102 97 100 97 104 102 105 95 89 06 93 105 104

Brazi I 95 99 101 100 105 105 108 110 110 110 111 108 110

Chi le 106 98 103 99 94 104 98 96 98 96 100 101 97

Colombia 102 100 97 101 99 96 96 97 95 93 96 98 103

Peru 104 103 103 99 91 91 94 98 94 97 94 92 90

Uruguay 100 112 101 96 91 93 74 66 77 76 80 71 77

Venezuela 100 100 99 103 97 98 95 97 108 107 112 122 128



ANNEX TABLE 2B. PER CAPUT FOOD PRODUCTION: COUNTRY, SUBREGIONAL AND REGIONAL INDICES (concluded)

198

NOTE: See explanatory note to Annex Table IA.
'Excluding China (Mainland). Former French zone only. 3 Derived by subtraction of subtotal for northwest Africa front regionaltotal.

1952/53 1953/54 1954/55 1955/56 1955/57 1957/58 1958/59 1959/60 1960/61 1961/52 1962/63 1963/64
1964/65
(Prelim-

inary)

Indices, average 1952153-1956157 loo
FAR EAST 94 100 100 102 104 100 103 106 108 107 106 107 108

Burma 106 100 96 95 103 87 100 103 100 99 107 104 107
Ceylon 103 93 102 109 92 93 95 99 101 105 105 108 114
China (Taiwan) 95 99 101 100 105 107 109 103 105 103 105 100 111

India 93 1C.3 101 102 102 99 102 105 107 106 102 103 104
Indonesia 93 194 105 99 99 98 100 99 99 93 97 86 92

layan 100 P7 94 112 107 109 113 112 113 114 121 117 120
Korea, Rep. of 74 102 112 111 101 110 112 109 106 112 97 96 119
MaLsysia: Malaya 96 92 102 101 110 103 98 109 120 124 131 129 134
Pakistan 102 103 103 93 99 96 94 98 101 99 96 108 106
Pailippines 100 101 99 98 102 103 100 97 100 99 99 100 95

Thailand 95 110 84 102 108 83 94 93 105 107 113 120 114

NEAR 12,AST 97 103 97 98 104 105 107 107 105 103 107 107 104

Iran 95 99 98 102 106 111 112 113 102 112 109 109 94
Iraq 86 107 119 86 102 117 101 89 92 99 109 85 90
Israel 88 98 99 104 112 115 125 137 127 140 155 157 169
Syria 99 110 116 65 109 120 74 75 66 78 110 98 96
Turkey 106 113 85 96 101 100 112 110 111 101 103 111 103
United Arab Republic 90 95 103 104 108 108 104 106 108 98 114 113 113

AFRICA 99 101 101 98 101 97 99 99 103 98 101 101 100

Northwest ACrica 96 105 107 91 101 86 93 85 88 66 80 83 79

Algeria 96 101 106 93 103 91 85 88 87 71 78 79 70
Morocco '95 .107 .110 '93 .95 . 75 92 77 80 60 81 83 80
Tunisia 99 111 102 78 110 97 128 101 115 69 79 102 111

South of Sahara 99 100 100 100 101 100 99 102 106 105 105 104 105

Ethiopia 97 101 100 100 101 99 98 108 110 112 111 110 110
South Af.-ic 93 102 100 100 105 100 101 104 111 117 116 106 107

WoRLD' 98 100 99 100 i 103 102 106 107 107 J 106 107 108 109
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Excluding China (Mainland). - 2 Paddy converted at 65 percent. - Excluding U.S.S.R. as well as China (Mainland). - -Including
allied fibers. - Beef and veal, mutton and lamb, Pork, poultry meat.

ANNEX TABLE 3A. - WoRLD PRODUCTION OF MAJOR AGRICULTURAL COMMODITIES

Prewar
average

Average
1948-52

Average
1953-57

Average
1958-62 1958/59 1959/69 1960/61 1961/62 1962/53 1963/64 1964/55

1965/65
(Prelim-
inary)

Million metric tons
Wheat 144.78 1 155.49 188.06 223.10 228.62 1 219.37 220.40 210.53 236.60 217.23 250.58 237.16
Barley 44.07 46.69 62.03 73.31 69.65 67.77 76.67 69.07 83.38 86.16 93.07 87.48
Oats 64.10 60.51 59.25 54.11 60.87 54.82 57.20 49.07 48.60 46.00 42.96 45.15
Maize 106.44 125.29 142.80 188.28 168.55 183.87 196.94 195.52 196.53 201.42 202.92 210.32
Rice (milled equivalent)2 65.68 71.79 83.83 100.16 92.34 97.89 103.01 103.64 103.94 111.30 112.90 105.32

Sugm- (ceAtrifugal) 24.90 31.90 39.96 50.18 48.79 48.54 53.68 50.60 49.29 53.43 64.11 60.21

Apples. 6.80 9.45 10.42 14.30 15.60 12.33 15.49 13.21 14.86 16.09 16.40 15.09

Citrus fruit 11.10 15.17 18.10 21.31 20.32 20.53 20.98 23.05 21.70 22.73 24.43 25.38

Bananas 8.10 14.02 15.76 19.22 17.44 18.68 19.55 19.97 20.45 22.22 23.86 24.46

Olive oil 0.94 1.00 1.12 1.25 1.12 1.24 1.41 1.47 0.99 1.94 0.98 1.30

Soybeans 2.32 8.69 12.11 18.52 17.68 16.50 17.17 20.75 20.53 21.22 21.32 24.63

Groundnuts 6.41 7.49 9.58 11.81 11.52 10.75 11.68 12.21 12.89 13.10 14.39 13.74

Cottonseed 11.38 12.33 14.69 16.22 14.73 15.57 16.37 16.63 17.83 18.61 18.87 18.76

Copra 2.27 2.64 3.17 3.10 2.93 2.73 3.35 3.38 3.10 3.32 3.35 3.38

Total vegetable oils and
oilseeds (oil equ'valen0 10.40 12.93 15.61 18.36 17.66 16.93 18.32 19.58 19.33 20.39 20.89 21.65

Coffee 2.41 2.14 2.53 4.10 3.46 4.62 3.94 4.35 4.11 3.92 3.17 4.66

Cocoa 0.74 0.76 0.82 1.08 0.90 1.04 1.16 1.13 1.17 1.22 1.53 1.26

Tea 0.47 0.58 0.71 0.04 0.79 0.81 0.83 0.89 0.90 0.92 0.96 0.98

VVine 20.26 18.95 21.55 24.75 23.94 24.57 24.41 22.40 28.45 25.49 28.10 28.09

Tobacco 2.29 2.73 3.15 3.26 3.12 3.28 3.24 . 3.15 3.49 3.84 4.06 3.73

Cotton (lint) 5.99 6.77 8.00 8.81 7.92 8.52 8.92 8.97 9.70 10.12 10.30 10.30

Jute 4 2.15 2.14 2.09 2.60 2.59 2.25 2.14 3.26 2.77 2.93 2.80 2.76

Sisal 0.25 0.32 0.46 0.59 0.54 0.58 0.61 0.60 0.63 0.66 0.70 0.68

VVool (greasy) 1.61 1.79 2.11 2.45 2.34 2.47 2.46 2.50 2.49 2.56 2.54 2.49

Rubber 1.00 1.74 1.88 2.07 1.97 2.07 2.02 2.12 2.16 2.11 2.27 2.29

Milk (total) 221.00 261.43 301.62 344.37 331.51 338.04 346.04 351.15 355.11 354.74 358.80 371.86

Meat 32.25 40.64 50.35 59.24 55.57 57.56 58.41 61.17 63.51 65.34 65.10 66.57

Eggs 6.32 8.70 10.57 12.52 11.68 12.15 12.47 13.03 13.26 13.29 13.76 14.24
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Prewar
Average 9Av48-52erage1

Average
1953-57

l

Average
1958-62 1958/59 1959/60 1960/61 1961/62 1962/63 1963/64 1964/65

1965/66
(Prelim-

inary)

Million metric tons

WESTERN EUROPE I
I

vVheat 31.07 30.32 36.23 41.36 39.08 42.66 39.62 37.60 47.83 41.46 46.80 47.82

Barley 9.08 10.93 15.77 21.75 17.73 20.35 22.14 22.59 25.96 23.62 29.58 30.22

Oats 16.44 14.84 14.85 12.84 12.88 12.57 13.29 12.92 12.53 12.67 11.86 11.56

Rye 7.49 6.65 7.10 6.53 6.99 7.17 7.04 5.42 6.04 5.86 6.34 5.39

Maize 9.73 7.18 10.04 13.15 11,08 14.32 14.83 13.13 12.38 15.21 15.41 14.79

Sugar (centrifugal) 4.02 5.13 6.80 8.12 8.19 7.32 9.93 7.80 7.34 8.57 10.18 8.73

Potatoes 69.87 76.38 79.13 74.38 72.43 72.75 79.97 73.03 73.70 80.42 68.10 63.67

Apples 3.16 4.68 4.95 7.10 7.98 5.65 8.17 6.27 7.45 8.17 7.82 6.96

Citrus fruit 1.99 2.10 2.43 3.35 2.91 3.28 3.27 4.07 3.25 4.13 4.24 4.20

Olive oil 0.81 0.83 0.90 0.99 0.80 1.07 1.10 1.20 0.80 1.62 0.63 1.07

Rapeseed 0.07 0.46 0.33 0.41 0.46 0.45 0.27 0.37 0.52 0.40 0.64 0.76

Total vegetable oil and oilseeds
(oil equivalent) 0.83 1.10 1.13 1.27 1.06 1.34 1.32 1.48 1.15 1.95 1.03 1.51

Wine 14.13 13.13 14.87 16.68 16.02 16.66 16.62 14.20 19.89 16.64 19.61 19.30

Tobacco 0.19 0.25 0.31 0.27 0.30 0.32 0.26 0.20 0.26 0.33 0.36 0.32

Cotton (lint) 0.02 0.04 0.09 0.16 0.11 0.14 0.14 0.20 0.21 0.20 0.15 0.16

Milk (total) 77.02 76.64 91.30 102.09 97.29 97.33 102.96 105.68 107.21 106.71 106.06 110.23

Meat ' 9.32 8.13 11.29 13.73 52.39 12.89 13.69 14.45 15.25 15.45 15.57 16.01

Eggs 1.95 2.13 2.72 3.34 3.09 3.25 3.32 3.45 3.58 3.72 3.90 4.10

EASTERN Eu ROPE

Wheat 11.6 "10.8 11.8 13.2 11.9 14.0 12.9 13.6 13.9 13.4 14.4 17.8

Rye 11.6 011.1 10.5 11.1 11.2 11.9 11.4 11.3 9.7 10.0 10.2 11.1

Barley 5.3 '4.1 4.9 5.8 4.0 5.7 6.3 5.9 6.4 6.1 6.1 6.5

Oats 6.6 '5.1 5.2 5.3 5.3 5.2 5.5 5.4 5.1 4.8 4.0 4.3

Maize 7.6 '5.7 9.4 10.3 8.1 11.5 11.3 10.5 10.4 12.1 12.9 12.1

Sugar beet 14.3 "20.2 23.2 28.1 37.0 23.2 33.9 29.8 26.8 31.1 34.0 33.4

Potatoes 65.6 '53.6 61.2 61.5 58.5 60.2 63.9 63.9 61.0 69.4 73.4 64.9

Meat (total)'," 2.9 2.8 '3.6 4.3 4.2 4.2 4.3 4.5 4.5 4.4 , 4.5 4.7

Milk (total) 27.4 19.7 23.4 28.1 27.1 27.9 28.4 28.8 2E3.1 23.3 1 28.4 28.1

Eggs' ... '9.4 11.8 16.4 14.3 15.4 16.8 18.0 17.3 17.1 13.3 19.3

U.S.S.R.

Wheat 031.8 '30.9 51.3 69.4 76.6 69.1 64.3 66.5 70.8 49.7 74.4 59.6
Rye 621.0 '17.8 15.0 16.5 15.7 16.9 16.4 16.7 17.0 11.9 13.6 16.1

Barley 012.1 '6.5 9.5 14.4 i 13.0 10.2 16.0 13.3 19.5 19.8 28.6 20.2
Oats 016.8 013.0 11.7 10.7 13.4 13.5 12.0 8.9 5.7 4.0 5.5 6.0
Millet "4.4 01.7 3.0 2.6 2.9 1.3 3.2 2.9 2.8 1.5 3.5 2.1

Maize '5.1 '5.8 8.3 19.0 16.7 12.0 18.7 24.3 23.5 14.3 19.7 12.0
Pulses '2.5 '1.7 1.1 3.7 1.8 2.1 2.7 4.0 7.6 8.0 8.5 8.0
Cotton, raw '2.2 '3.4 4.1 4.4 4.3 4.7 4.3 4.5 6.3 5.2 5.3 5.7
Flax - fiber '0.4 '0.2 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.3 0.4
Sugar beet '18.0 020.6 29.3 50.9 54.4 43.9 57.7 50.9 47.4 44.1 81.2 71.5
Total oilseeds 03.2 '2.4 '3.1 4.8 5.2 3.4 4.3 5.3 5.5 4.9 6.5 ...
Sunflowerseed '2.6 '1.9 3.0 4.2 4.6 3.0 4.0 4.8 4.8 4.3 6.1 5.4
Potatoes '75.9 '76.9 80.6 82.3 86.5 86.6 84.4 84.3 69.7 71.8 93.6 83.0
Milk, total "33.6 035.5 44.3 61.7 58.7 61.7 61.7 62.6 63.9 61.3 63.3 72.4
Meat, total' 64.7 24.7 6.5 8.7 I 7.7 8.9 8.7 3.7 9.5 10.2 8.3 9.6
Wool (greasy) '0.2 ',0.2 0.2 0.4 0.3 0.4 0.4 0.4 0.4 0.4 0.3 0.4
Eggs ' '12.2 "12.1 18.7 27.1 23.0 25.6 27.5 29.3 30.1 28.5 26.7 29.0

NORTII AMERICA

Wheat 26.65 44.51 40.86 46.13 50.50 42.63 51.05 41.32 45.16 50.77 51.47 54.56
Barley 6.26 10.09 13.16 13.45 15.57 13.89 13.60 11.07 13.12 13.64 12.41 13.64
Oats 18.99 25.19 24.74 22.13 25.68 20.53 22.91 19.06 22.42 21.20 18.28 20.32
Maize 53.20 74.70 74.76 93.99 1 86.01 97.93 99.93 92.83 93.22 104.85 92.38 107.48
Sorghum 1.24 3.90 6.94 13.95 14.76 14.10 15.75 12.19 12.95 14.93 12.49 16.92
Rice (milled equivalent)' 0.62 1.25 1.56 1.61 1.32 1.58 1.61 I 1.60 1.95 2.07 2.16 2.27
Sugar (centrifugal) 2.76 2.96 3.36 3.91 3.57 3.67 3.93 4.10 4.27 5.11 5.28 4.87
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Prewar
Average

Average
1946-52

Average
1953-57

Average
1958-62 1958/59 1959(60 1960/61

tons

1961/62 1962/63 1963/64 1964/65
1965/66
(Prelim-
inary)

Million metric
Potatoes 11.94 12.49 12.41 13.98 13.92 12.78 13.63 1934. 14.23 14.42 13.04 15.16
Apples 2.91 2.71 2.63 3.02 3.13 3.08 2.67 3.09 3.15 3.21 3.44 3.41
Citrus fruit 3.62 6.41 7.24 7.02 7.35 7.20 6.85 7.80 5.138 5.67 6.94 7.55
Soybeans 1.17 7.40 10.58 16.60 15.97 14.69 15.25 18.68 19.39 19.17 19.29 23.18
Cottonseed 4.93 5.20 5.17 5.22 4.35 5.44 5.34 5.42 5.57 5.62 5.65 5.55
Total vegetable oils and oilseeds
Coil equivalent) 1.19 2.70 3.22 4.19 4.07 3.78 4.07 4.48 4.53 4.75 4.78 5.65
Tobacco 0.62 1.02 1.01 0.98 0.38 0.89 0.93 1.03 1.14 1.15 1.09 0.92
Cotton (lint) 2.81 3.11 3.01 3.03 2.51 3.17 3.11 3.12 3.24 3.34 3.31 3.26

Milk (total) 54.44 59.55 63.44 64.39 63.93 63.39 63.83 65.23 65.51 65.08 65.82 65.26
Meat 1 9.34 13.22 15.99 17.95 16.61 17.63 17.97 18.74 18.50 19.74 20.95 20.77

Eggs 2.42 3.93 4.11 4.13 4.16 4.24 4.09 4.07 4.10 4.05 4.11 4.11

OCEANIA

Nheat 4.38 5.30 4.42 6.93 6.02 5.64 7.70 6.94 8.60 9.20 10.28 7.06
Sugar (centrifugal) 0.94 1.04 1.44 1.69 1.64 1.60 1.55 1.55 2.13 2.06 2.30 2.35
Nool (greasy) 0.59 0.69 0.34 1.01 0.97 1.02 1.00 1.04 1.04 1.09 1.10 1.03
Milk (total) 10.17 10.24 11.22 11.79 11.37 11.83 11.94 '11.66 12.16 12.35 12.71 13.013

Meat 1 1.44 1.65 1.92 2.29 2.26 2.21 2.13 2.32 2.51 2.56 2.62 2.55

LATIN AMERICA

Nheat 8.62 7.98 10.46 9.26 10.60 9.47 7.86 8.96 9.41 13.05 15.21 10.29
Maize 13.00 15.02 18.88 23.68 21.93 22.37 23.59 25.19 25.35 25.63 31.00 32.60

Rice (milled equivalent) a 1.33 3.06 3.31 5.06 4.19 4.94 5.28 5.41 5.56 5.94 5.46 5.64
Sugar (ce.ntrifugal) 6.89 12.52 13.78 16.67 16.73 17.15 18.05 16.11 15.29 16.44 18.82 19.62

CitI'llS fruit 3.23 3.76 4.26 5.20 4.76 4.77 5.22 5.24 i 6.05 5.78 5.71 5.70

Bananas 4.20 8.38 10.42 12.89 11.91 12.73 13.20 13.21 13.40 14.60 16.12 16.20

Groundnuts 0.16 0.37 0.59 1.00 0.78 0.81 1.05 1.27 I 1.11 1.01 1.32 1.43

Cottonseed 1.24 1.57 2.09 7..65 2.38 2.19 2.61 2.81 1 3.27 3.11 3.30 3.30

Sunflowerseed 0.16 0.93 0.69 0.74 0.49 0.93 0.63 0.97 0.62 0.57 0.82 0.99

Copra 0.06 0.09 0.17 0.24 0.23 0.23 0.24 0.25 0.25 0.2E1 0.28 0.29

Palm kernels - 0.10 0.12 0.16 0.15 0.14 0.16 0.13 0.20 0.21 0.22 0.22

Total vegetable oils and oilseeds
(oil equivalent) 1.03 1.11 I 1.25 1.73 1.45 1.63 1.66 1.96 1.93 1.88 2.17 2.12

Coffee 2.11 1.77 1.97 3.14 2.69 3.78 2.92 3.39 2.94 2.62 1.87 3.36

Cocoa 0.24 0.26 0.30 0.31 0.32 0.36 0.28 0.28 0.30 0.29 0.31 0.33

Tobacco 0.21 0.31 0.37 0.43 0.40 0.41 0.44 0.45 0.48 0.50 0.52 0.5E

Cotton (lint) 0.59 0.86 1.16 1.46 1.30 1.21 1.45 1.55 1.78 1.73 1.83 1.8:

Sisal 0.01 0.08 0.12 0.19 0.16 0.19 0.20 0.20 0.21 0.23 0.26 0.21

Wool (greasy) 0.27 0.33 0.33 0.34 0.34 0.34 0.34 0.34 0.33 0.36 0.36 0.31

Milk. 12.22 14.48 18.41 21.86 20.54 21.61 22.53 22.16 22.45 23.04 23.90 24.13

Meat 1 5.27 6.27 6.86 7.50 7.81 7.13 7.09 7.55 7.91 8.03 7.70 7.71

Eggs 0.48 0.58 0.78 0.96 0.93 0.90 0.95 1.03 0.98 0.98 1.04 1.01

FAR EAST '

VVheat 12.13 11.50 13.64 16.27 13.32 15.86 16.46 17.18 18.52 16.41 16.04 18.7(

Maize 6.11 6.56 8.37 11.60 10.13 10.59 11.06 12-45 13.77 12.83 14.71 15.43

Millet and sorghum 14.94 13.32 16.83 17.82 18.23 17.28 13.00 17.03 18.55 18.16 19.51 16.91

Rice (milled equivalent). 60.61 63.47 73.77 88.37 82.13 86.37 90.95 91.84 90.58 97.19 99.11 94.0:

Sugar (centrifugal) 4.18 3.16 4.90 6.28 5.74 6.25 6.79 6.48 6.14 6.84 7.92 8.31

Sugar (noncentrifugal) 3.67 4.03 4.72 5.83 .5.92 5.57 5.95 5.58 6.15 7.53 8.13 8.1:

Pulses' 6.78 7.11 8.76 10.31 8.69 11.41 10.06 10.87 10.50 10.18 8.89 10.3;

Soybeans 1.12 1.02 1.22 1.28 1.27 1.30 1.31 1.30 1.22 1.15 1.14 1.1,

Groundnuts 3.77 3.80 4.97 5.95 6.24 5.66 5.71 5.94 6.19 6.40 7.44 6.4,

Copra 1.90 2.23 2.61 2.48 2.33 2.13 2.75 2.73 2.46 2.65 2.67 2.71

Total vegetable oils ,Ald oilseeds
(oil equivalent) 3.96 4.06 5.00 5.35 5.31 4.88 5.47 5.55 5.56 5.53 6.08 5.8:

Tea 0.46 0.53 0.65 0.74 0.71 0.72 0.72 0.78 0.77 0.78 0.82 0.8:

Tobacco 0.79 0.60 0.78 0.85 0.77 0.87 0.84 0.84 0.95 0.99 1.02 1.01

Cotton (lint) 1.22 0.90 1.24 1.29 1.24 1.07 1.36 1.27 1.49 1.61 1.50 1.4"

Jute 1, 1.94 2.02 1.97 2.49 2.48 2.14 2.03 3.14 2.65 2.81 2.67 2.6:
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' Beef and veal, mutton and Iamb, pork, poultry meat. - 1949-52. - Slaughtered weight. - 'Thousa.rul million units. - Average1955-57. - " 1940. - 1953. -I Paddy converted at 65 percent. - 'Excluding China (lvlainland). - Dry beans, dry peas, broad beans,chick-peas, lentils. - " Including allied fibers.

Prewar
Average

Average
1948-52

Average
1953-57

Average
1958-62 1958/59 1959/60 1960/61 1961/62 1962/63 1963/64 1964/65

1965/66
(Prelim-

inary)

Million metric tons
Rubber (natural) 0.97 1.65 1.75 1.90 1.82 1.90 1.84 1.95 1.98 1.93 2.07 2.10
Milk (total) 23.23 25.23 27.61 29.93 28.64 29.73 30.04 30.45 30.79 32.99 33.29 33.29
Meat 1.87 2.02 2.49 2.91 2.78 2.88 2.86 2.93 3.10 3.10 3.16 3.23
Eggs 0.44 0.42 0.73 1.01 0.83 0.88 0.95 1.14 1.25 1.30 1.45 1.55

NEAR EAST

Wheat 9.50 10.95 15.30 16.63 16.69 16.27 16.40 15.72 18.06 18.69 17.38 17.71
Barley 4.24 4.77 6.34 6.37 6.47 6.01 6.13 6.02 7.23 7.71 6.37 6.78
Maize 2.40 2.58 3.13 3.47 3.44 3.32 3.58 3.41 3.59 3.47 3.75 3.75
Rice (milled), 1.09 1.35 1.50 1.74 1.40 1.72 1.83 1.52 2.24 2.44 2.33 2.61
Sugar (centrifugal) 0.22 0.42 0.66 1.02 0.85 1.02 1.20 1.00 1.02 1.15 1.52 1.33
Pulses ,° 0.70 0.78 0.86 0.90 0.89 0.91 0.90 0.76 1.02 0.92 1.09 1.05
Citrus fruit 0.79 0.86 1.21 1.55 1.52 1.49 1.43 1.47 1.83 2.15 2.18 2.09
Dates 0.87 0.86 1.07 1.28 1.36 1.00 1.15 1.41 1.49 1.43 1.33 1.35
Olive oil 0.06 0.08 0.10 0.12 0.13 0.08 0.11 0.18 0.09 0.16 0.19 0.11
Cottonseed 1.09 1.22 1.44 1.93 1.77 1.82 1.91 1.99 2.16 2.13 2.40 2.40
Total vegetable oils and oilseeds
(oil equivalent) 0.32 0.41 0.53 0.67 0.63 0.64 0.65 0.75 0.67 0.76 0.87 0.79
Tobacco 0.09 0.12 0.15 0.15 0.14 0.16 0.17 0.14 0.11 0.16 0.22 0.17
Cotton (lint) 0.56 0.66 0.76 1.03 0.95 0.99 1.02 1.05 1.16 1.12 1.34 1.40
Wool (greasy) 0.07 0.08 0.10 0.12 0.11 0.12 0.12 0.12 0.12 0.12 0.13 0.13
Milk (total) 2.70 10.52 10.96 12.57 12.38 12.81 12.67 12.49 12.52 12.59 12.70 12.72
Meat, 1.13 0.90 1.16 1.40 1.29 1.32 1.44 1.47 1.49 1.55 1.55 1.58

AFRICA

Wheat 2.66 3.17 4.03 3.79 3.97 3.80 4.03 2.79 4.33 4.58 4.65 4.44
Barley 2.60 3.19 3.31 2.73 3.39 2.77 3.02 1.53 2.92 3.45 2.64 2.97
Maize 4.62 7.67 9.80 12 82 11.01 11.64 13.79 13.48 14.20 12.83 12.90 12.00
Millet and sorghum 2.31 2.51 3.23 3.90 3.63 3.62 4.05 3.83 4.34 4.62 5.04 4.95
Rice (milled equivalent). 1.11 1.62 1.87 2.09 2.00 2.02 2.17 1.96 2.31 2.33 2.40 2.35
Sugar (centrifugal) 0.95 1.37 1.83 2.36 2.23 2.34 2.03 2.53 2.67 3.01 2.95 2.95
Pulses,' 1.02 1.44 1.55 1.46 1.41 1.55 1.51 1.38 1.47 1.57 1.64 1.66
Citrus fruit 0.38 0.79 1.12 1.50 1.30 1.42 1.56 1.57 1.66 1.80 1.85 1.84
Bananas 0.30 0.66 0.89 0.95 0.91 0.95 0.95 0.94 1.01 1.06 1.10 1.10
Olive oil 0.07 0.08 0.11 0.12 0.18 0.08 0.19 0.08 0.09 0.15 0.15 0.11
Groundnuts 1.86 2.39 3.17 3.75 3.39 3.23 3.78 3.95 4.38 4.35 4.25 4.34
Total vegetable oils and oilseeds
(oil equivalent) 1.73 2.14 2.55 2.77 2.77 2.59 2.86 2.76 2.85 2.98 2.94 2.90
Coffee 0.14 0.28 0.45 0.76 0.62 0.66 0.80 0.75 0.95 1.05 1.04 1.05
Cocoa 0.49 0.50 0.51 0.76 0.57 0.66 0.87 0.83 0.85 0.90 1.19 0.89
Wine 2.14 1.72 2.30 2.22 2.03 2.61 2.26 2.25 1.95 2.06 1.79 1.80
Tobacco 0.06 0.14 0.16 0.20 0.20 0.20 0.21 0.20 0.19 0.25 0.26 0.26
Cotton (lint) 0.14 0.22 0.28 0.30 0.31 0.32 0.33 0.23 0.31 0.33 0.34 0.36
Sisal 0.16 0.23 0.30 0.37 0.35 0.37 0.38 0.37 0.40 0.41 0.42 0.40
Rubber (natural) 0.01 0.06 0.10 0.14 0.13 0.14 0.15 0.14 0.15 0.15 0.16 0.15
Wool (greasy) 0.15 0.13 0.17 0.17 0.17 0.18 0.17 0.18 0.17 0.17 0.17 0.18
Milk (total) 6.82 9.98 11.01 11.96 11.54 11.68 12.02 12.17 12.37 12.48 12.64 12.64
Meat 1 1.21 1.83 2.02 2.29 2.16 2.19 2.24 2.42 2.43 2.43 2.44 2.46
Eggs 0.14 0.22 0.24 0.28 0.26 0.27 0.28 0.29 0.29 0.29 0.29 0.29
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1938 1948 19.6 1957 1958 1959 1960 1961 1962 1963 1964
1965

(Prelim-
inary)

1963

Worm) 'FO I-Al. 20 900.0 19 500.0 30 400.0 31 400.0

T1

32 800.0

ousand 1

36 300.0

letric ro,

39 500.0

s

42 900.0 46 300.0 47 400.0 51 600.0 52 900

Y.

100.0

A. 1963 catch: 1 000 000
ions and more 11 980.0 11 210.0 18 950.0 19 670.0 20 870.0 23 800.0 26 900.0 29 480.0 31 780.0 32 050.0 34 970.0 35 .500 67.6

PCI'll 23.4 84.1 322.3 511.0 961.2 2 186.6 3 569.1 5 284.3 6 956.9 6 900.3 9 130.7 14.6
Japan 3 677.7 2 518.5 4 772.8 5 407.3 5 504.7 5 884.1 6 192.7 6 710.5 6 866.9 6 694.7 6 334.7 14.1
China (Mainland) ... . 2 648.0 3 120.0 4 060.0 5 020.0 5 800.0 ... ... ... ... ...
U.S.S.R 1 523.0 1 405.0 2 616.0 2 531.0 2 621.0 2 756.0 3 051.0 3 250.0 3 616.5 3 977.2 4 475.0 ... 8.4
United States 2 260.1 2 416.6 2 989.4 2 759.8 2 708.6 2 890.8 2 814.7 2 931.9 2 972.8 2 776.6 2 647.1 2 701.1 5.9
Norway I 127.8 1 422.2 2 187.3 1 745.8 1 442.3 1 575.2 1 543.0 1 523.0 1 331.7 1 387.9 1 608.1 2 280.1 2.9
Canada 836.8 1 052.9 1 105.5 997.1 1 007.6 1 094.4 934.5 1 019.6 1 123.5 1 197.4 1 211.1 1 258.7 2.5
South Africa and South West

Africa 68.0 187.8 536.4 583.6 655.7 747.6 867.6 1 010.8 1 061.1 1 170.0 1 254.5 ... 2.5

Spain 408.5 547.2 761.6 777.2 844.9 859.1 969.9 988.0 1 107.5 1 125.3 1 203.5 1 338.5 2.3

India . 1 012.3 1 233.0 1 064.6 823.2 1 161.4 961.0 973.7 1 046.3 1 320.0 ... 2.2

B. 1963 cmell: 500 000
htns and more hut
less than I 000 000
ions 3 940.0 3 970.0 5 370.0 5 370.0 5 450.0 5 770.0 5 650.0 6 040.0 6 690.0 6 920.0 7 700.0 8 000.0 14.7

Denmark and Faeroe Islands 160.1 318.6 579.3 633.9 704.7 760.9 690.6 757.6 928.6 984.9 1.010.2 .. 2.1

United Kingdom I 198.1 1 206.1 1 050.4 1 014.7 999.0 988.9 923.8 892.6 944.3 960.9 974.3 1 046.8 2.0
Indonesia 472.0 ... 713.9 728.0 687.0 754.1 956.7 906.8 943.0 936.2 .. 2.0

Iceland 327.2 473.1 517.3 502.7 580.4 640.8 592.8 710.0 832.6 784.5 972.7 1 198.3 1.7

Chi le 32.2 64.6 188.3 213.1 225.8 272.6 339.6 429.9 638.6 761.9 1 160.9 703.5 1.6

France 643.6 512.8 623.7 595.9 611.8 703.1 734.2 750.9 744.3 742.3 780.4 1.6

Germany, F,..d. Rep. o' 777.2 414.0 800.6 791.7 725.4 768.0 674.0 619.0 632.7 647.2 67.4.3 630.7 1.4

Philippincs 80.9 195.1 416.0 407.5 447.3 457.6 465.8 476.1 505.3 565.6 623.5 685.7 1.2

Portugal 247.2 292.1 482.6 479.5 466.0 427.8 475.1 500.0 525.6 539.7 603.7 1.1

C. 1963 cairn: 100 000
tons and more but
less than 500 000 ions

.

4 080.0 3 230.0 4 470.0 4 570.0 4 560.0 4 720.0 4 880.0 5 290.0 5 550.0 6 150.0 6 820.0 13.0

Koren, Rep. of 944.2 293.8 346.6 409.3 403.3 392.1 357.2 424.5 468.5 465.7 524.0 1.0

Thailand 161.0 161.0 217.9 234.5 196.3 204.7 220.9 305.6 339.7 418.7 577.0 0.9

Brazil 103.3 144.8 208.0 212.2 211.9 239.1 251.0 275.1 379.4 411.1 ... ... ...
Viet-Nam, Rep. of 180.0 ... 130.0 135.0 143.0 153.5 240.0 250.0 255.0 378.6 397.0 375.0 0.8

Netherlands 256.2 294.1 298.1 300.8 313.8 319.6 314.7 346.1 321.9 361.0 387.8 377.0 0.8

Burma ... ... 360.0 360.0 360.0 360.0 360.0 360.0 360.0 360.0 360.0 360.0 0.8

China (Taiwan) 89.5 83.5 193.2 208.0 229.7 246.3 259.1 312.2 327.0 350.7 376.7 381.7 0.7

Pakistan ... ... 277.0 282.8 283.7 290.1 304.5 319.1 330.5 345.0 360.6 379.0 0.7

Sweden 129.2 193.9 197.4 222.1 238.0 268.0 254.7 267.3 292.6 339.8 372.1 364.6 0.7

Korea, North 925.2 ... ... 291.5 ... ... ... ... .,. ... ... ... ...
Mexico 17.1 68.4 144.8 117.5 163.9 192.4 197.9 225.4 218.6 244.3 258.4 ... 0.5

Malaysia ... 144.9 139.1 138.9 139.9 146.5 169.4 181.2 201.0 230.8 241.1 253.4 0.5

Angola 26.2 113.2 420.5 395.5 278.2 267.4 252.0 241.5 269.3 239.7 355.8 256.6 0.5

Italy 181.2 ... ... ... ... ... ... 279.0 256.0 271.0 295.5 317.3 0.5

Poland 32.5 47.1 139.3 138.8 145.1 162.2 183.9 185.5 179.6 226.7 264.3 297.5 0.5

Germany, Eastern ... ... 74.9 96.5 93.2 105.6 114.4 130.1 150.1 189.4 224.9 ... 0.4

Morocco 43.7 68.6 112.4 151.5 172.7 151.5 162.9 178.4 171.4 184.1 199.6 214.9 0.4

Cambodia ... ... 150.0 ... ... ... ... 148.3 145.8 157.5 , 164.6 165.8 0.3

Turkey 76.0 ... 139.5 116.7 101.3 96.7 89.4 92.3 60.6 130.7 121.7 ... 0.3

Argentina

Greece

55.3

25.0

71.2 76.6

33.6 65.0

82.5
75.0

84.2
80.0

89.9

82.0

104.6

87.0

101.9

110.0

101.4

110.0

130.3

115.0

1 168.2
.

i

1
117.0

205.2

124.0

0.3
0.2

Senegal ... 75.5 85.9 99.8 122.1 126.9 133.4 118.2 127.4 ... 0.2

United Arab Republic 38.1 42.8 70.3 75.2 80.0 85.6 88.5 92.0 118.0 104.2 . 0.2------ --
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1938 1948 1956 1957 1958 1959 1960 1961 1962 1963 1964
1965

(Prcli in-
i nary)

1963

Thousorul 17etric tons

D. /963 catch: less than
I0000() tons 900.0 1 090.0 1 610.0 1 790.0 1 920.0 2 010.0 2 070.0 2 090.0 2 280.0 2 280.0 2 110.0 ... 4.7

76 cuntri_s - 53 spc.tifi.d
and 123 u..spaci6ed 950.0 1 090.0 1 610.0 1 790.0 1 920.0 2 010.0 2 070.0 2 090.0 2 280.0 2 280.0 2 110.0 ... 4.7

Dt. 1963 catch: .50 000
tons awl 1110IT but
less aunt 500 000
Ions

icliczuela 21.7 92.3 61.3 83.7 78.3 83.3 84.7 84.9 94.9 97.3 110.6 ... 0.2
:eylon ... 24.0 40.3 38.5 40.7 48.3 57.8 74.0 83.9 92.6 101.6 94.3 0.2
linland 44.4 46.1 60.2 64.1 61.4 65.9 64.4 73.3 68.5 83.6 63.1 73.5 0.2
:had ... ... ... ... ... . 65.0 ... 80.0 80.0 ... 100.0 0.2
-long Kong ... 34.3 57.2 67.2 69.5 67.0 62.3 63.6 70.8 75.1 76.3 81.8 0.2
Eanzani 23.5 29.7 63.8 63.8 63.8 69.9 69.1 70.7 70.8 85.3 ... ... 0.2
\ ustralia 33.5 38.9 49.9 55.3 54.3 58.8 61.0 62.4 67.2 70.8 76.6 79.4 0.1
Jganda ... 11.0 45.7 51.3 53.4 55.6 62.6 61.2 64.5 69.6 70.6 72.7 0.1
3hail ... ... 26.3 29.4 30.9 36.0 31.8 40.3 48.7 62.8 79.1 ... 0.1
Iclgium 42.5 70.8 69.1 62.9 64.0 57.5 63.7 61.6 59.9 61.9 59.4 59.8 0.1
:ongo, Dem. Rep. of 0.9 17.5 96.2 122.4 136.6 153.4 ... 68.0 70.0 60.0 ... ... 0.1
..ligeria ... ... ... ... ... . . 53.5 48.5 59.0 59.0 59.0 0.1
:amcroon 18.0 22.0 43.5 53.6 57.8 ... 43.8 53.7 55.3 56.6 57.0 58.5 0.1
;omit Arabia, Fed. of ... 20.0 21.8 22.6 21.5 24.4 22.3 47.4 53.8 55.3 52.0 52.0 0.1

D2. 1963 catch: 5 000
torts an(I wore but
feu Man 50 000

'cuador 1.8 3.4 21.8 26.4 31.1 35.9 44.3 38.6 42.6 50.3 46.3 53.5 0.1
:olombia 10.0 15.0 21.2 30.1 25.0 21.1 29.7 47.5 51.7 47.4 53.3 ... 0.1
vory Cansa ... ... 24.0 30.0 40.0 40.0 44.0 41.5 43.0 45.0 53.0 ... 0.1
Jew Zealand 27.0 35.7 38.4 39.0 39.3 41.5 44.3 43.1 41.3 40.8 44.2 ... 0.1
:tib 10.0 8.3 15.6 22.0 21.9 29.2 31.2 30.5 35.0 35.6 36.3 40.3 0.1
`ugoslavia 16.8 21.2 28.4 30.7 31.4 29.4 30.9 37.3 30.3 34.4 39.3 419 0.1
3rcenland 4.7 21.0 25.8 30.8 32.0 33.2 34.6 41.8 43.3 33.3 38.3 40.6 0.1
Aadagascar ... . 25.5 27.0 28.0 29.0 30.5 35.9 44.9 ... ...
'.ambi ... ... 18.4 26.2 26.9 20.9 19.5 20.4 22.2 40.1 42.3 40.1 0.1
rcland 12.6 25.3 30.5 36.6 36.5 38.6 42.8 32.1 29.0 27.6 31.9 35.7 0.1
)allomey ... ... 23.0 23.0 23.0 28.0 28.0 28.0 30.0 25.0 26.0 20.0 0.1
ran ... ... ... ... ... . ... ... ... ... ... ... ...
,ierna Leone ... .. ... ... 14.7 16.2 17.4 18.8 21.0 21.4 21.5 21.6
"unisia 9.6 12.2 11.9 14.0 15.2 14.8 16.3 22.4 19.0 21.3 ... ... --
iungary 7.0 4.0 10.9 12.3 13.0 14.4 14.9 19.3 21.0 21.0 22.7 ... --
(.enya ... ... 32.6 25.5 22.0 22.6 12.6 13.5 18.4 20.1 20.7 23.4 ---
udan 8.8 11.4 13.5 9.9 19.2 16.2 16.5 17.3 18.6 ... ... ... ...

dali ... ... 19.0 19.0 16.0 20.0 28.0 19.4 18.5 ... ... ... ...
arad l 1.7 2.5 10.3 11.6 12.6 13.2 13.8 14.9 16.4 17.5 18.7 19.5 --
tyukyu Islands 12.0 7.7 13.7 13.1 16.6 21.4 14.4 16.0 17.8 17.4 21.7 24.0
omalia ... ... 17.1 ... ... ... ... ... ... .. ... ...
dgcria 21.2 30.0 22.3 22.2 18.9 22.5 25.6 30.7 14.4 16.9 17.3 ... _..

amaina 4.5 ... 6.5 7.1 7.8 8.3 8.5 11.5 11.9 13.9 16.0 16.6
talawi ... 6.3 11.5 13.7 13.2 18.9
'anaina 0.7 0.7 4.5 6.5 6.8 14.8 10.9 11.4 14.4 13.4 25.7 39.3
mmrican Samoa ...... ... 7.6 13.3 12.7 12.6 ... ... ... ... ... ...
:ongo (B.-azzaville) . ... 8.6 11.6 11.5 12.6 ... --
rag 3.5 4.0 8.5 ... ... 9.0 11.3 19.2 12.5 - -
lurundi ... 2.3 5.4 9.7 11.5 11.0 9.2 5.3 7.2 10.6 9.7 13.3 __
2zechoslovakia 3.0 3.5 ... ... 8.1 8.6 8.8 9.9 10.1 9.7 10.6 11.0
;uyana ... 3.4 3.1 3.5 3.0 5.7 7.4 7.9 9.2 10.4 12.0 -
Jiger - . . 3.4 4.2 6.0 9.0 6.3 ... _

thiopia ... ... 11.0 13.5 27.9 34.7 19.1 17.2 14.0 8.9 ... ...
'Sagan ... 7.2 6.6 8.0 6.0 6.6 5.8 . 73 . 78 . 87 . 95 ... .--.
a. Pierre and Miquelon 1.9 2.2 9.3 7.9 8.3 9.4 10.3 13.6 8.1 8.2 8.6 10.0
'rinidad and Tobago 2.7 ... 3.6 2.9 4.2 7.2 7.2 7.7 7.5 7.9 ... ... _
.ulgaria 5.6 6.4 5.7 5.1 6.1 6.1 8.7 8.1 9.6 7.5 13.2 19.8 -

I Salvador . ... ... 2.5 2.7 5.2 5.7 6.0 6.3 6.9 8.5 -
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Unit 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964
1965

(Prelim-
inary)

Million units
WORLD r

Fuelwood W 779 779 776 791 784 790 772 779 784 793 801 810
Industrial roundwood 855 905 927 915 913 972 989 976 997 1 003 1 045 1 062
Sawn softvvood 218.9 234.0 235.8 231.7 241.8 259.2 258.5 256.8 259.3 266.6 280.8 282.0
Sawn hardwood " 57.3 61.3 64.1 59.5 62.0 65.1 67.1 68.2 69.6 72.5 75.4 76.3
Plywood " 8.9 10.8 11.3 11.8 13.0 14.8 15.4 16.5 18.3 20.2 22.3 23.9
Fibreboard t 2.8 3.2 3.3 3.4 3.7 4.1 4.3 4.6 4.9 5.3 5.7 5.9
Mechanical woodpulp " 14.3 15,3 16.1 16.2 15.9 17.1 18.0 18.4 18.9 19.5 20.8 21.6
Chemical woodpulp " 27.8 30.9 33.1 33.7 33.7 37.4 40.5 43.5 45.4 49.4 53.2 56.2
Newsprint " 10.3 11.0 11.9 12.1 11.9 12.8 13.7 14.1 14.3 14.6 15.8 16.4
Other paper and paperboard " 40,5 44.9 47.2 48.2 49.2 54.0 57.5 61.0 63.9 68.3 73.1 77.0

EUROPE

Fuclwood m' 102,9 101.4 101.5 109.5 105.1 105.3 101.9 101.1 97.3 95.9 94.8 91.0
Coniferous logs 87.5 93.4 87.3 83.5 87.7 83.6 93.0 94.4 93.4 88.5 94.5 94.0
Broadleaved los " 21.7 23.9 24.4 25.1 26.8 26.4 27.6 29.7 30.5 31.1 32.9 34.0
Other industrial roundwood " 80.7 86.3 89.2 92.9 87.8 87.5 94.5 101.3 104.1 98.9 105.6 107.0
Sawn softwood " 52.3 54.4 52.7 52.4 52.6 51.4 55.7 56.0 55.3 53.9 56.5 56.6

Sawn hardwood " 10.1 10.9 11.2 11.8 12.1 12.2 13.0 13.9 14.1 14.4 15.1 15.3
Plywood " 1.9 2.0 1.9 2.1 2.2 2.3 2.7 2.7 2.9 3.2 3.3 3.4
Fibreboard . E 1.07 1.21 1.29 1.41 1.48 1.55 1.79 1.90 2.05 2.20 2.45 2.53

Particle board 0.15 0.26 0.37 0.48 0.58 0.84 1.20 1.49 1.83 2.29 2.71 3.20

Mechanical woodpulp " 4.43 4.71 4.99 5.13 5.12 5.47 6.02 6.25 6.27 6.46 6.84 7.10

Chemical woodpulp " 7.72 8.37 8.67 9.20 9.11 9.83 11.06 11.85 12.08 13.15 14.51 15.00

Newsprint " 2.86 3.11 3.43 3.52 3.52 3.81 4.22 4.36 4.32 4.38 4.73 4.95

Printing and writing paper " 3.39 3.59 3.68 3.93 4.08 4.30 4.87 5.28 5.37 5.84 6.32 6.75

Other paper and paperboard 8.72 9.60 10.00 10.79 11.11 11.97 13.39 14.08 14.64 15.84 16.84 17.70

U.S.S.R.

Fuelwood m . 123.1 121.8 120.2 123.6 124.1 127.7 108.0 97.7 97.0 102.3 108.4 108.0

Industrial roundwood 205.8 212.1 222.1 237.8 250.9 270.1 261.5 253.3 255.7 267.3 276.9 275.0

Sawn softwood " 58.7 64.3 65.1 69.4 79.6 88.4 89.8 88.7 88.8 90.4 94.3 94.0

Sawn hardwood " 10.4 11.3 11.5 12.2 14.1 15.6 15.8 15.6 15.7 16.0 16.6 16.6

Plywood " 1.0 1.0 1.1 1.2 1.2 1.3 1.4 1.4 1.5 1.5 1.7 1.9

Fibreboard . t 0.05 0.05 0.07 0.09 0.11 0.17 0.21 0.28 0.31 0.35 0.38 0.42

Particle board .,. . 0.02 0.05 0.10 0.17 0.22 0.28 0.39 0.50

Mechanical woodpulp " 0.66 0.72 0.77 0.81 0.83 0.87 0.93 1.03 1.12 1.15 1.23 1.30

Chemical woodpulp " 1.68 1.74 1.85 1.97 2.09 2.19 2.28 2.42 2.60 2.76 2.97 3.20

Newsprint " 0.32 0.36 0.36 0.38 0.39 0.40 0.43 0.49 0.54 0.56 0.63 0.70

Other paper and paperboard " 1.95 2.05 2.22 2.41 2.57 2.69 2.79 2.95 3.13 3.29 3.49 3.70

NORTH AMERICA

Fuelwood m' 62.6 61.9 59.8 58.3 55.8 54.0 49.4 48.3 39.4 36.9 34.5 34.0

Coniferous logs 178.8 190.0 185.8 169.6 166.0 193.8 188.5 176.6 193.5 193.4 204.7 210.0

Broadleaved logs " 42.7 42.4 40.7 38.7 37.9 36.7 34.8 33.4 35.7 35.7 32.2 35.0

Other industrial roundwood " 107.8 119.8 132..8 123.9 111.9 123.6 132.7 125.0 124.3 123.0 126.7 131.0

Sawn softwood " 86.1 90.3 90.4 80.4 80.8 89.1 80.9 79.7 82.5 87.8 91.6 93.0

Sawn hardwood " 17.8 18.8 19.9 14.8 15.1 16.7 15.6 15.1 15.8 17.0 15.1 15.4

Plywood " 5.0 6.5 6.7 6.7 7.6 8.8 8.9 9.7 10.7 11.9 13.1 13.9

Fibreboard E 1.50 1.67 1.72 1.63 1.71 1.97 1.81 1.87 1.97 2.16 2.25 2.30

Mechanical woodpulp 8.32 8.87 9.20 8.98 8.70 9.36 9.58 9.50 9.87 10.12 10.95 11.30

Chemical woodpulp " 17.02 19.16 20.62 20.25 20.27 22.53 23.79 25.13 26.46 28.53 30.30 32.10

Newsprint " 6.51 6.92 7.32 7.41 7.04 7.51 7.89 7.96 7.95 7.96 8.57 8.85

Printing and writing paper " 4.66 5.16 5.64 5.35 5.38 6.03 6.24 6.39 6.70 7.14 7.65 8.15

Other paper and paperboard " 18.65 20.88 21.55 21.00 21.15 23.14 23.44 24.34 25.76 26.78 28.22 29.70
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Unit 1954 19i; 1956 1957 1958 1959 1960 I 1961 1962 1%3
1

1964
1965

(Prelim-
inary)

Million units

OCEANIA

Fuelwood m ' 9.1 0.8 8.9 9.0 9.1 9.1 9.2 9.2 9.2 9.2 9.2 9.0
Coniferous logs 4.1 4.3 4.1 4.2 4.7 5.0 5.6 5.4 5.2 5.4 6.0 6.0
Broadleaved logs " 7.2 7.6 7.5 7.3 7.1 7.3 7.6 7.7 7.1 7.5 8.4 9.0
Oiher industrial roundwood " 1.8 2.2 2.7 2.4 2.7 2.5 2.7 2.9 2.9 3.3 3.4 4.0
Sawn softwood " 2.0 2.0 2.1 2.1 2.1 2.3 2.3 2.2 2.1 2.2 2.4 2.5
Sawn hardwood " 2.7 2.8 2.5 2.4 2.6 2.7 2.7 2.6 2,4 2.5 2.6 2.7
Mechanical woodpulp t 0.16 0.19 0.24 0.26 0.28 0.30 0.29 0.30 0.31 0.38 0.42 0.45
Chemical woodpulp 0.14 0.17 0.26 0.26 0.26 0.30 0.30 0.31 0.33 0.38 0.41 0.45
Newsprint " 0.07 0.09 0.13 0.15 0.16 0.17 0.18 0.18 0.21 0.26 0.28 0.30
Other paper and paperboard " 0.28 0.29 0.35 0.37 0.41 0.44 0.52 0.54 0.55 0.64 0.69 0.75

,

LATIN AMERICA

Sawn softwood m " 5.2 5.3 5.1 4.6 5.3 5.2 4.9 5.1 5.3 4.8 5.4 5.4
Sawn hardwood 7.2 7.2 7.0 6.7 6.6 6.2 6.3 6.3 6.6 6.4 6.7 6.8
Plywood " 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.5
Mechanical woodpulp t 0.14 0.15 0.16 0.16 0.20 0.22 0.24 0.28 0.27 0.33 0.37 0.40
Chemical woodpulp " 0.14 0.13 0.19 0.22 0.23 0.28 0.35 0.49 0.50 0.60 0.71 0.80
All paper and paperboard .

nut EAST '

0.93 1.04 1.18 1.23 1.39 1.49 1.57 1.00 1.88 1.97 2.21 2.45

Industrial roundwood m' 59.8 63.1 67.6 69.3 67.9 72.1 76.7 83.2 78.9 84.4 85.1 85.0
Sawn softwood 13.6 16.4 19.3 21.6 20.4 21.6 23.4 23.6 23.3 25.4 28.3 28.0
Sawn hardwood " 7.6 8.7 9.9 10.0 9.8 9.8 11.6 12.6 13.0 14.3 17.0 17.2
Plywood " 0.7 0.3 1.1 1.2 1.4 1.8 1.8 2.0 2.4 2.8 3.3 3.8
Mechanical woodpulp t 0.61 0.68 0.74 0.80 0.75 0.90 0.97 1.00 0.99 0.98 1.01 1.00
Chemical woodpulp 1.04 1.25 1.49 1.70 1.65 2.15 2.63 3.20 3.29 3.69 4.12 4.25
Newsprint " 0.45 0.48 0.55 0.59 0.61 0.75 0.82 0.90 1.05 1.14 1.27 1.27
Other paper and paperboard " 1.78 2.08 2.43 2.84 2.90 3.70 4.46 5.39 5.61 6.35 7.23 7.40

NEAR EAST

Industrial roundwood m' 7.4 7.4 7.6 8.0 7.9 7.8 8.1 7.9 8.3 9.1 8.7 9.0
Sawn softwood 0.5 0.8 0.6 0.7 0.6 0.7 0.8 0.8 1.1 1.2 1.4 1.4
Sawn hardwood " 0.2 0.2 0.2 0.2 0.3 0.2 0.3 0.3 0.4 0.4 0.5 0.5

AFRICA

Fuelwood in ' 151.4 153.1 158.0 159.0 159.4 163.4 168.5 173.9 178.0 180.6 181.3 184.0
Industrial roundwood 16.3 17.0 17.5 18.6 19.5 20.7 21.6 22.2 23.3 24.5 24.9 25.0
Sawn softwood " 0.5 0.5 0.6 0.5 0.5 0.6 0.6 0.9 0.8 0.9 0.9 1.0
Sawn hardwood " 1.3 1.3 1.4 1.5 1.6 1.6 1.7 1.8 1.7 1.7 1.7 1.8
Plywood " 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2
All paper and paperboard . c 0.17 0.20 0.24 0.25 0.27 0.29 0.32 0.35 0.41 0.59 0.60 0.65
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: bate 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965
1966

(Fore-
cast)

Millio.r ,nc'ti'ic tons

WHEAT

-hilted States 1 July 7.0 16.5 25.4 28.2 28.1 24.7 24.0 35.2 35.8 38.4 36.0 32.5 24.5 22.3 15.5
Zanada 1 Aug. 5.9 10.4 16.8 14.6 15.8 19.9 17.6 16.0 16.3 16.5 10.6 13.3 12.5 14.0 14.0
krgencina 1 Dec. 0.1 2.0 1.6 2.4 1.2 1.6 1.3 1.4 1.2 0.8 0.2 0.5 2.2 3.1 0.9
kustralia 1 Dec. 0.5 1.0 2.6 2.6 2.4 1.1 0.5 1.8 1.6 0.7 0.5 0.6 0.5 0.5 0.5

TOTAL 4 mAJoR
ExpoRTERS 13.5 29.9 46.4 47.8 47.5 47.3 43.4 54.4 54.9 56.4 47.3 46.9 39.7 39.9 30.9

Rtm,',
(milled equivalent)

Nsian exporters 31 Dec. 0.7 1.4 1.6 0.8 0.7 0.6 0.5 0.5 0.3 0.2 0.4 0.5 0.5 ... ...
Jnited States 31 July 0.1 - 0.2 0.8 1.1 0.6 0.6 0.5 0.4 0.3 0.2 0.2 0.2 0.2

_.... _ _

TOTAL OF ABOVE. 0.8 1.4 1.8 1.6 1.8 1.2 1.1 1.0 0.7 0.5 0.6 0.7 0.7 ... ...

0ARSE GRAINS '

Jnited Scares 1 July 18.5 24.7 29.4 37.3 39.3 44.4 53.8 61.6 68.0 77.2 65.3 58.2 62.9 50.7 51.4

:anada 1 Aug. 3.6 5.1 5.6 3.7 4.3 6.6 5.2 5.1 4.7 4.5 2.8 4.4 5.7 4.2 5.0

TOTAL 2 ronioR
EXTilleriiRS 22.1 29.8 35.0 41.0 43.6 51.0 59.0 66.7 72.7 I 81.7 68.1 62.6 68.6 54.9 56.4

3UTTER

Jnited States 0.03 0.13 0.17 0.07 0.01 0.04 0.03 0.01 0.03 0.10 0.14 0.09 0.03 0.02 ...
:anada 0.02 0.03 0.04 0.05 0.04 0.03 0.04 0.05 0.05 0.06 0.06 0.06 0.04 0.03 ...
European countries '

kustralia and

0.04 0.06 0.05 0.04 0.10 0.12 0.08 0.06 0.12 0.14 0.13 0.12 0.15 0.21 ...

Iew Zealand 0.05 0.05 0.06 0.06 0.05 0.06 0.06 0.05 0.07 0.07 0.06 0.06 0.07 0.07 ...

ToTAI, OF ABOVE 31 Dec. 0.14 0.27 0.32 0.22 0.20 0.25 0.21 0.17 0.27 0.37 0.39 0.33 0.29 0.33 ...

ZIIEESE

Jnited States 31 Dec. 0.11 0.20 0.25 0.24 0.20 0.19 0.13 0.14 0.15 0.21 0.19 0.15 0.15 0.14 ...

0NDENSED AND
iVAPORATED MILK

Fniced Stares 31 Dec. 0.18 0.12 0.10 0.10 0.11 0.10 0.09 0.10 0.10 0.10 0.07 0.06 0.08 ... ...

DRIED SKIM MILK

Jnited States 4 31 Dec. 0.08 0.23 0.06 0.04 0.04 0.05 0.06 0.04 0.14 0.14 0.28 0.17 0.08 ... ...

LINSEED AND OIL
(Oil equivalent)

Jnited States 1 July 0.41 0.38 0.29 0.17 0.10 0.22 0.13 0.18 0.07 0.09 0.08 0.14 0.18 0.19 ...
krgentina 1 Dec. 0.30 0.23 0.08 0.03 0.06 0.06 0.06 0.05 0.10 0.03 0.01 ... ... ...

TOTAL OF ABOVE 0.71 0.61 0.37 0.20 0.16 0.28 0.19 0.23 0.17 0.12 0.09 ... ... ... ..



ANNEX TABLE, 6. - . "1"OCKS OF MAJOR AGRICULTURAL ANL) FOREST PRODUCTS (conchuled)

NOTE: Quantities shown in.clude normal carry-over stocks
' Burma, Thailand, Republic of Viet-Nain. - 2 Barley, oats. maize, sorghum and rye. - .Maize and sorghum, I October. - ' Austria,

.Belgium, Finland, Federal Republic of Germany, Ireland, Netherlands, Norway, Sweden, Switzerland, United 1(inudom and (from 1957)
France. - 2 Manufacturers' stocks and ccc uncommitted supplies. - ° Cottonseed, 1 August and soybeans 1 September. - 2 Excluding the
U.S.S.R. and China (Mainland). - " Brazil, Colombia, Ivory Coast, Uganda and United States. - 9 Etue-cured types, 1 July. - O including
estimates of cotton afloat. - '1 Including estimates of rubber afloat, but excluding strategic stockpiles. - '2 United States and Canadian mills
and United States consumers. - " Belgium-Luxembourg_ Denmark. Federal Republic of Germany, Netherlands, Switzerland, United Kingdom.

Austria, Poland, Yugoslavia. - " Belgium-Luxembourg, Federal Republic of Fermany, United Kingdom. - " Austria, Bulgaria,
Yugoslavia.
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Date 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965
1966

(Fore-
cast)

klillioi metric ions

LIQUID EDIBLE VEG-
E TABLE OILS AND OIL-
SEEDS (oil equivalent)

United States 1 Oct.' ... 0.69 0.56 0.41 0.38 0.39 0.45 0.69 0.53 0.57 0.88 0.95 0.85 0.44 .

SUGAR (raw value)

Cuba 31 Dec. 2.2 1.5 1.9 1.6 0.6 0.7 0.5 1.2 1.1 1.0 0.3 0.2 0.2 ... ...

WORLD 'LoTAL ' . 31 A119, 10.0 9.4 10.8 10.5 9.1 8.7 8.5 11.8 12.5 13.2 10.8 8.5 8.8 15.0 ...

COFFEE

Brazi I 0.18 0.20 0.20 0.20 0.63 0.44 0.87 1.44 2.64 3.10 3.42 3.71 3.41 3.30 ...

ToTAI,
5 couNTRIEs ° . 30 June 0.53 0.51 0.49 0.38 0.84 0.69 1.17 1.84 3.15 3.66 3.96 4.35 4.16 3.96 ...

-r,,BAcco,
((unweight)

lini,ed Scz,Lc,., 1 Oct. 1.56 1.66 1 . 69 1.83 1.89 2.00 1.89 1.81 1.74 1.70 1.83 2.00 2.21 2.32

CorroN (lint)

United States 0.61 1.22 2.11 2,43 3.15 2.47 1.89 1.93 1.64 1.57 1.70 2.43 2.68 3.10 ..

WORLD TOTAL '° . 31 July 3.41 4.05 4.59 4.84 5.33 5.12 4.81 4.61 4.42 4.39 4.30 5.06 I 5.63 6.06 ...

NATURAL RUBBER

WORLD TOTAL " 31 Dec. 0.73 0.72 0.73 0.76 0.74 0.76 0.75 0.70 0.76 0.76 0.77 0.71 0.82 0.83 ...

NEwSBRINT

Nord) America " 31 Dec. 0.89 0. 80 0.77 0.69 0.92 0.92 0.99 0.98 0.93 0.93 0.95 0.89 0.91 0.88 ...

SAWN SOFTWOOD

European importers " . 31 Doc. 5.74 6.19 5.10 6.09 5.32 5.62. 5.42 5.12 6.22 6.14 6.06 6.34 6.97 7.41 . .

European exporters " . 31 Dec. ... 1.55 1.42 1.53 1.50 1.71 1.78 1.57 1.48 1.75 2.13 1.90 1.83 1.65 ...
Nord) America 31 Dec. 14.01 15.68 14.23 14.18 16.23 15.88 14.96 I 15.18 17.47 15.03 14.48 13.14 14.67 14.40 ...

SAWN HARDWOOD

Eu ropean i m porters " . 31 Dec. 1.29 1.13 1.06 1.22 1.31 1.25 1.26 1.19 1.25 1.33 1.24 1.16 1.19 1.22 ...
European exporten s n'' . 31 Dec. ... 0.42 0.41 0.50 0.59 0.62 0.57 0.55 0.54 0.73 0.68 0.62 0.52 0.56 ...
North America 31 Dec. 5.11 5.41 4.62 4.17 4.77 4.73 4.77 4.79 5.06 4.11 4.36 4.85 3.80 3.05 ...



Wheat

Rice

Barley

Oats

Maize

Crain sorghum

Butter
Cheese

Dried rn i lk

Soybeans

Linseed

nseed oil

Cottonseed oil

Cotton I i n tors

Cotton, upland

Wool

Tobacco

Wheat

Rice

Barley

Oat

Maize

Grain sorghum

Bu ciar

Cheese

Dried milk
Soybeans

Linseed

Li nseed oil

Cottonseed oil

Cotton I i nters

Cotton, upland
Wool

Tobacco

Ocher cominodites

TOTAL

Chango from previous
year

ANNEX TABLE 7. INVESTMENT' OF UNITED STATEs COMMODIT's' Citcpur CORPORATION AS OF 30 Apim, 1966

1954 1955 1956 1957 1958 1959 1960 1961

Thousand metric tons

24 208 28 156 29 073 24 453 24 174 33 937 35 512 37 888
58 763 1 322 804 732 535 455 240

622 2 044 1 987 1 774 2 698 3 242 3 383 2 184

589 1 052 1 222 650 732 1 376 646 598
20 568 22 255 29 192 34 801 37 211 39 206 45 291 54 012
1 029 2 927 2 t 7 2 040 B 295 13 493 14 964 13 784

165 149 34 16 45 20 27 40
164 176 130 87 74 5 4
298 101 31 65 70 59 103 117

101 876 270 1 228 1 746 3 255 1 598 89

382 201 41 351 59 279 18 6

31 37 26 14

469 170 5 27

973 1 623 1 179

279 318 141 20

1 674 1 817 2 839 2 056
55 70 54 24

281 366 402 451

2 155 2 633 2 795 2 411

6 98 232 107

34 107 92 87

32 58 60 32

1 296 1 437 1 926 2 289

60 167 128 105

245 212 44 21

146 156 111 73

109 38 30 24

10 70 20 95

56 25 5 42

13 14 9 --
185 64 2

58 67 31 5

1 268 1 439 2 268 1 580

81 103 82 35

270 406 535 609

165 167 263 301

6 189 7 261 8 633 7 816

427 414

209

Quantity

317

Value

hfillion dollars

1962 1963

34 209 34 057

34 73

1 344 1 468

557 688

43 587 40 036

19 070 18 618

144 176

38 30

217 311

2 565 1 567

5 141

4

1 203 2 214

26 35 53 191 227

4 3 32 25

20 34 35 80 102

247 114 6 214 129

31 2 1 1 16

4

7

1 260 947 410 894 1 600

594 441 393 321 461

154 176 141 152 191

8 933 8 833 7 428 7 184 7 960

Percentage

1964 1965 1966

26 815 21 991 14 776
96 165 151

1 235 900 239

1 026 1 378 1 571

39 167 31 860 23 796
17 667 16 381 13 268

80 35

10 3 --
147 127 20

1 588 368 830

346 184 358

36 36

5 15

2 579 2 903 3 435

432 535 479

1 987 15751 1 041

11 19 17

48 34 19

40 55 61

1 766 1 438 1 059

765 729 579

103 45

0 3 _
48 41 6

130 30 68

39 21 40

_ 9 9

1 5 _

1 842 1 995 2 268

679 843 786

160 110 156

7 627 6 952 6 109

SOURCE: United States D-p,;.rtment of Ngrieulture, Commodity CrLdit Corporation, Report of* finane'al colutrons and operations. 30 April
1954-30 April 1966.

Stockls pledged tbr outskanding loans and stooks in price nupport i sven io y. - u As 'ro in 1961 the values are in ziccordance with the
new accounting policy adopted by the ccc as of 30 June 1961. Sise 1961 total comparable with the previous years is S. 748 million an.d
the percentage change 1960.61 refers to this amount.

3 105 3 253 7. 772 2 459 2 499

81 65 26 5 9

155 113 85 52 56

57 27 21 21 26

2 486 2 786 2 688 1 952 1 818

706 833 797 810 800

565

280 211 285

9 1297 + 17 + 19 9 + 23

2 402

104

114

32

2 414

393

GO

62

26

131

7

642

590

274

7 251



WESTERN EUROPE

Austria

Belgium-Luxembourg

Den mark

Finland

Franco

Germany, Fed. Rep. of '°

Greece

Hungary

Ireland

ANNEX TABLE SA. - PER CAPUT FOOD SUPPLIES AVAILABLE FOR HUMAN CONSUMPTION IN SELECTED COUNTRIES

Period

1934-30
1948/49-1950/51
1951/52-1953/54
1954/55-1956/57
1957/56-1959/60
1660/61-1962/63
1963/64
1964/65

1936-33
1948/49-1950/51
1951/52-1953/54
1954/55-1956/57
1957/58-1959/60

-I- 1960/61-1962/63
-1- 1963/64

1934-3U

1946/49-1950/51
1951/52-1953/54
1954/55-1956/57
1957/58-1959/60
1960/61-1962/63
1963/64
1964/65

1934-38
1949/50-1950/51
1951/52-1953/54
1954/55-1956/57
1957/58-1959/60
1960/61-1962/63
1963/64

1934-38
1948/49-1950/51
1951/52-1953/54
1954/55-1956/57
1957/58-1959/60

1- 1960/61-1962/63
1- 1963/64

1935-38
1948/49-1950/51
1951/52-1953/54
1954/55-1956/57
1957/58-1959/60
1960/61-1962/63
1963/64
1964/65

1935-36
1948/49-1950/51
1952/53
1954-56
1957-59
1960-62
1963

1960-62
1962

1934-38
1946-50
1951-53
1954-56
1957-59
1960-62
1963

Cereals

Potatoes
and

other
starchy
foods°

Sugar°

210

Pulses,
nuts
and

seeds°

Vege-
tables

Fats
and
oils

Kilo pintos par cap it per year

131.6 96.3 24.1 3.8 57.8 48.8 6.7 1.0 7.0 7.4 17.3
129.6 107.6 23.2 2.7 60.6 30.1 3.8 2.0 5.0 6.0 15.3
116.2 100.8 25.6 2.0 61.4 41.3 6.0 2.3 6.4 7.1 16.2
117.8 95.8 30.9 2.5 63.2 47.2 8.3 3.1 6.9 7.6 17.6
114.1 91.5 34.2 3.2 65.1 52.2 10.5 3.2 6.9 7.6 18.2
103.9 84.1 36.4 3.8 61.9 59.8 11.9 3.6 6.9 7.4 mo
100.0 82.0 34.9 3.3 69.4 62.3 13.3 3.5 6.8 7.3 18.8

99.2 80.1 35.7 4.0 66.7 63.2 14.2 3.9 6.8 7.4 19.5

114.4 156.1 26.0 5.9 49.3 47.2 11.8 5.8 2.8 4.2 19.1
106.0 143.0 28.5 3.9 60.4 47.0 12.1 5.9 4.2 5.1 21.0
104.3 147.3 28.5 3.8 65.6 49.0 12.7 6.8 4.4 5.9 21.8
100.0 149.5 28.5 3.9 65.1 53.0 14.4 6.9 4.5 6.2 22.1
92.3 144.4 32.3 4.0 68.9 58.1 15.2 5.9 4.7 6.8 21.3
89.7 119.2 31.7 3.8 76.3 60.4 13.3 5.3 5.3 6.4 29.5
84.1 145.6 29.7 4.6 83.9 65.9 13.3 6.0 6.2 7.2 28.9

93.9 120.5 50.5 4.6 58.0 74.6 7.5 10.3 7.7 7.7 26.6
104.4 141.4 36.1 6.8 72.3 61.6 8.9 17.9 8.3 9.9 18.1
95.1 137.5 40.8 5.3 63.7 56.8 7.8 12.6 8.3 9.4 25.3
89.6 131.1 46.0 4.7 61.9 58.6 7.5 13.8 8.1 7.9 26.3
81.6 128.7 45.5 4.0 65.7 64.8 9.4 15.1 8.8 8.4 28.2
77.9 119.0 49.4 6.3 66.4 66.3 11.1 16.1 9.0 8.9 26.9
77.3 107.4 47.4 8.1 68.0 63.2 12.5 17.0 9.1 9.0 28.3
75.1 102.5 47.9 7.7 63.3 62.9 12.4 16.9 9.0 9.1 28.7

128.0 180.8 28.2 3.3 30.0 32.6 3.0 6.0 10.6 9.9 13.1
122.5 110.6 31.2 1.8 17.8 29.0 5.1 12.3 12.0 12.0 15.2
120.5 115.4 34.2 2.0 18.5 29.3 7.2 10.4 12.6 12.5 17.0
118.5 108.7 37.8 2.1 19.1 32.5 7.5 11.2 12.8 12.7 18.5
114.4 98.5 40.5 2.1 20.6 31.7 6.3 11.0 12.0 12.0 18.5
106.9 111.2 40.0 1.6 15.3 34.3 8.0 10.5 12.3 12.2 19.5
99.2 110.5 39.0 1.6 15.0 37.6 9.1 12.7 12.5 12.4 19.6

123.8 143.2 24.2 6.6 143.2 55.2 9.0 5.9 4.4 5.0 15.6
121.5 132.6 23.1 5.1 140.0 55.6 10.5 5.8 4.4 5.0 14.4
116.4 122.0 26.3 4.7 138.7 60.5 10.8 5.9 4.5 5.2 15.8
111.2 130.3 25.6 5.5 132.3 68.7 10.3 5.7 4.8 5.6 17.1
106.3 106.7 30.3 5.8 127.2 74.3 10.7 5.8 5.7 6.7 17.2
98.2 99.8 30.0 4.8 149.0 76.7 11.4 7.3 6.0 7.3 22.4
92.7 101.6 31.6 5.7 141.2 82.1 11.4 7.4 6.0 7.3 22.8

113.0 185.1 26.0 3.3 51.9 52.8 7.4 6.8 5.7 6.6 21.1
114.4 209.5 23.6 4.1 51.5 29.2 5.1 8.0 4.1 5.8 15.8
99.0 172.5 24.9 3.0 45.5 41.5 8.1 7.0 5.4 6.7 22.8
95.7 157.3 27.5 3.5 45.1 48.1 10.4 7.1 5.7 6.8 25.2
87.8 143.2 28.1 3.3 46.3 53.6 12.4 6.8 5.7 7.0 25.2
79.2 130.9 30.3 3.7 49.5 60.5 13.1 6.7 5.7 7.0 25.5
75.2 124.5 32.0 3.6 53.2 64.0 13.4 6.2 5.6 7.1 25.5
74.1 122.0 30.1 3.7 50.7 65.8 13.6 6.3 5.6 7.0 25.7

162.9 13.6 10.5 14.8 27.0 19.6 4.2 5.5 3.9 4.1 14.7
154.2 34.0 9.4 13.0 66.3 11.4 3.2 5.9 2.6 2.9 14.9
149.1 42.2 9.3 14.4 100.0 13.6 3.2 6.4 3.3 3.3 16.6
164.6 41.0 11.6 15.9 110.8 17.7 4.5 6.9 4.3 4.5 18.2
168.4 43.7 11.8 14.6 118.2 21.8 5.7 7.8 4.6 4.8 18.6
157.1 39.4 13.5 14.2 134.8 26.3 6.8 9.2 5.1 5.3 18.4
145.2 50.1 15.1 13.4 158.6 32.6 8.8 10.2 5.6 5.7 18.8

134.9 95.6 27.6 3.1 80.3 48.6 8.9 0.8 4.0 4.3 21.2
133.3 94.1 28.5 3.3 76.8 49.9 8.9 0.8 3.8 4.0 21.2

131.4 195.4 38.1 1.5 53.2 54.9 15.8 3.0 5.5 8.9 13.5
133.5 190.3 35.3 2.2 58.8 53.1 12.5 2.6 6.6 8.8 18.4
132.2 174.8 40.0 1.6 50.6 52.9 14.6 3.0 7.1 8.8 19.7
127.7 155.1 42.2 1.7 60.8 55.3 17.6 4.0 8.6 7.6 19.7
116.6 142.3 44.3 2.4 62.7 58.2 17.6 4.0 7.9 8.8 19.3
109.4 141.2 47.7 2.3 65.4 63.4 16.5 4.2 8.6 9.3 19.5
104.7 138.4 48.5 3.5 65.4 68.3 16.0 3.5 8.7 9.3 19.1

Mi k°

FishMeat° Eggs'

'ProteinFat



ANNEX TABLE SA. - PER CAPUT FOOD SUPPLIES AVAILABLE FOR HUMAN CONSUMPTION IN SELECTED COUNTRIES (continued)

kaly 1934-38

1948/49-1950/51
1951/52-1953/54
1954/55-1956/57
1957/58-1959/60
1960/61-1962/63
1963/64
1964/65

Netherlands 1936-38
1948/49-1950/51
1951/52-1953/54
1954/55-1956/57
1957/58-1959/60
1960/61-1962/63
1963/64
1964/65

Norway 1934-38
1948(49-1950/51
1951/52-1953/54
1954/55-1956/57
1957/58-1959/60
1960/61-1962/63
1963/64
1964/65

Poland

Portugal

1961-63

1937-38
1948-50
1951-53
1954-56
1957-59
1960-62
1963

1964

Roman ia I 1961--63

Spain 1952153-1953154
1954/55-1956/57
1957/58-1959/60
1960/61-1962/63
1963/64

Sweden 1934-38
19418/49-1950/51

1951/52-1953/54
1954/55-1956/57
1957/58-1995/60
1960/61-1962/63
1963/64
1964/65

Switzerland 1934-38
1948/49-1950/51
1951/52-1953/54
1954/55-1956/57
1957/58-1959/60
1960/61-1962/63
1963/64

United Kingdom 1934-38
1948/49-1950/51
1951/52-1953/54
1954/55-1956/57
1957/50-1959/60
1960/61-1962/63
1963/64

1964/65

Pulses,
n u es

and
seeds

Vege-
tables 4 Meat Eggs' Fish n

Fat

Milk.
Fats
and
oils

Protein

160.4 36.6
149.5 38.1
146.2 40.4
139.6 48.1
134.8 49.2
134.2 52,3
131.2 58.5
130.6 51.0

106.9 115.8
98.3 158.4
94.5 115.7
89.6 96.2
85.2 91.3
80.4 98.7
75.5 98.6
74.0 95.7

119.0 130.2
116.4 127.8
103.5 107.4
94.7 104.9
83.5 104.2
78.2 99.3
74.9 101.9
74.6 100.1

146.4 220.9

104.6 76.2
120.4 108.1

123.2 116.6
124.8 115.3
122.0 104.4
126.1 99.3
133.5 102.3
126.0 111.8

196.3 66.1

122.8 104.4
116.9 112.8
112.5 114.7
115.8 115.2
104.9 128.6

95.5 122.2
88.2 119.6
83.0 111.0
76.2 102.0
73.7 92.5
71.9 90.8
70.6 97.9
68.8 96.4

109.5 90.5
116.6 88.6
108.6 78.0
101.2 74.3
97.2 72.8
96.0 68.5

91.2 67.3

95.2 82.5
106.1 114.6
96.6 104.0
88.3 98.5
84.3 94.7

81.4 98.2
79.8 101.2
79.0 102.8

211

Kgograins per eaplt per year

7.8 18.9 55.8 20.1 7.3 3.4 2.6 2.8 11.7
11.7 9.8 81.3 15.3 6.0 4.0 3.2 2.9 9.9
14.3 11.2 92.5 17.6 6.9 4.5 3.2 3.5 12.1
16.4 9.2 95.9 20.7 7.8 4.2 3.5 3.8 12.4
18.9 10.6 127.7 25.7 8.5 4.6 3.8 4.1 14.1
22.9 7.6 135.6 30.7 9.3 5.1 4.0 4.3 16.8
25.2 9.6 141.4 35.1 9.8 5.2 3.9 4.5 18.5
25.4 9.0 146.0 35.0 9.8 5.3 4.0 4.7 18.8

29.4 5.1 67.0 37.6 9.1 6.1 6.8 7.3 20,6
35.8 3.7 67.8 27.7 4.9 6.2 7.2 8.7 22.9
35.6 3.5 63.6 34.6 6.6 5.1 7.4 8.6 25.0
38.9 4.5 66.2 43.1 10.5 4.7 7.4 8.5 23.8
39.8 4.0 66.1 44.2 11.7 4.2 7.6 8.5 25.0
42.9 4.2 69.9 45.9 12.0 5.6 8.1 8.5 28.8
45.4 4.4 73.7 51.1 13.7 6.4 8.4 8.6 28.6
40.6 4.5 74.1 54.1 12.9 6.3 8.2 8.4 29.1

30.3 3.1 19.3 37.9 6.9 21.0 8.2 8.4 24.9
24.5 3.4 28.4 33.0 7.1 24,6 11.0 10.0 23.1
32.0 2.7 31.2 34.1 6.7 20.2 11.5 9.7 25.7
38.9 4.1 34.5 37.4 7.7 19.7 11.7 9.1 26.5
38.1 3.3 35.8 37.9 7.9 17.9 11.8 9.0 25.1
40.2 3.7 33.4 39.6 8.8 20.2 11.4 8.3 23.0
40.3 3.6 38.4 40.8 8.8 20.4 11.7 8.6 24.8
38.6 3.6 32.8 39.3 8.8 20.2 11.7 8.7 24.3

31.2 1.8 92.1 54.3 7.7 4.1 7.2 6.9 9.5

10.0 8.6 109.7 15.0 3.2 16.7 0.5 0.5 14.6
12.1 12.3 107.3 16.0 2.6 16.2 0.8 0.7 13.8
13.7 7.8 107.6 16.9 3.1 17.2 1.2 1.1 15.1
15.5 9.5 109.5 20.2 3.3 18.3 1.4 1.3 15.4
17.0 8.8 111.7 18.0 3.5 19.6 1.5 1.4 14.9
19.0 9.1 117.2 19.7 3.6 20.8 1.6 1.5 15.5
19.1 9.6 132.6 19.8 3.7 19.8 1.7 1.6 16.2
20.0 10.1 132.4 19.0 3.8 23.0 1.7 1.6 16.6

13.1 9.3 61.5 34.8 5.2 2.0 5.2 5.0 4.5

10.6 14.6 102.0 14.1 4.7 9.9 2.1 2.4 15.5
13.5 15.6 102.1 14.2 5.2 10.5 2.5 2.7 16.1
15.4 15.4 114.5 16.0 5.3 11.2 2.4 2.7 18.0
18.7 14.7 130.0 20.9 7.3 13.2 2.4 2.8 20.4
19.2 11.8 135.8 26.3 11.2 13.9 2.7 3.2 23.5

43.7 2.9 21.1 49.0 8.3 17.5 11.4 10,3 17.8
44.4 3.3 25.0 46.7 10.6 15.7 11.0 9.5 20.1
41.3 2.6 25.0 49.2 11.3 17.6 10.7 9,7 20.3
42.0 3.0 25.1 50.2 11.4 18,3 10.3 9.3 21.0
41.0 3.0 25.4 50.0 11.6 17.9 10.5 8.9 21.2
41.3 3.4 29.9 51.2 12.0 19.6 9.9 9,3 23.0
38.9 3.2 31.5 51.9 11.8 20.5 9.6 9.4 22.1
39.0 3.3 34.6 52.5 11.8 21.3 9.7 9.4 22.0

38.1 4.5 61.9 53.2 8.8 1.4 11.2 11,3 15.4
37.6 5.8 72.9 44.1 8.6 2.0 11.3 11,2 14.7
38.4 7.0 72.5 47.8 8,9 2.3 10.8 10.6 15.5
40.4 7.0 75.1 51.4 9.7 2.8 10.5 10.4 17.3
39.3 7.7 76.2 54.6 9.9 3.0 10.4 9.7 18.6
42.8 7.8 75.2 59.9 9.9 3.7 10.1 9.0 19.9
38.1 8.7 79.3 64.4 10.0 4.0 9.9 8.6 20.6

42.3 4.6 54.5 53.0 12.8 11.9 5.3 5,1 21.2
38.8 5.0 60.9 49.8 13.1 11.5 7.2 7.2 21.4
40.5 5.2 56.2 55.0 12.5 9.8 7.2 7.2 21.0
46.6 6.3 58.5 67.6 13.4 9.9 7.3 7.2 22.1

48.8 5.7 59.6 70.5 14.6 10.1 7.3 7.3 22.2
49.1 5.8 58.3 74.1 15.2 9.6 7.6 7.6 23.0
45.9 6.3 60.5 74.0 15.5 9.3 7.7 7.7 24.0
48.2 5.8 59.2 74.0 16.5 10.2 7.8 7,6 24.0

Potatoes
and

Period Cereals other
starchy
foods 4

Segar .



ANNEX TABLE 8A. - PER. CAPUT FOOD SUPPLIES AVAILABLE FOR HUM.AN CONSUMPTION IN SELECTED COUNTRIES (continued)

Yugoslavia

NOIITLI AMERICA

Canad

Uni ted States

LATIN AMERICA

Argentina

B Tao i I

Chile

Colombia

Costa Rica

Dominican Republic

Ecuador

Cereals g

190.2
185.8
166.6
189.3
193.8

aml
other Sugar'

smrchy
foods'

64.0
60.3
66.8
67.3
66.1

212

8.1
10.4
13.5
16.3
18.2

Pulses,
nuts Vege-
and cables A4cat' Eggs.' Fish

5

seeds Fat

Ki °grains per cap t per year

6.8
9.3
9.3
9.9
9.6

31.6
39.0
49.6
55.1
64.0

20.0
23.2
24.5
28.4
24.8

2.2
2.4
3.4
3.2
3.4.

1.4
1.3
1.8
1.2
1.3

Mi k

2.7
3.1
4.0
3.5
3.3

Protein

3.4
3.8
4.9
4.4
4.2

Fats
and
oils

7.7
9.3
9.9

11.6
12.6

1935-39 92.6 60.4 42.7 5.7 56.2 61.9 13.8 5.4 7.6 6.8 18.8
1948/49-1950/51 74.8 75.3 46.6 6.6 70.2 70.5 15.4 6.0 8.4 8.9 20.2
1951/52-1953/54 74.3 67.3 43.3 4.9 70.7 69.3 14.7 6.0 7.9 8.5 19.0
1954/55-1956/57 71.9 68.0 44.3 5.3 71.4 75.0 16.2 6.0 8.2 8.9 18.9
1957/58-1959/60 68.0 63.2 44.2 5.0 74.1 77.2 16.4 6.0 7.8 8.7 19.1

1960/61-1962/63 66.3 64.4 44.9 5.4 76.7 77.6 15.4 5.6 7.3 8.5 19.3
1963/64 69.1 70.9 42.7 5.1 69.4 86.4 14.5 6.6 7.1 8.2 19.9
1964/65 67.4 71.6 45.7 5.7 73.5 85.7 14.5 6.8 7.1 8.2 19.3

1935-39 92.4 66.6 44.0 0.7 105.4 71.6 16.2 4.9 7.6 7.2 20.6
1948-50 76.6 52.1 42.4 7.3 102.6 81.8 21.7 5.0 8.9 8.2 19.8
1951-53 73.3 50.1 42.2 7.0 97.4 84.3 22.1 5.1 8.7 8.4 18.8
1954-56 69.1 49.0 42.0 6.7 95.1 92.1 22.5 4.9 8.7 9.0 20.6
1957-59 67.2 47.7 41.7 6.6 93.7 92.0 20.5 4.8 8.7 8.8 20.6
1960-62 66.0 47.6 40.8 7.9 98.6 95.5 18.8 4.8 8.2 8.6 20.6
1963 65.4 50.0 40.1 8.1 98.0 99.6 18.2 4.8 8.1 8.6 20.8
1964 65.6 47.1 39.8 8.0 96.4 102.6 18.1 4.8 8.1 8.6 21.6

1935-39 106.1 65.8 26.9 2.5 24.5 106.9 7.1 2.2 5.4 5.3 15.3
1948 125.8 88.1 35.0 2.1 39.6 116.3 7.4 2.0 5.5 5.1 15.8
1951-53 104.9 79.0 31.8 4.0 44.7 102.8 8.6 2.3 5.1 5.1 18.2
1954-56 104.7 83.5 33.8 3.2 49.3 108.0 6.6 2.0 5.0 4.6 17.8
1957-59 115.5 69.9 33.5 2.1 44.1 109.3 7.2 1.9 4.2 3.9 16.4
1960-62 91.3 87.9 35.3 2.6 47.7 99.8 8.1 2.1 3.6 3.4 15.7
1962 75.7 68.7 36.9 2.2 47.2 101.3 7.0 2.0 3.6 3.5 16.2

1961-63 95.8 "166.9 18.0 2.4 32.6 18.4 1.0 0.2 1.3 1.3 4.1

1935-39 78.3 91.1 24.7 22.0 20.0 49.8 2.6 0.9 2.7 2.6 5.1
1948-50 85.0 147.7 30.9 24.9 4.2 28.4 2.2 1.9 1.2 1.2 5.7
1951-53 89.3 139.2 33.4 25.2 5.3 28.3 2.5 1.9 1.6 1.6 6.1
1954-56 98.8 149.8 37.1 26.4 6.4 28.6 3.1 2.2 1.5 1.5 7.4
1957-59 95.9 142.1 38.2 25.8 7.5 29.6 3.3 2.1 1.6 1.5 7.8
1960-62 108.9 149.3 40.1 29.6 8.1 27.5 3.4 2.6 1.9 1.8 7.7
1962 113.1 156.4 38.6 29.7 8.8 27.6 3.5 2.9 1.9 1.8 8.1

1935-39 123.8 73.3 25.4 10.3 50.0 38.4 1.7 3.2 1.6 1.5 4.7
1948 133.9 79.5 25.0 6.0 54.0 37.9 2.0 ... 3.2 3.0 5.6
1951/52 128.6 61.3 26.9 9.1 56.1 29.9 4.7 5.5 3.6 3.5 7.9
1954-56 137.0 75.5 27.0 7.6 66.8 31.3 4.1 8.3 3.9 3.9 6.9
1957-59 122.1 75.7 22.5 7.1 69.1 32.0 2.6 7.6 3.3 4.1 9.6

-b 1960-62 119.0 70.3 31.2 9.0 80.5 33.3 4.2 6.2 2.6 3.5 7.4
1962 120.0 66.5 23.2 10.0 78.3 35.0 5.4 6.8 2.7 3.7 8.1

1957-59 66.2 "113.9 48.4 5.8 14.6 33.9 2.7 0.8 2.2 2.2 5.1
-b 1960-62 64.6 "205.6 49.8 5.3 12.3 35.9 3.4 1.2 2.2 2.2 3.7

1963 59.3 "198.3 51.6 5.2 11.8 36.6 5.6 1.2 2.4 2.4 3.4

1963 87.1 "42.3 60.0 9.7 8.9 19.9 6.3 1.2 3.6 3.6 6.8

1959 56.5 "124.0 20.6 16.6 22.5 18.5 3.6 3.5 2.8 3.0 4.2

1954-56 82.5 "137.2 22.8 9.4 19.2 11.1 3.5 2.2 2.6 2.6 4,6
1957-59 69.0 "120.8 19.7 9.0 25.4 13.5 4.2 3.0 2.8 2.8 5.4

i- 1960/61 69.1 "133.1 34.3 10.8 46.1 20.8 2.2 4.5 2.4 2.4 2.9
1961 74.6 "133.1 26.5 9.4 31.4 14.1 4.3 5.0 2.8 2.8 4.6

Period

1952/53
1954-56
1957-59
1960-62
1963



El Salvador

Guatemala

Honduras

Jamaica

Mexico

Panama

Paraguay

Peru

Surinam

Uruguay

Venezuela

FAR EAST

Ceylon

China (Taiwan)

India

ANNEX TABLE 8A. - PER CAPUT FOOD SUPPLIES AVAILABLE FOR HUMAN CONSUMPTION IN SELECTED COUNTRIES (continued)

1962

1962

1962

1958

1962

Period

1960-62

1960-62

1960-62

1954-56

1957-99
1960-62
1962

1960-62

1957-59
1960-62
1962

1952

1957-59
1960-62
1963

1958-59
1960-62
1963

1964

1948-50
1952-53

1954-56
1957-59
1961

1952-53
1954-56

1957-59
1960-62
1962

1952-53

1954-56
1957-59
1960-62
1963

1964

1935-39
1946-50
1951-53
1954-56
1957-59
1960-62
1963

1964

4'1934-38
1949/50-1950/51
1951/52-1953/54
1954/55-1956/57
1957/50-1959/60
1960/61-1962/63
1963/64

Cereals,

Kilograms per cam,' per year

29.1

133.2

141.2
153.4

106.8
106.6

81.3

126.3
122.2
127.5
126.9

102.7
100.7

76.5
75.4
80.8

122.1
93.5
95.7
91.1

142.0
119.8
99.8

147.7

99.4
96.2
96.8
91.7
89.7

82.4
78.3
78.4
87.5
89.3

118.0
124.8
125.7
127.3
138.8
131.3

98.5
137.5
145.4
143.3
155.6
160.5
156.0
150.3

139.1

110.2
121.4
126.4
131.2
139.5

142.0

Potatoes
and

other
starchy.
foods2

2.9
2.9

117.0
118.1

44.4
44.3

"63.6

"16.5
14.3

"17.2
''18.2

69.6
65.3

271.2
262.1
256.2

184.8
152.4
126.7
153.3

"28.8
"27.2
"26.7
"30.2

51.0
56.7
61.5
64.7
70.0

"87.0
"74.3
''62.0

"100.0
"110.9

34.8
33.8
22.0
34.7
30.0
35.1

120.8
75.2
65.6
70.3
72.2
63.6
50.1

60.5

7.7
8.8

11.1

10.7
10.6
10.6
10.9

Sugar
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22.9
24.3

25.9
25.5

21.8
21.4

35.8

32.3
32.0
33.3
34.3

22.4
22.2

15.8
16.1

14.4

24.3
26.1

25.5
27.8

28.0
27.5
27.4
26.9

33.2
32.2
32.7
32.1

33.1

32.9
30.0
30.9
33.9
34.0

16.2
16.5
16.3
13.6

21.4

11.0
9.4
9.4
9.4
9.4
9.4
9.2
9.6

13.0
11.8
11.2
13.1

13.0
1,8.0

17.4

Pulses,
nuts
and

seeds 4

11.6 4.8
12.3 4.8

8.5 38.7
3.9 38.6

11.0 5.2
10.6 4.9

10.8 17.3

19.3
21.1
22.7 12.5
23.8 11.8

15.8 12.4
15.5 12.3

15.6 36.3
14.5 16.2
14.9 16.5

9.6 54.8
9.7 89.2
9.8 76.3

10.7 98.2

9.2 11.4
8.3 11.3
8.4 13.2
9.4 15.9

2.0
2.3
2.0
2.2
4.0

14.2
12.6
14.5
16.7
13.8

32.4
34.0
29.9
29.6
28.2
30.6

5.4
"5.6
"8.0
1,9.2

1,10.1

"10.1
'10.3
1,11.9

21.0
20.6
21.9
24.2
23.5
22.9
18.9

Vege-
tables

22.4
26.6
36.5
47.5
39.3

9.8
9.9

11.9
13.5
12.5

41.8
41.8
43.3
42.1

39.6
39.6

61.9
62.2
61.8
58.4
59.7
58.1
60.3
56.6

25.0

2.8
2.7

Meat'

12.0
12.5

12.4
11.3

10.8
10.2

17.1

19.7
22.2
22.7
23.7

34.4
37.6

44.9
43.6

22.4
18.6
26.3
16.6

8.0
9.1

9.3
11.0

115.0
122.8
108.9
111.4
101.0

18.6
18.7
22.8
25.3
26.2

2.8
2.8
2.6
2.1
2.0
2.0

1E3.5

11.0
16.3
16.8
13.1

15.0
17.9
10.4

Eggs'

4.7
4.6

1.9
1.7

4.1
4.1

4.2

4.2
6.4
5.4
5.0

4.4
3.8

0.6
0.6
0.6

3.0
0.8
3.7
0.9

2.4
2.6
2.4
2.4

7.4
6.6
6.6
6.9
6.6

4.2
4.4
4.0
3.3
2.8

1.6
1.2
1.0
1.1

1.6
1.9

2.3
1.5
1.6
1.7
1.7
1.6
1.9
2.1

0.4
0.1

0.2
0.2
0.2
0.2
0.2

Fish

1.2
1.2

0.2
0.2

0.7
0.6

11.4

2.2
2.3
2.5
2.4

4.8
5.2

0.1
0.3
0.3

2.3
5.7
6.7
8.2

9.1
9.6
8.7
9.4

1.1

1.1
1.1
1.1

1.5

6.2
5.6
7.7
6.7
6.5

5.4
5.1

6.1
6.0
6.1

6.9

12.9
5.9
6.3
9.6

10.4
12.2
13.7
14.2

0.3
0.9
0.9
1.1
1.0
1.0
1.2

Fat

1.1

Milk°

3.0
3.0

1.2

0.8
0.8

1.3

2.4
3.1

4.3
4.6

1.9
1.8

2.6
2.4
2.3

1.2
1.2
1.4
1.2

1.2
1.4
1.4
1.3

5.6
5.9
6.3
6.3
7.4

2.6
2.7
3.1

3.2
3.3

0.5
0.6
0.6
0.7
0.7
0.7

Protein

3.0
3.0

2.5
2.5

2.0

2.4
3.0
4.2
4.5

1.8
1.8

2.6
2.4
2.3

1.2
0.9
1.4
1.6

1.4
1.5
1.6
1.4

5.4
5.6
6.1
6.1
7.3

2.4
2.6
2.9
3.0
3.1

0.5
0.5
0.5
0.5
0.6
0.8

'43.5 '42.4
'42.5 '41.7
''2.6 "1.8
2.7 "1.8
'42.7 '41.8
'42.7 '41.0
"2.7 '41.$

Fats
and
oils

5.5
6.7

2.9
2.9

3.5
3.8

7.0

9.5
9.3

11.0
10.6

7.4
7.4

4.3
4.8
4.8

6.4
8.4
5.0
6.9

9.3
10.2
11.7
12.8

14.2
15.9
16.6
21.2
17.2

6.1

6.6
7.8
9.5

10.3

3.9
3.7
3.6
3.6
3.6
3.6

3.0

3.5
3.8
4.0

4.0
6.4

153.0

'43.0

"3.6
153.9

163.6

'43.4



ANNEX TABLE 8A. - PER cArur EOOD SUPPLIES AVAILABLE FOR HUMAN CONSUMPTION IN SELECTED COUNTRIES (continued)

Japan"

Pakistan

Philippines EI

NEAR EA ST

Afghanistan

Iran

Iraq

Israel

Jordan

Lebanon

Libya

Sudan

Syria.

Turkey

United Arab Republic

Period

1934-38
1948-50
1951-53
1954-56
1957-59

1).l0-62
1763

1964

1934-38'3
1949/50-1950/51
1951/52-1953/54
1954/55-1956/57
1957/58-1959/60
1960/61-1962/63
1963/64

1953

1954-56
1957-59
1960-62
1963

1964

1961/62

1960

1960-62

1950/51

1951/52-1953/54
1954/55-1956/57
1957/58-1959/60
1960161-1962/63
1963/64

1957-59
1960-62
1963

1964

1959

1961-63

1960-62

1934-38
1948/49-1950/51

1951152-1953154
1954/55-1956/57
1957158-1959160
1960-61

1948/49-1950/51
1951/52-1953/54
1954/55-1956/57
1957158-1959/60
1960/61-1962/63
1963/64

Cereals

Kilograms per cap a per year

157.7
157.0
146.8 I

150.8 I

153.5
149.2
148.3
147.4

139.1

160.0
152.9
149.6
153.3
154.7
165.3

112.3
114.1

114.7
118.3

126.7
124.4

173.8

143.8

129.6

133.1

150.1

140.1

122.9
116.1

110.2

129.1

135.9
104.2
114.2

1960-62 121.6
1963 116.7
1964 85.9

114.7

113.3

157.6

193.3
186.4
193.8
200.8
199.6
223.0

172.9
171.6
180.0
184.0
190.6
213.8

Potatoes
and

other
starchy
foods.

46.4
62.5
56.7
62.4
66.6
69.9
65.8
67.4

7.7

3.7
4.6
8.1

44.0
43.7
43.2
42.8
42.3
46.2

0.2 3.0

3.5 19.1

5.4

45.4
39.6
46.8
41.2
37.6
38.4

12.6
10.4
12.5
11.1

15.6
19.1
22.4

17.0

17.1

13.9

5.9
18.2
28.3
29.4
39.6
38.5

10.6
8.8
9.0
9.4

10.7
14.5

Sugar'
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14.1
4.0
9.8

12.1

13.4
15.6
16.4
17.2

13.0
12.0
13.0
14.2
15.0
14.3
14.8

13.7
12.6
12.1

12.7
10.0
10.0

29.5 5.7

18.9
20.6

24.9
28.7
32.2
33.6

22.0
23.2
22.2
16.3

21.0
13.3
23.2

28.2

10.2

15.5

4.5
6.4
8.3
9.6
9.4

17.0

13.1
14,0
12.9
12.3
10.6
13.8

Pulses,
nuts
and

seeds'

"16.7
"7.1

'313.4
"15.6
"16.5
"16.4
"15.5
'15.1

21.8
8.0
6.9
7.9
6.8
5.3
6.4

4.1
3.8
4.3
6.5
7.5
6.3

0.3

3.9

9.5
7.4

10.1
8.5
9.5

10.2

12.3
9.9
7.3

10.4

11.8
7.9

12.5

6.6

17.6

11.5

9.9
9.6

10.9
12.5
14.0
13.2

11.5
10.1

10.2
10.5
14.5
10.6

Vege-
tables

70.6
61.1

69.3
67.6
75.0
89.6

103.8
101.8

25.0
18.3
17.8
17.8
18.5
18.5
12.6

32.0
31.8
31.0
28.6
31.0
28.5

7.9

56.8

103.1

115.7
116.2
117.3
111.9
110.2

90.2
117.8
158.2
155.3

103.2
98.5

129.7

57.1

29.7

33.4

31.8
55.6
68.0
76.2
78.5

105.0

45.6
49.9
63.1

78.1

88.9
102.7

Meat'

2.8
1.8
2.8
3.9
5.5
7.7
9.6

10.4

3.0
4.4
4.5
4.5
4.1

3.5
3.5

14.6
15.8
16.3
14.9
14.3
13.3

23.3 13.4

15.9

20.1

15.2
11.8
20.9
29.7
39,7
47.3

7.5
12.2
6.1

5,7

31.5
40.1

32.2

10.0

25.1

13.8

14.8
14.2
14.6
13.6
13.3
13.5

10.3
11.1

12.5
12.8
12.1

13.0

Eggs'

2.37.

2.5
3.4
3.9
6.0
7.4
8.6

0.4
0.4
0.4
0.4
0.3
0.3
0.4

2.8
3.2
3.3
3.3
2.5
2.5

0.7

1.7

13.9
13.1

15.3
18.9
20.2
22.0

1.1
1.3
2.8
3.1

2.7
3.0
4.3

1.8

1.9

0.4

2.2
1.2
1.3
1.7
1.6
1.8

0.8
0.9
1.1

1.1

1.1

1.3

Fish

9.6
13.3
19.5
22.1

24.7
26.6
27.8
24.8

0.8
0.6
1.0
1.6
1.5
1.6
1.6

8.6
9.7

10.5
10.8
11.0
14.9

0.8

0.8

16.0
11.7
8.1
7.2
6.7
6.5

0.8
0.8
0.8
0.7

1.9
2.1
3.1

1.2

0.7

0.1

0.4
0.8
1.5
1.5
1.6
2.5

3.3
2.6
4.6
4.5
4.8
5.0

Fas

--
0.6
0.9
1.2
1.1

143.5

"2.5
"2.6
"2.6
"1.8

"3.4

Milk°

4.2

1.6

3.9

3.6
4.1

4.6
4.3
4.2
4.2

2.4
1.4
1.2
1.0

2.0
2.5
2.8

1.8

3.2

2.3

2.4
2.3
2.8
2.3
3.3
3.6

143.7

"2.8
"2.8
"2.6
'42.7
"2.7

Protein

0.5
0.8
1.0
1.1

"2.4
141.8

"2.0
"2.0
"2.2
"2.7
"2.7

3.8

2.4

3.4

5.3
5.1
5.3
5.0
4.7
4.8

2.2
1.6
1.5
1.5

2.5
3.6
4.1

2.0

4.2

2.4

3.9
3.1
2.3
3.0
2.7
3.5

"2.3
"1.7
"1.8
'41.7
'41.7
"1.7

Fats
and
oik

0.9
0.7
1.6
2.6
3.5
4.8
6.1
6.0

11,2.5

"3.0
"3.6
163.5

"3.4
163.5

165

1.8
1.9
2.5
2.4
2.6
2.6

0.8

6.6

3.8

15.3
15.0
15.9
16.4
17.5
16.9

6.9
9.8

12.3
19.4

12.0
16.3
10.0

7.5

7.0

9.3

2.9
6.8
7.9
7.8
7.5
7.9

'3.6
"3.5
"3.7
154.8

'35.4
1'7.3



ANNEX TABLE SA. - PER CAPUT FOOD SUPPLIES AVAILABLE FOR HUMAN CONSUMPTION IN SELECTED COUNTRIES (concluded)

AFRICA

Ethiopia

Madagascar

Mauritius

Southern Rhodesia

South Africa ''

Uganda

Potatoes 144Hk"
Pulses,

and
Period Cereals' other Sugar' nuu Vege-

and cables' "'ea,' Eggs' Fish '
starchy senda'foods' Fat Protein

Kilo granza per calm( per year

Fats
and
oils

1961 148.5 19.1 2.0 19.4 12.6 26.8 2.2 0.2 2.6 2.8 4.9

1962 160.4 "123.3 7.1 4.8 28.1 15.3 0.2 3.8 0.3 0.2 1.1

1955/56 131.1 16.7 39.3 11.5 28.4 5.5 0.1 6.3 1.4 1.5 9.4

1957-59 131.2 16.3 37.1 10.6 28.6 5.3 1.3 5.6 1.4 1.6 10.1

1960-62 130.2 13.0 38.7 11.3 31.9 5.8 1.5 5.5 1.8 2.0 12.5

1963 131.5 12.9 37.6 10.1 41.8 6.6 1.6 4.9 1.2 2.4 13.7

1964 133.4 13.0 38.2 11.6 29.6 6.7 1.7 5.9 1.3 2.6 12.5

1951-53 184.4 11.9 12.9 14.0 25.9 30.3 0.6 1.5 1.1 1.2 1.9

1953 201.0 10.4 11.7 16.0 26.2 29.3 0.7 1.5 1.1 1.2 2.0

1935-39 155.7 15.7 21.2 2.1 25.5 37.8 1.8 3.3 2.9 2.6 3.3

1948-50 155.8 15.9 42.0 3.3 34.3 42.0 2.6 5.5 2.8 2.8 4.9

1951-53 161.4 12.9 38.8 3.2 34.6 39.6 2.9 7.6 2.7 2.7 5.6

1954-56 149.3 14.0 39.4 3.9 38.0 43.3 3.2 8.4 2.9 2.9 5.5

1957-59 154.8 15.7 42.5 4.2 36.3 44.5 3.2 8.2 3.0 2.9 5.7

1960/61 166.4 14.4 41.0 4.1 36.3 44.5 3.2 8.8 2.9 2.9 5.4

1961 61.1 "475.7 12.6 27.1 23.1 10.0 1.0 4.4 2.0 1.4 2.2

1936/37-1938/39 101.4 48.7 53.3 2.5 65.0 120.4 12.0 5.1 5.9 5.0 16.1

1948/49-1950/51 96.9 49.6 53,4 5.4 66.0 109.5 11.8 4.5 6.5 6.4 14.7

1951/52-1953/54 93.7 50.7 51.2 4.5 60.3 107.8 10.4 4.3 6.6 6.1 16.3

1954/55-1956/57 92.6 45.9 51.8 4.1 61.3 112.1 10.3 4.4 7.1 6.3 16.1

1957/56-1959/60 85.9 53.0 50.6 3.8 62.9 115.2 10.7 4.7 7.3 6.6 15.5

1960/61-1962/63 83.6 47.1 49.5 4.4 63.5 106.7 11.9 5.2 7.4 6.9 14.6

1963/64 85.2 46.8 49.4 4,1 63.9 110.7 12.1 5.4 7.5 7.2 14.5

1935-39 86.7 49.8 48.2 2.9 65.0 109.3 13.4 6.4 8.5 8.3 17.3

1948-50 89.7 52.5 50.5 3.3 79.2 102.7 12.7 7.3 10.9 8.3 16.4

1951-53 86.3 43.7 43.0 3.6 06.2 105.8 12-1 6.4 10.9 9.4 19.6

1954-.56 06.4 52.1 42.9 3.4 72.8 105.3 13.6 6.9 10.6 9.7 19.4

1957-59 86.1 57.3 41.9 3.3 68.6 105.6 15.1 7.0 10.8 10.1 20.4

1960-62 06.6 59.3 41.4 3.8 79.4 110.2 15.9 6.6 11.1 10.7 20.2

1963 65.0 61.7 39.1 3.4 94.4 115.7 1 16.3 6.4 11.2 10.8 20.7

1964 66.4 62.9 33.2 3.6 98.5 113.7 I 16.7 6.6 10.6 10.3 19.8

NoTE: A number of marked breaks in the series could not be avoided because of the large runnh.:r of revisions currently macla in con-
nection with worIc on Fno's Indicative 'World Plan and with work on standardization going on .:irctihineously, particularly regarding the

EEC member countries. All such break th +s are indicated by e symbol . These revisions are tiL under consideration with the
governments concerned, and it is hoped that, in the futuri, series consistent over time c,ri C.i uublished for all countries.

In terms of flour and milled rice. - 2 Including swee notatoes, cassava. and O1il skuchy - ' in terms of refinad sugar; crude
sugar included on the basis of its calorie content; 5Y1'u,'6 and hon.ey. - Shuied euu,vident roc nuts; including cocoa beans. -
5 In terms of fresh equivalent, but including, also mino 1.;;Cii:e:-. GC processed vego'...tkle, in ksm.; of .1roduct weight. - ^Including offal,
poultry and game; expressed in terms of carcass sceip i s slaughter fins. - I ch n i i t - Estimated edible weight. -
°MilL a.nd milk products excluding butter, expressed in a of Cat and .protein, - noi i i including the Sitar. - Includ-
ing Plantains. - "Including soybean curd in terms of soyb,:an. - "India and Pakistan. - for making butter. - "Exclud-
ing butter. - "Refers to fiscal year, April-March. - Including " mho " and " shoyu" (soyLK....n prejiarations) in terms of soybean. -
"Series subject to revision. - " Split year starting July 199,.
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OCEANIA

Australia

New Zealand
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including exports from the rest of the world to the U.S.S.R., eastern Eu'ope and China (Mainland), but excluding exports from these
countries. - Including paddy converted at 65 percent. - 4 Including refined sugar converted at 108.7 percent. - 4 Oranges, immdarines itncl
lemons. 'Excluding re-exports of copra from Malaysia, but including unrecorded shipments of copra from Indonesia and the Philippines
to Malaysia. Million. head. - 7 Beef and veal, mutton and lamb, pork. " Excluding imports iato Malaysia for re-ex port and exports
from H ong Kong, but including utirecorciecl shipments from Indonesia to Malaysia.
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ANNEX TABLE 9A. - VOLUME OF WORLD EXPORTS OF MAJOR AGRICLICEURAL COMMODITIES

Prewar
average

Average
1946-52

Average
1953-57

Average
1958-62 1958 1959 1960 1961 1962 1963 1964

1965
(Prelhn-
inary)

Million metric tons

Wheat and wheat flour (wheat equiv-
alent) 15.30 24.92 26.68 33.60 27.66 29.35 33.25 40.79 36.95 45.27 54.26 52.20

Barley 1.76 3.23 5.92 5.89 6.50 6.18 4.93 6.19 5.67 5.04 7.14 6.06

Ma ize 9.22 4.35 5.60 11.98 8.60 9.99 11.11 12.47 17.52 19.18 19.86 22.33

Oats 0.72 1.23 1.42 1.34 1.46 1.40 1.29 1.22 1.34 1.21 1.42 1.70
Mi Ilet and sorghums 0.28 1.45 1.23 3.03 2.57 3.28 3.04 2.38 3.86 3.93 3.84 6.05

Rice (milled equivalent) 9.67 4.40 4.85 5.28 4.95 4.76 5.50 5.69 5.47 6.23 6.25 6.20

Segar (raw equivalent)" 9.63 10.75 13.02 15.30 14.35 13.34 16.10 17.16 15.55 15.07 15.54 16.70

Potatoes 1.19 2.00 2.10 2.48 2.62 2.38 2.38 2.35 2.66 2.41 2.40 2.87
Apples 0.69 0.57 0.89 1.26 0.85 1.29 1.24 1.39 1.51 1.23 1.39 1.53

Bananas 2.48 2.34 3.04 3.80 3.53 3.68 3.89 3.99 3.90 4.05 4.22 4.90

Citrus fruit 1.86 1.88 2.63 3.21 2.78 3.09 3.34 3.23 3.59 3.28 4.14 3.64

Vegetable oi Is and oilseeds (oil eq u iv
alent) 3.65 3.14 3.99 4.71 4.31 4.49 4.86 4.76 5.14 5.18 5.37 5.41

Oilseed cake and renal 2.32 1.84 3.00 4.76 3.84 4.54 4.32 4.97 6.12 6.66 7.12 7.91

Cattle 1.91 1.69 2.09 3.17 3.14 2.63 2.82 3.67 3.58 3.65 3.25 3.56

Meat 1.14 0.94 1.20 1.64 1.48 1.57 1.56 1.61 1.99 2.30 2.26 2.14

Milk (condensed, evaporated and pow-
dered) 0.30 0.61 0.73 0.92 0.80 0.91 0.90 0.97 1.04 1.21 1.39 1.37

Eggs (in the shell) 0.25 0.24 0.34 0.39 0.39 0.43 0.42 0.39 0.34 0.29 0.23 0.19

Coffee (green) 1.64 1.93 2.10 2.57 2.19 2.55 2.61 2.67 2.80 3.03 2.73 2.75

Cocoa beans 0.68 0.67 0.73 0.86 0.64 0.75 0.90 1.00 1.03 1.03 1.03 1.18
Tea 0.36 0.41 0.47 0.51 0.52 0.49 0.49 0.51 0.54 0.54 0.53 0.53

VVine 1.93 1.61 2.39 2.61 2.75 2.38 2.62 2.60 2.69 2.21 2.41 2.21

Tobacco (unmanufactured) 0.48 0.54 0.63 0.70 0.66 0.64 0.68 0.76 0.78 0.77 0.83 0.83

Wool (actual weight) 0.96 1.05 1.14 1.34 1.15 1.37 1.31 1.42 1.43 1.41 1.31 1.36
Cotton (I i nt) 2.68 2.37 2.67 3.04 2.65 2.79 3.50 3.28 2.97 3.38 3.46 3.17

Jute 0.79 0.85 0.91 0.80 0.95 0.89 0.77 0.61 0.77 0.78 0.85 0.79

Rubber (natural) 0.98 1.67 1.89 2.15 1.97 2.27 2.01 2.21 2.30 2.13 2.23 2.23



ANNEX TABLE 9B. - VOLUME OF REGIONAL LXPORTS OF MAJOR AGRICULTURAL COMMODITIES
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Prewar
average

Average
1943-52

Average
1953-57

Average
1958-62

io,,'''' 1959 1960 1961 1962 1963 1964
1965

(Prelim-
inary)

Mil/ion metric roi s

WESTERN EUROPE

Nheat and wheat flour (wheat equiv-
alent) 1.39 0.75 2.43 3.57 3.88 3.76 3.35 3.16 3.68 4.92 5.09 6.93
Barley 0.15 0.24 0.80 1.33 0.77 0.64 1.05 2.51 1.69 2.31 3.16 2.60
Maize 0.50 0.38 0.13 0.64 0.61 0.37 0.81 1.08 0.34 0.94 1.35 1.86

3ugar (raw equivalent) 0.85 1.37 1.71 1.40 1.37 1.34 1.57 1.47 1.26 1.59 1.45 1.47

Potatoes 0.86 1.34 1.52 1.78 2.03 1.70 1.58 1.75 1.83 1.64 1.68 2.18

Apples 0.19 0.31 0.56 0.72 0.38 0.79 0.71 0.84 0.88 0.54 0.71 0.86

Citrus fruit 5 0.97 0.91 1.18 1.45 1.20 1.35 1.48 1.49 1.73 1.21 2.01 1.39

Vegetable oils and oilseeds (oil equiv-
ale1t)5 0.50 0.18 0.29 0.34 0.27 0.29 0.42 0.36 0.38 0.35 0.36 0.30

Oilseed cake and meal 0.45 0.19 0.61 0.80 0.61 0.77 0.77 0.91 0.92 0.89 1.07 1.11

Cattle ' 0.90 0.73 1.16 1.43 1.34 1.26 1.38 1.80 1.37 1.85 1.95 1.76

Meat (fresh, chilled and frozen) 5 0.05 0.09 0.22 0.40 0.25 0.31 0.40 0.45 0.59 0.65 0.58 0.65

Bacon, ham and salted pork 0.26 0.14 0.28 0.34 0.30 0.31 0.37 0.36 0.37 0.35 0.35 0.36

Milk (condensed, evaporated and pow-
dered) 0.24 0.26 0.40 0.58 0.46 0.51 0.58 0.64 0.69 0.72 0.75 0.90

Butter 0.27 0.20 0.22 0.24 0.25 0.21 0.25 0.26 0.23 0.24 0.23 0.27

Cheese . 0.14 0.16 0.24 0.33 0.29 0.32 0.33 0.34 0.36 0.38 0.39 0.42

Eggs (in the shell) 0.20 0.17 0.27 0.31 0.31 0.34 0.32 0.30 0.28 0.24 0.19 0.15

Nine 0.50 0.46 0.73 0.91 1.13 0.72 0.04 0.96 0.90 1.14 1.12 1.00

Nool (actual weight) 0.11 0.05 0.08 0.10 0.08 0.11 0.11 0.12 0.12 0.13 0.10 0.11

EASTERN EUROPE ANO U.S.S.R.

Nheat and wheat flour (wheat equiv-
alent) . ... '3.34 5.36 4.11 6.34 5.86 5.29 5.19 4.60 2.51 ...
Barley ... '0.95 0.56 0.38 0.19 0.43 1.18 0.61 0.69 0.76 ...
Maize .. ... '0.70 0.94 0.73 0.27 0.60 1.19 1.94 1.49 0.96 ...

Rye 5 ... ... '0.55 0.82 0.46 0.55 0.68 1.09 1.30 0.82 0.15 ...

Sugar (raw equivalent)' . ... '0.77 2.03 1.10 1.36 1.33 3.21 3.17 2.19 1.70 ...

Potatoes ... ... '0.10 0.36 0.17 0.31 0.25 0.40 0.66 0.46 1.18 ...

Sunflowerseed 5 ... ... '0.05 0.07 0.05 0.06 0.07 0.08 0.11 0.10 0.11 ...

Oilseed cake and meal ... .. '0.19 0.46 0.38 0.60 0.53 0.42 0.37 0.25 0.08 ...

Meat (fresh, chilled and frozen) 5 ... ... '0.07 0.15 0.07 0.21 0.10 0.15 0.22 0.22 0.19

Butter ... ... '0.03 0.09 0.06 0.11 0.08 0.09 0.11 0.10 0.06 ...

E005 ... ... '0.05 0.09 0.06 0.07 0.10 0.13 0.11 0.08 0.08 ...

Cotton ... ... '0.33 0.36 0.32 0.35 0.39 0.39 0.35 0.32 0.39 ...
Flax ... ... '0.03 0.07 0.05 0.09 0.07 0.07 0.07 0.05 0.03 ...

NORTI-I AMERICA

VVheat and wheat flour (wheat equiv-
alenc). 6.08 18.39 17.18 23.38 19.18 19.64 23.29 29.34 24.98 31.11 37.45 31.63

Barley 0.50 1.44 2.00 3.21 4.25 3.83 3.01 2.40 2.58 1.62 2.48 2.11

Maize 0.80 2.31 3.13 6.79 4.57 5.59 5.61 7.35 10.81 11.12 12.14 15.21

Millet and sorghums - 1.14 0.86 2.27 1.88 2.59 2.46 1.64 2.79 2.94 2.55 5.32

Rice (milled equivalent)e 0.07 0.54 0.67 0.79 0.57 0.68 0.87 0.80 1.05 1.20 1.33 1.31

Citrus fruit 5 0.17 0.24 0.40 0.29 0.27 0.33 0.29 0.30 0.27 0.26 0.30 0.33

Soybeans and soybean oil (oil equiv-
alent) 0.01 0.22 0.43 1.01 0.79 0.96 1.14 0.88 1.29 1.29 1.47 1.57

Linseed and linseed oil (oil equivIent) - 0.08 0.23 0.17 0.17 0.19 0.19 0.18 0.14 0.14 0.21 0.20

Oilseed cake and meal 0.29 0.20 0.56 0.87 0.44 0.93 0.83 0.79 1.37 1.69 1.95 2.46

Milk (condensed, evaporated and pow-
dered) 0.03 0.25 0.21 0.23 0.22 0.25 0.21 0.23 0.23 0.35 0.47 0.31

Tobacco (unmanufactured) 0.20 0.22, 0.24 0.24 0.23 0.23 0.24 0.24 0.23 0.25 0.26 0.23

Cotton (lint) 1.29 1.04 0.95 1.19 1.04 0.63 1.73 1.45 0.87 0.99 1.19 0.86
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average
Prewar Average Average

1948-52 1953-57 1
;2e 1958

1959 1960 1961 1962 1963 1964
1965

(Prelim-
inary)

Million n etric ton'
OCEANIA

Wheat and wheat flour (wheat equiv-
alent) 2.80 3.09 2.68 3.78 1.42 2.68 3.60 6.41 4.79 6.69 6.83 7.25
Barley 0.07 0.26 0.57 0.59 0.32 0.88 0.38 0.95 0.40 0.28 0.39 0.3E
Oats - 0.19 0.15 0.28 0.07 0.33 0.22 0.47 0.27 0.31 0.37 0.31
Sugar (raw equivalent) ' 0.56 0.47 0.87 1.03 0.£39 0.84 1.04 0.99 1.38 1.44 1.61 1.47
Copra and coconut oil (oil equivalent) 0.13 0.13 0.16 0.17 0.16 0.17 0.18 0.18 0.18 0.18 0.19 0.17
Beef and veal 0.15 0.13 0.23 0.30 0.28 0.32 0.25 0.26 0.37 0.40 0.43 0.4C
Mutton and Iamb 0.27 0.30 0.32 0.39 0.34 0.39 0.42 0.41 0.41 0.43 0.48 0.44
Butter 0.24 0.21 0.22 0.25 0.24 0.28 0.22 0.25 0.24 0.27 0.28 0.27
Cheese . 0.10 0.12 0.11 0.11 0.10 0.10 0.10 0.11 0.12 0.12 0.12 0.11

VVool (actual weight) 0.49 0.66 0.70 0.85 0.73 0.87 0.85 0.89 0.92 0.92 0.90 0.93

LA'l IN AMERICA

Wheat and wheat flour (wheat equiva-
lent 3.44 2.00 3.22 2.28 2.45 2.48 2.50 1.10 2.87 1.97 4.31 5.82
Maize 6.61 1.20 1.18 2.47 1.74 2.74 3.11 1.79 3.00 3.36 3.47 2.95
fvl i I I e t and sorghums 0.04 0.08 0.09 0.38 0.34 0.33 0.20 0.39 0.67 0.64 0.89 0.30
Rice (milled equivalent) 8 0.10 0.25 0.17 0.21 0.17 0.12 0.13 0.34 0.31 0.18 0.15 0.40
Sugar (raw equivalent) ',' 4.05 7.06 7.86 9.37 8.84 8.17 10.01 10.92 8.93 7.68 8.05 9.43
Bananas 2.04 1.92 2.37 2.99 2.79 2.94 3.11 3.10 3.02 3.13 3.17 3.73
Linseed and linseed oil (oil equivalent) 0.55 0.19 0.18 0.24 0.18 0.24 0.21 0.27 0.29 0.26 0.22 0.26
Oilseed cakes and Inca! 0.42 0.94 0.76 1.19 1.35 0.97 0.94 1.27 1.42 1.40 1.25 1.60
Cattle l 0.42 0.30 0.36 0.79 0.71 0.61 0.66 0.85 1.13 0.96 0.62 0.73
Beef and veal 0.51 0.27 0.27 0.42 0.46 0.42 0.37 0.37 0.49 0.65 0.60 0.48
Coffee (green) 1.40 1.61 1.58 1.81 1.56 1.87 1.85 1.83 1.91 2.06 1.81 1.82
Cocoa beans 0.21 0.18 0.21 0.19 0.19 0.17 0.23 0.19 0.15 0.18 0.17 0.17
Tobacco (unmanufactured) 0.06 0.07 0.07 0.10 0.08 0.08 0.09 0.11 0.12 0.13 0.14 0.15
VVool (actual weight) 0.19 0.18 0.18 0.20 0.18 0.20 0.19 0.23 0.22 0.19 0.15 0.16
Cotton (lint) 0.34 0.39 0.65 0.74 0.59 0.73 0.61 0.76 1.01 0.98 0.89 0.95

FAR EAsT, excluding China
(Mainland)

Maize 0.63 0.07 0.19 0.57 0.32 0.45 0.72 0.72 0.64 0.89 1.32 0.71
Rice (milled equivalent) 8 8.96 3.05 3.38 3.62 3.32. 3.55 3.83 3.86 3.55 4.16 4.00 3.83
Sugar (raw equivalent) ' 3.31 1.01 1.92 2.09 1.98 1.81 2.19 2.19 2.27 2.58 2.56 2.53
Vegetable oils and oilseeds (oil equiv-
alent) l,lii 9.52 1.23 1.36 1.27 1.22 1.12 1.30 1.40 1.32 1.44 1.43 1.37
Oilseed cakes and meal 0.88 0.19 0.44 0.97 0.60 1.00 0.90 1.01 1.37 1.55 1.59 1.39
Coffee (green) 0.10 0.02 0.07 0.11 0.08 0.08 0.09 0.16 0.13 0.17 0.10 0.10
Tea 0.36 0.39 0.45 0.46 0.49 0.45 0.45 0.46 0.48 0.48 0.47 0.45
Cotton (lint) 0.65 0.27 0.25 0.14 0.18 0.13 0.14 0.11 0.15 0.23 0.24 0.25
Jute 0.79 0.84 0.91 0.79 0.94 0.89 0.77 0.61 0.77 0.77 0.84 0.78
Rubber (natural)" 0.95 1.61 1.78 2.00 1.83 2.12 1.85 2.06 2.14 1.97 2.06 2.07

NEAR EAST

Wheat and wheat flour (wheat equi v-
alen t) 0.24 0.27 0.66 0.23 0.27 0.45 0.08 0.06 0.30 0.23 0.26 0.22
Barley 0.38 0.46 0.73 0.35 0.58 0.26 0.02 0.16 0.76 0.54 0.29 0.39
Rice (milled equivalent)B 0.15 0.27 0.21 0.23 0.41 0.05 0.31 0.23 0.14 0.38 0.53 0.34
Potatoes 0.02 0.06 0.10 0.19 0.11 0.19 0.24 0.15 0.26 0.21 0.20 0.20
Citrus fruit t 0.30 0.20 0.28 0.45 0.39 0.46 0.51 0.40 0.49 0.62 0.56 0.63
Oi !seed cake and meal 0.26 0.12 0.24 0.34 0.31 0.31 0.29 0.35 0.43 0.51 0.54 0.60
Cotton (lint) 0.47 0.47 0.56 0.67 0.54 0.76 0.72 0.66 0.68 0.85 0.81 0.77
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Prewar
average

Average
1948-52

Average
1953-57

Average
1958-62
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1958 1959 1960 1961 1962 1963 1964
1965

(Prelim-
inary)

Including refined sugar convixted at 108.7 percent. - 2 Oranges, mandarines and lemons. - Groundnuts, copra, palm kernels, soybeans,
olive oil, groundnut oil, coconut oil, palm kernel oil, soybean. oil. - ' Million head. - 4 Beef and veal, mutton and lamb, t)ork. -
only. - Average 1955-57. - l lise uding paddy converted at 65 percent. - Excluding trade between the United States and its terrtories.

Excluding re-export of copra fro 11 Malaysia, but including unrecorded shipments of copra 11'0111 Indonesia iind the Philippines to Malaysia.- Excluding imports into Mali ysia Coi re-export and exports from Flong :Kong, but including unrecorded shipments from ladonesiit to
Malaysia. - Including coarse ground flour.

AFRICA

Million n corle ton

Wheat and wheat flour (wheat equiv-
alent)" 0.57 0.31 0.43 0.25 0.36 0.26 0.34 0.12 0.18 0.19 0.16 0.16
Barley 0.21 0.55 0.44 0.15 0.25 0.25 0.16 0.04 0.07 0.25 0.28 0.27
Majan 0.66 0.36 0.95 1.50 1.56 0.83 0.87 1.54 2.73 2.85 1.57 1.60
Sugar (raw equivalent)1 0.68 0.71 1.02 1.19 1.18 1.12 0.99 1.20 1.46 1.66 1.66 1.65
Bananas 0.14 0.22 0.36 0.40 0.39 0.37 0.38 0.43 0.43 0.46 0.45 0.45
Citrus fruit2 0.15 0.40 0.61 0.82 0.71 0.75 0.88 0.83 0.92 0.92 1.04 1.04
Groundnuts and groundnut oil (oil
equivalent) 0.24 0.25 0.40 0.51 0.52 0.50 0.44 0.54 0.55 0.57 0.58 0.58
Palm kernels and palm kernel oil (oil
equivalent) 0.30 0.34 0.36 0.36 0.39 0.38 0.36 0.35 0.32 0.32 0.33 0.33
Palm oil 0.24 0.33 0.37 0.36 0.37 0.40 0.39 0.36 0.30 0.30 0.30 0.26
Oilseed cake and meal 0.02 0.19 0.37 0.57 0.50 0.55 0.56 0.62 0.59 0.59 0.68 0.73
Cattle 1 0.18 0.23 0.24 0.24 0.21 0.18 0.25 0.25 0.29 0.25 0.22 0.22
Coffee (green) 0.13 0.28 0.43 0.64 0.54 0.59 0.66 0.67 0.74 0.77 0.81 0.81
Cocoa beans 0.46 0.48 0.51 0.66 0.44 0.56 0.65 0.80 0.85 0.82 0.84 0.99
Wine 1.40 1.13 1.63 1.66 1.52 1.63 1.76 1.62 1.76 1.02 1.26 1.17
Tobacco (unman ufactured) 0.03 0.06 0.08 0.10 0.08 0.09 0.11 0.11 0.12 0.12 0.13 0.14
Cotton (lint) 0.13 0.19 0.24 0.26 0.27 0.29 0.27 0.27 0.20 0.27 0.28 0.29
Sisal 0.16 0.22 0.29 0.37 0.34 0.36 0.37 0.36 0.40 0.40 0.39 0.39
Rubber (natural) 0.01 0.06 0.10 0.14 0.13 0.14 0.15 0.14 0.15 0.15 0.16 0.15
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Prewar
average

Average
1948-52

Average
1953-57

Average
1958-62 1958 1959 1960 1961 1962 1963 1964 (Pire5Ti5m-

inary)

Million inellic tom
WLs rERN EUROPE

VVEcat and wheat flour (wheat equiv-
alent) 11 .98 14.46 13.67 12.97 12.34 12.87 11.16 15.13 13.32 12.05 10.56 12.10
Barley 2.41 2.53 4.19 4.53 4.69 4.77 4.27 4.19 4.72 3.63 4.51 5.03
Maize 8.46 4.03 4.57 9.05 6.32 7.65 8.93 9.43 12.91 13.87 13.63 16.67
Oat 0.73 0.78 0.87 1.23 1.32 1.41 1.24 0.86 1.31 1.07 0.95 1.32
Rye 0.81 0.90 0.83 0.74 0.56 0.59 0.76 0.75 1.02 0.74 0.50 0.40
Millet and sorghums 0.20 0.82 0.93 2.35 1 .88 2.72 2.51 1.77 2.88 2.03 2.04 2.55
Rice (nilled equivalent) ' 1.17 0.33 0.46 0.57 0.51 0.61 0.64 0.54 0.58 0.57 0.60 0.57
Segar (raw equivalent) ' 3.47 4.26 4.58 4.48 4.87 4.61 4.62 4.10 4.22 5.32 4.97 4.47
Potatoes 0.75 1.09 1.23 1.71 1.81 1.86 1.40 1.48 1.97 1.72 1.53 2.13
Apples 0.60 0.39 0.65 0.99 0.68 0.99 0.95 1.11 1.23 0.96 1.13 1.32
Bananas. 0.74 0.62 1.19 1 .75 1.59 1.63 1 .74 1 .86 1.93 1.92 1.96 2.36
Citrus fruit" 1.48 1.49 2.14 2.67 2.35 2.54 2.76 2.71 2.98 2.71 3.30 3.23
Vegetable oils z,nd oil seeds (oil equiv-
alent) ' 2.57 2.22 2.77 3.05 2.90 2.96 3.22 3.09 3.09 3.12 3.02 3.04
Oilseed cake and meal 2.36 1.65 2.76 4.57 3.68 4.42 4.44 4.60 5.69 5.90 5.55 6.89
Cattle " 1.11 0.77 1.18 1.51 1.41 1.32 1.49 1.83 1.49 2.02 1.94 2.03
Meat (fiesh, chilled and frozen) " 1.12 0.81 0.97 1.12 1.11 1.07 1.18 1.04 1.18 1.50 1.54 1.50
Butter 0.57 0.39 0.39 0.47 0.46 0.47 0.48 0.47 0.49 0.51 0.56 0.53
Cheese 0.23 0.27 0.29 0.35 0.33 0.34 0.34 0.36 0.39 0.42 0.43 0.46
Coffee (green) 0.67 0.48 0.67 0.92, 0.79 0.87 0.93 0.99 1.04 1.12 1.18 1.17
Cocoa beans 0.35 0.33 0.40 0.46 0.38 0.42 0.46 0.52 0.53 0.53 0.51 0.56
Tea 0.23 0.22 0.26 0.27 0.29 0.25 0.26 0.28 0.28 0.28 0.27 0.28
Wine 1.68 1.39 2.13 2.47 2.67 2.23 2.51 2.39 2.55 1.95 2.10 1.85
Tobacco (uninnnufactured) 0.37 0.33 0.39 0.45 0.41 0.39 0.46 0.48 0.51 0.52 0.53 0.51
'Noel (actual weight) 0.74 0.66 0.79 0.82 0.74 0.06 0.60 0.84 0.86 0.85 0.79 0.78
Cotton (lint) 1.67 1.40 1.52 1.51 1.42 1.43 1.69 1.57 1.44 1.45 1.52 1.35
Sisal 0.17 0.16 0.24 0.33 0.31 0.32 0.34 0.34 0.36 0.37 0.34 0.35
Rubber (natural) 0.30 0.52 0.66 0.61 0.59 0.60 0.61 0.61 0.62 0.64 0.66 0.64

EASTERN EUROPE ANO U.S.S.R.
Wlic,it. and wheat flour (wheat equiv-
alent) ... ... '3.81 4.57 3.66 4.59 5.10 5.34 4.18 8.17 14.67 ...
Barley ... . '0.89 0.58 0.61 0.40 0.43 0.69 0.67 0.89 1.17 ...
Maize ... ... '0.47 0.73 0.69 0.39 0.63 0.59 1.34 0.94 1.18 ...
Ryc ... ... '0.68 0.61 0.49 0.40 0.54 0.76 0.87 0.78 0.55 ...
Rice (milled equivalent) ' ... ... 0.69 0.72 0.76 1.10 0.93 0.25 0.55 0.50 0.63 ...
Segar (ray,' equivalent)' ... ... '0.80 2.12 0.49 0.46 2.03 4.22 3.42 1.91 2.51 ...
Cirrus fruit" ... ... '0.17 0.25 0.25 0.26 0.23 0.24 0.26 0.27 0.35 ...
Vegetable oils and oilseeds (oil equiv-
alent) '' ... ... '0.27 0.22 0.23 0.26 0.21 0.19 0.17 0.16 0.25 ...
fv1eat (fresh, chilled and frozen)" ... '0.22 0.21 0.20 0.25 0.21 0.16 0.25 0.21 0.20 ...
Coffee (green) ... ... '0.02 0.06 0.03 0.06 0.06 0.03 0.07 0.09 0.10 ...
Cocoa beans ... ... '0.05 0.07 0.04 0.08 0.10 0.07 0.10 0.11 0.13 ...
Wine ... ... '0.09 0.16 0.13 0.12 0.18 0.19 0.16 0.26 0.28 ...
Tobacco (unmanufactured) . ... '0.13 0.14 0.14 0.16 0.13 0.12 0.13 0.16 0.20 ...
Cotton (lint) ... '0.42 0.63 0.54 0.62 0.67 0.66 0.66 0.71 0.68 ...
Rubber (natural) ... ... '0.17 0.36 0.34 0.30 0.29 0.45 0.43 0.39 0.35 ...

NORTII AMERICA

Maize 1.14 0.22 0.19 0.53 0.38 0.33 0.41 0.61 0.92 0.61 0.55 0.40
Sugar (raw equivalent) 2,' 3.22 3.89 4.24 4.50 5.01 4.86 4.93 4.55 4.98 4.84 4.06 3.63
Bananas 1.35 1.48 1.65 1.87 1.76 1.91 2.02 1.94 1.72 1.73 1.71 1.75
Citrus fruit" 0.11 0.19 0.22 0.21 0.20 0.24 0.22 0.20 0.20 0.22 0.25 0.26
Vegetable oils and oilseeds (oil equiv-
alent)" 0.78 0.45 0.44 0.51 0.47 0.49 0.50 0.51 0.55 0.51 0.55 0.56
Cattle " 0.36 0.35 0.30 0.97 1.16 0.74 0.67 1.05 1.25 0.86 0.58 1.14
Meat (fresh, chilled and frozen)" 0.01 0.04 0.05 0.32 0.21 0.31 0.26 0.34 0.48 0.57 0.40 0.36
Coffee (green) 0.81 1.27 1.25 1.41 1.26 1.45 1.38 1.41 1.54 1.51 1.44 1.34
Cocoa bee,n 0.26 0.29 0.25 0.28 0.21 0.23 0.27 0.37 0.31 0.30 0.29 0.39
VVool (actual weighr) 0.10 0.29 0.17 0.16 0.12 0.19 , 0.15 0.16 0.17 0.17 0.11 0.13
Rubber (natural) 0.52 0.81 0.66 0.50 0.52 ,

I

0.63 0.45 0.43 0.47 0.42 0.50 0.50



ANNFCC TABLE 9C. - VOLUME OF REGIONAL IMPORTS OF MAJOR AGRICULTURAL COMMODITIES (concluded)

Including paddy converted at 65 percent. - 3 Including refined sugar converted at 108.7 percent. - 3 Oranges, mandarines and le-
mons. - Groundnuts, copra, palm kernels, soybeans, olive oil, groundnut oil, coconut oil, palm oil. palm kernel oil, soybean oil. -
° Million head. - ° Beef and veal, mutton and lamb, pork. - 'Average 1955-57. - Excluding trade between the United States and its
territories. - 3 Excluding imports into Malaysia for re-export.
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Prewar
average

Average
1948-52

Average
1953-57

Average
1958-62 1958 1959 1960 1961 1962 1963 1964

1965
(Prelim-
inary)

Mill on metric tons
OCEANIA

Wheat and wheat flour (wheat equiva-
lent) 0.06 0.21 0.29 0.26 0.32 0.27 0.22 0.22 0.27 0.27 0.27 0.26
Sugar (raw equivalent). 0.09 0.11 0.11 0.13 0.13 0.11 0.13 0.16 0.14 0.15 0.13 0.16
Rubber (natural) 0.01 0.04 0.05 0.04 0.05 0.04 0.04 0.04 0.04 0.04 0.05 0.05

LATIN AMERICA

vVheat and wheat flour (wheat equiva-
lent) 1.67 2.80 3.42 4.13 3.40 3.95 4.20 4.24 4.86 5.08 5.53 5.20
Maize 0.02 0.06 0.35 0.39 0.96 0.16 0.21 0.22 0.38 0.64 0.65 0.70
Rice (milled equivalent), 0.39 0.36 0.28 0.40 0.40 0.35 0.28 0.36 0.32 0.33 0.47 0.49
Sugar (raw equivalent) 2 0.25 0.36 0.41 0.35 0.37 0.39 0.24 0.50 0.23 0.34 0.21 0.25
Bananas 0.18 0.18 0.19 0.26 0.27 0.25 0.27 0.27 0.24 0.27 0.24 0.25
Cattle 0.22 0.28 0.20 0.30 0.24 0.21 0.30 0.35 0.38 0.39 0.30 0.32
Milk (condensed, evaporated and pow-
dered) 0.03 0.10 0.12 0.17 0.15 0.17 0.15 0.18 0.20 0.22 0.21 0.22
Rubber (natural) 0.01 0.04 0.08 0.09 0.10 0.08 0.09 0.09 0.07 0.09 0.08 0.08

FAR EAST, excluding China
(Mainland)

Nheat and wheat flour (vvheat equiv-
alent) 1.01 4.89 5.66 8.84 7.87 8.40 10.26 9.18 8.52 11.48 13.33 14.22
Barley 0.05 0.69 0.97 0.37 1.07 0.50 0.02 0.18 0.10 0.22 0.21 0.14
Maize 0.21 0.20 0.42 1.72 0.82 1.15 1.65 2.20 2.78 3.10 3.56 3.84
Millet and sorghums 0.30 0.61 0.08 0.16 0.09 0.07 0.07 0.17 0.43 0.79 1.06 1.58
Rice (milled equivalent)' 6.16 3.11 3.58 3.63 3.85 3.17 3.90 3.77 3.48 4.19 4.22 4.30
Sugar (raw equivalent). 1.72 1.17 2.13 2.17 2.08 1.91 2.08 2.28 2.48 2.34 2.43 2.52
Vegetable oils and oilseeds (oil equiv-
alent)°,9 0.30 0.22 0.44 0.59 0.50 0.54 0.60 0.61 0.68 0.75 0.80 0.78
Milk (condensed, evaporated and pow-
dered) 0.11 0.23 0.30 0.37 0.36 0.36 0.38 0.42 0.45 0.49 0.48 0.46
VVool (actual weight) 0.10 0.04 0.10 0.20 0.13 0.18 0.20 0.26 0.22 0.25 0.24 0.26
Cotton (lint) 0.89 0.52 0.77 1.02 0.75 0.90 1.15 1.26 1.04 1.14 1.14 1.15
lute 0.04 0.27 0.33 0.16 0.14 0.12 0.21 0.16 0.18 0.15 0.15 0.24

Rubber (natural) 1' 0.07 0.08 0.13 0.23 0.18 0.22 0.24 0.26 0.28 0.27 0.29 0.30

NEAR EAST

VVheat and wheat flour (wheat equiv-
alent) 0.28 1.42 1.67 3.44 2.29 2.90 3.99 4.24 3.75 4.43 3.33 3.77

Maize 0.01 0.16 0.07 0.27 0.12 0.23 0.21 0.31 0.51 0.46 0.67 0.50

Rice (milled equivalent), 0.10 0.09 0.18 0.13 0.19 0.40 0.36 0.39 0.30 0.32 0.37 0.38
Sugar (raw equivalent). 0.35 0.55 0.84 1.23 1.05 1.13 1.17 1.51 1.31 1.07 1.35 1.43

Vegetable oils and oilseeds (oil equiv-
alent), 0.04 0.04 0.04 0.12 0.09 0.11 0.12 0.10 0.19 0.22 0.22 0.19

AFRICA

vVheat and wheat flour (wheat equiv-
alent) 0.28 0.75 0.87 1.63 0.79 1.66 1.75 2.01 1.93 1.62 1.32 1.55

Barley 0.06 0.02 0.03 0.14 0.01 0.01 0.01 0.38 0.26 0.12 0.12 0.11

Rice (milled equivalent)' 0.39 0.18 0.33 0.51 0.38 0.53 0.50 0.52 0.60 0.55 0.67 0.70
Sugar (raw equivalent). 0.41 0.55 0.90 1.10 1.01 1.08 1.12 1.11 1.21 1.03 1.24 1.39

Potatoes 0.11 0.14 0.23 0.30 0.29 0.26 0.32 0.35 0.29 0.17 0.19 0.16

Cattle 5 0.12 0.21 0.22 0.25 0.22 0.23 0.27 0.29 0.25 0.26 0.22 0.20

Wine 0.06 0.15 0.28 0.25 0.20 0.22 0.26 0.32 0.25 0.23 0.23 0.23
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1938
9Av48-52erage1 Av53-57

erage
19

Average
1958-62

1958 1959 1960 1961 1962 1963 1964

Thousand men'c totzs

WORLD

Fresh, chilled or frozen fish 448.8 625.6 773.0 1 114.4 956.0 1 057.0 1 128.0 1 127.2 1 304.0 1 402.3 1 501.0
Dried, salted or smoked fish 681.0 588.4 670.4 568.6 613.4 574.0 554.0 554.1 547.4 539.3 522.4

Crustaceans and mollusks, fresh, frozen,
dried, salted, etc. 86.2 126.1 162.2 212.5 178.2 207.6 209.8 227.0 240.0 241.0 296.0

Fish products and preparations, whether or
not in airtight containers 282.0 276.0 387.2 510.9 474.0 511.0 505.0 523.0 541.4 506.1 582.2

Crustacean and mollusk products and prep-
arations, whether or not in airtight con-
tainers 21.0 21.5 32.5 44.3 37.6 45.9 45.1 44.2 48.9 52.9 54.4

Oils and fats, crude or refined, of aquatic
animal origin 184.3 223.0 345.4 580.4 476.0 544.4 593.7 619.7 668.1 742.5 637.8

Meals, solubles and similar animal feedstuffs
of aquatic animal origin 163.0 211.1 470.3 1 107.7 657.0 797.5 1 019.5 1 351.9 1 712.7 1 772.0 2414.2

WESTERN EUROPE

Fresh, chilled or frozen fish 317.0 451.2 478.4 675.1 591.0 645.0 691.0 681.1 767.3 847.2 847.0

Dried, salted or smoked fish 475.0 379.2 449.4 349.2 391.0 345.0 329.0 330.7 350.5 330.6 319.7

Crustaceans and mollusks, fresh, frozen,
dried, salted, etc. 65.0 66.0 78.6 97.1 84.0 102.0 96.0 98.8 104.7 95.8 121.1

Fish products and preparations, whether
or not in airtight containers 105.0 103.2 156.0 197.0 178.0 196.0 192.0 207.7 211.1 197.5 204.7

Crustacean and mollusk products and prep-
arations, whether or not in airtight con-
tainers 1.0 2.8 4.4 7.2 5.0 7.0 7.0 8.0 9.0 9.0 11.0

Oils and fats, crude or refined, of aquatic
animal origin 102.0 128.4 144.6 221.9 214.0 229.0 214.0 208.8 243.8 199.8 190.2

Meals, solubles and similar animal feedstuffs
of aquatic animal origin 103.0 104.6 235.4 242.4 250.0 222.0 228.0 280.0 232.0 296.6 412.0

EASTERN EUROPE AND U.S.S.R.

Fresh, chilled or frozen fish - 1.2 0.8 2.3 3.0 2.0 2.0 2.0 2.6 5.8 10.0

Dried, salted or smoked fish - 0.7 33.3 13.4 35.0 45.0 32.1 41.0 43.9 55.3

Crustaceans and mollusks, fresh, frozen,
dried, salted, etc. - 0.2 0.2 0.1 0.2 0.2 0.3 0.2 0.9

Fish products and preparations, whether or
not in airtight containers - 2.8 6.4 19.9 9.0 19.0 21.0 25.3 25.3 18.6 20.5

Crustacean and mollusk products and prep-
arations, whether or not in airtight con-
tainers 2.4 4.7 3.8 4.1 4.1 4.0 3.7 3.0 5.0 5.3
Oils and fats, crude or refined, of aquatic
animal origin 2.4 5.6 16.3 5.0 8.0 35.4 17.9 15.3 31.7 41.0

Meals, solubles and similar animal feedstuffs
of aquatic animal origin - 1.0 3.1 4.9 4.0 7.4 4.5 4.9 3.7 3.4 4.2

NORTH AMERICA

Fresh, chilled or frozen fish 55.0 114.2 135.8 147.1 148.0 140.0 147.0 142.5 157.9 159.4 196.7

Dried, salted or smoked fish 51.0 87.9 79.0 67.6 74.0 71.0 68.0 65.3 59.9 70.0 61.4
Crustaceans and mollusks, fresh, frozen,
iried, salted, etc 11.0 13.4 15.2 16.6 14.0 14.5 16.6 19.1 19.0 22.8 24.5
Fish products and preparations, whether or
lot in airtight containers 69.0 72.2 49.8 35.1 49.0 46.0 30.0 24.2 26.4 31.2 42.8
Crustacean and mollusk products and
preparations, whether or not in airtight
:ontainers 5.0 5.2 7.4 5.8 5.0 7.0 6.0 4.5 6.6 7.2 7.7
Dils and fats, crude or refined, of aquatic
animal origin 17.2 35.0 68.6 67.5 51.0 82.0 81.0 61.6 61.9 130.3 87.4
Aeals, solubles and similar animal feedstuffs
af aquatic animal origin 20.0 30.4 40.5 39.0 29.5 46.3 34.0 38.8 46.2 54.3 60.9
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OCEANIA

Fresh, chilled or frozen fish

Dried, salted or smoked fish

Crustaceans and mollusks, fresh, frozen,
dried, salted, etc

Fish products and preparations, whether or
not in airtight containers

Crustacean and mollusk products and
preparations, whether or not in airtight
containers

Oils and fats, crude or refined, of aquatic
animal origin

Meals, solubles and similar animal feedstuffs
of aquatic animal origin

LATIN AME/OCA

Fresh, chilled or frozen fish

Dried, salted or smoked fish

Crustaceans and mollusks, fresh, frozen,
dried, salted etc

Fish products and preparations, whether
or not in airtight containers
Crustacean and mollusk products and prep-
arations, whether or not in airtight con-
tainers

Oils and fats, crude or refined, of aquatic
animal origin

Meals, solubles and similar animal feedstuffs
of aquatic animal origin

FAR EAST

Fresh, chilled or frozen fish

Dried, salted or smoked fish

Crustaceans and mollusks, fresh, frozen,
dried, salted, etc

Fish products and preparations, whether or
not in airtight containers
Crustacean and mollusk products and prep-
arations, whether or not in airtight con-
tainers

Oils and fats, crude or refined, of aquatic
animal origin

Meals, solubles and similar animal feedstuffs
of aquatic animal origin

NEAR EAST

Fresh, chilled or frozen fish

Dried, salted or smoked fish

Crustaceans and mollusks, fresh, frozen,
dried, salted, etc

Fish products and preparations, whether or
not in airtight containers
Crustacean and mollusk products and prep-
arations, whether or not in airtight con-
tainers

Oils and fats, crude or refined, of aquatic
animal origin

Meals, solubles and similar animal feedstuffs
of aquatic animal origin

1938
9Av48-52erage1 Av53-57erage1 9

Average
1958-62 1958 1959 1960 1961 1962 1963 1964

2.0-
0.2

-

0.1

3.0

-
2.0

33.0

53.8

126.0

6.0

91.0

13.0

26.0

31,0

14.0

5.0

-
1.0

-

-

3.0-
1.7

1.4

-
3.4

-

9.2-
17.4

9.4

3.3

29.8

21.4

34.1

75.0

24.2

24.4

4.8

7.4

3.8

4.0

9.6

-
1.2

-
0.8

-

3.0-
3.6

_

16.4

0.2

17.4-
29.2

16.6

3.4

31.0

55.2

106.2

86.8

30.8

75.4

10.2

49.8

7.0

13.4

12.4

3.8

0.6

-

3.4-
4.8

14.0

1.0

30.1-
51.4

18.7

3.9

95.3

590.6

213.6

62.9

33.8

130.1

22.4

110.6

22.0

10.2

6.1

2.0

1.3

0.7

-
-

Thomand

3.0-
4.0

_

-
19.0

1.0

24.0-
39.0

15.0

3.0

46.0

158.5

155.8

75.0

32.0

135.0

19.0

110.0

26.0

10.0

6.0

-
3.0

0.5

-

metric

4.0-
4.0

15.0

1.0

37.0-
45.0

18.0

3.0

50.0

323.7

196.0

70.0

34.0

139.0

23.0

106.0

30.1

7.0

5.0

1.0

1,0

0.8

tons

4.0-
5.0

17.0

1.0

28.0-
52.0

17.0

4.0

79.0

554.0

213.0

60.0

33.0

127.0

22.0

108.0

11.0

12.0

7.0

1.0

1.0

1.1

-

3.0
_

5.0

11.8

1.0

28.5-
58.9

22.8

3.9

140.4

774.2

223.5

62.4

34.5

110.7

23.0

114.9

13.0

13.0

7.7

2.9

0.7

0.9

0.1

-

3.0-
6.0

8.0

1.0

33.1

_

62.0

20.6

4.4

161.1

1 142.8

280.4

47.3

35.6

138.6

25.0

113.9

30.0

9.0

4.7

5.1

0.7

-
0.1

1

3.2-
6.0

_

4.0

1.0

35.6

--

60.2

18.8

5.8

153.7

138.7

294.6

47.0

43.7

139.6

25.0

172.9

15.0

9.2

6.6

3.8

0.6

0.1

-

1

4.0

--

7.0

5.3

1.0

25.3-
65.5

21.2

4.5

140.6

585.1

375.6

38.3

65.0

155.7

25.0

107.8

19.0

11.2

7.2

3.5

0.4

-
0.3

-



AFRICA

Fresh, chilled or frozen fish

Dried, salted or smoked fish

Crustaceans and mollusks, fresh, frozen,
dried, salted, etc
Fish products and preparations, whether or
not in airtight containers
Crustacean and mollusk products and prep-
arations, whether or not in airtight con-
tainers

Oils and fats, crudo or refined, of aquatic
animal origin

Meals, solubles and similar animal feedstuffs
of aquatic animal origin

ANNEX TABLE 10. - VOLUME OF WORLD AND REGIONAL F.XPORTS OF FISHERY PRODUCTS (CO/fClUded)

1938 Average
1948-52

Thousand metric tons

Average
1953-57

Excluding China (Mainland). Data for 1965 not yet available.

Average
1958-62

228

1958 1959 1960 1961 1962 1963 1964

4.0 8.7 18.0 32.6 22.0 26.0 31.0 33.6 50.7 47.3 31.2
24.0 36.6 41.8 49.3 54.0 48.0 45.0 55.9 44.0 41.2 40.5

2.0 3.4 4.8 6.7 5.0 7.0 7.0 7.6 7.3 8.5 8.5

16.0 61.4 79.2 108.8 85.0 92.0 117.0 131.6 118.7 99.8 136.9

2.0 2.9 2.4 0.8 1.0 1.0 1.0 0.2 0.9 0.9 0.9

6.0 15.5 28.8 54.7 31.0 54.4 59.3 65.0 64.0 50.0 65.2

9.0 49.9 128.9 207.8 188.0 167.0 187.0 240.0 257.0 263.0 332.0
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Unit Average
1948-52 1954 1955 1956 1957 1956 1959 1940 1961 1962 1963 1964

1965
(Prelim-
inary)

Afi lion wilts
Exports

WORLD

Pulpwood 9.3 8.5 10.9 10.6 10.3 8.5 9.0 10.3 13.1 12.4 11.7 13.4 13.9
Coniferous logs " 2.1 1.7 1.8 1.8 2.1 2.8 3.3 4.2 5.9 6.4 8.6 9.9 10.3
Broadleaved logs " 3.1 5.9 7.0 7.7 8.4 9.4 11.9 13.3 14.0 14.2 17.4 17.5 18.0
Sawn softwood " 23.4 29.1 32.0 28.1 30.4 29.7 32.3 36.3 36.3 38.2 41.4 43.9 42.9
Sawn hardwood " 2.5 3.1 3.7 3.4 3.5 3.5 3.9 4.5 4.2 4.3 4.4 5.0 5.3
Plywood and veneers " 0.5 1.0 1.2 1.1 1.3 1.4 2.0 1.8 1.9 2.2 2.5 3.1 3.3
Fibreboard t 0.3 0.4 0.5 0.6 0.7 0.7 0.8 0.8 0.9 0.9 1.0 1.1 1.1
Mechanical woodpulp 1.0 1.2 1.2 1.3 1.3 1.1 1.2 1.3 1.3 1.2 1.3 1.4 1.4
Chemical woodpulp " 4.4 5.7 6.3 6.5 6.6 6.6 7.3 8.4 8.5 9.0 10.1 11.0 11.0
Newsprint " 5.4 6.2 6.6 7.0 6.9 6.8 7.0 7.5 7.7 7.5 7.8 8.5 9.0
Other paper and paperboard " 2.0 2.8 3.1 3.2 3.5 3.5 4.0 4.5 5.0 5.2 5.9 6.8 7.3

EUROPE

Pulpwood m ' 3.53 4.11 5.74 5.20 5.12 4.20 4.68 5.92 7.31 5.56 5.10 5.78 5.85
Coniferous logs 1.71 0.99 0.96 0.75 0.79 1.04 1.11 1.44 1.47 1.31 1.31 1.30 1.17
Broadleaved logs " 0.42 0.56 0.77 0.68 0.68 0.60 0.79 1.04 0.98 0.93 0.92 0.98 1.02
Pitprops " 3.00 2.44 2.99 3.01 3.11 2.60 2.09 1.84 2.05 1.53 1.25 0.97 0.76
5awn softwood " 12.64 14.76 15.28 13.90 14.77 13.60 15.07 17.19 16.27 16.33 16.83 17.85 16.66

S'awn hardwood " 0.83 1.16 1.30 1.08 1.19 1.11 1.25 1.66 1.58 1.63 1.69 1.83 1.92
Plywood and veneers " 0.30 0.54 0.60 0.49 0.56 0.51 0.65 0.76 0.73 0.76 0.85 0.97 1.03

ibreboard t ... 0.37 0.46 0.48 0.54 0.57 0.67 0.75 0.77 0.81 0.88 0.94 0.90

Particle board . .. ... ... . 0.06 0.11 0.15 0.19 0.24 0.28 0.37 0.53

Mechanical woodpulp " 0.72 0.95 0.99 1.06 1.02. 0.88 0.93 1.10 1.06 0.97 1.05 1.15 1.12

Chemical woodpulp " 2.79 3.42 3.69 3.09 3.87 3.93 4.40 4.78 4.56 4.88 5.44 5.96 5.87

Newsprint " 0.87 1.01 1.12 1.30 1.29 1.34 1.36 1.56 1.66 1.67 1.76 1.94 2.06

Dther paper and paperboard " 1.49 2.21 2.41 2.44 2.68 2.60 2.95 3.37 3.69 3.87 4.35 4.92 5.18

U.S.S.R.

Pulpwood m 0.06 - 0.55 0.53 0.59 0.82. 1.18 1.59 2.33 3.26 3.50 4.05 4.15

Coniferous logs 0.09 0.06 0.12 0.24 0.65 0.99 1.14 1.50 1.83 2.45 2.63 3.22 3.25

Pitprops 0.29 0.78 0.84 0.64 0.82 0.99 0.89 1.11 1.00 1.20 1.40 1.39 1.50

Sawn softwood ,, 0.82 1.74 2.33 2.21 3.46 3.63 4.33 4.98 5.20 6.00 6.53 7.68 7.70

Plywood 0.05 0.06 0.09 0.05 0.10 0.11 0.12 0.13 0.13 0.14 0.15 0.18 0.19

Chemical woodpulp t 0.06 0.10 0.14 0.15 0.15 0.22 0.20 0.24 0.27 0.27 0.25 0.26 0.26

NORTH. AMERICA

Pulpwood 5.68 4.37 4.58 4.89 4.51 3.29 2.91 3.12 3.17 3.20 2.88 3.14 3.44

Coniferous logs 0.33 0.60 0.71 0.70 0.54 0.60 0.79 1.00 2.28 2.24 4.33 4.85 5.25

Broadleaved logs 0.23 0.25 0.22 0.26 0.25 0.27 0.24 0.34 0.31 0.40 0.41 0.38 0.45

Sawn softwood ,, 8.41 11.15 12.60 10.81 10.22 10.76 11.38 12.55 13.28 14.50 16.68 17.36 17.43

Sawn hardwood ,, 0.60 0.46 0.63 0.61 0.57 0.53 0.64 0.62 0.55 0.60 0.59 0.69 0.74

Plywood and veneers ,, 0.05 0.12 0.17 0.16 0.13 0.13 0.22 0.19 0.21 0.29 0.31 0.45 0.47

Mechanical woodpulp t 0.25 0.22 0.24 0.26 0.23 0.21 0.22 0.22 0.22 0.24 0.23 0.26 0.29

Chemical woodpulp 1.58 2.16 2.48 2.37 2.41 2.27 2.59 3.18 3.45 3.60 4.09 4.47 4.53

Newsprint 4.50 5.14 5.42 5.55 5.51 5.27 5.47 5.74 5.64 5.68 5.74 6.29 6.60

Othor paper and paperboard 0.44 0.49 0.58 0.59 0.68 0.70 0.78 0.89 0.99 1.05 1.22 1.57 1.76

OCEANIA

Coniferous logs m' - 0.04 0.15 0.14 0.27 0.29 0.29 0.36 0.36

LATEN AMERICA

Pulpwood rn ' -- - -- -- 0.05 0.18 0.24 0.18 0.24 0.34 0.2.4 0.41 0.39

Broadleaved logs 0.40 0.36 0.40 0.48 0.37 0.39 0.28 0.31 0.35 0.31 0.30 0.27 0.27

Sawn softwood " 1.25 1.30 1.60 0.99 1.75 1.44 1.22 1.26 1.37 1.06 1.07 0.77 0.75
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Unit Average
1948-52 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964

1965
(Prelim-

i nary)

Million units

FA R EAST

Broadleaved logs m 3 0.76 2.60 2.95 3.57 3.99 4.66 6.54 6.92 7.81 8.31 10.83 10.20 10.80

Sawn hardwood 0.56 0.87 1.05 1.08 1.04 1.05 1.13 1.40 1.24 1.20 1.29 1.51 1.60

Plywood " 0.02 0.18 0.26 0.31 0.39 0.54 0.78 0.54 0.63 0.73 0.94 1.17 1.30

All other paper and paper-
board 0.09 0.12 0.15 0.14 0.13 0.14 0.20 0.28 0.24 0.25 0.26 0.27

AFRICA

Broadleaved logs ra 1.19 2.05 2.54 2.64 3.00 3.38 3.92 4.60 4.44 4.13 4.79 5.60 5.15

Sawn hardwood 0.17 0.35 0.38 0.42 0.47 0.57 0.58 0.61 0.58 0.60 0.57 0.70 0.75

Imports

Eu ROPE

Pulpwood m 3 3.73 4.16 6.21 6.03 5.59 5.10 5.59 7.50 9.61 8.82 8.07 10.12 10.45

Coniferous logs 3.56 1.14 1.36 1.23 1.39 1.63 1.87 2.48 2.70 2.77 2.79 2.72 2.67

Broadleaved logs 1.54 2.43 3.27 3.26 3.62 3.91 4.66 5.93 5.95 5.70 6.26 6.96 6.79

Pitprops " 3.89 3.05 3.88 3.57 3.66 3.23 2.53 2.47 2.39 2.15 1.83 1.88 1.73

Sawn softwood 11.21 15.93 17.42 15.23 17.56 16.48 18.39 21.79 21.46 22.38 23.89 26.65 25.95

Sawn hardwood 1.25 1.39 1.75 1.58 1.72 1.69 1.77 2.17 2.14 2.04 2.31 2.61 2.71

Plywood and veneers " 0.34 0.58 0.69 0.54 0.68 0.68 0.78 1.01 0.97 1.04 1.15 1.39 1.46

Fibreboard t 0.04 0.27 0.33 0.35 0.42 0.42 0.48 0.55 0.57 0.63 0.69 0.77 0.74

Mechanical woodpulp 0.72 0.90 1.03 1.06 1.02 0.92 0.95 1.12 1.06 0.97 1.04 1.16 1.24

Chemical woodpulp 2.22 3.22 3.66 3.71 3.92 3.93 4.29 5.21 5.18 5.28 6.14 6.65 6.48

Newsprint 0.40 0.75 0.92 1.01 1.13 1.18 1.15 1.37 1.48 1.55 1.61 1.75 1.77

Other paper and paperboard 0.84 1.35 1.62 1.58 1.85 1.92 2.22 2.7S 3.12 3.39 3.87 4.56 4.90

U.S.S.R.

Sawn softwood m 3 0.96 0.78 0.61 0.49 0.42 0.34 0.27 0.21 0.21 0.16 0.11 0.08 0.05

Sawn hardwood 0.02 0.13 0.08 0.15 0.17 0.18 0.22 0.24 0.27 0.27 0.24 0.24 0.23

NORTH AMERICA

Pulpwood mn 4.94 3.66 4.08 4.42 4.18 3.31 3.05 3.42 3.43 3.39 3.08 1.85 1.83

Coniferous logs 0.90 0.99 0.91 0.90 0.74 0.64 0.75 0.90 0.97 1.21 1.23 1.46 1.60

Broadleaved logs 0.42 0.42 0.54 0.55 0.41 0.33 0.33 0.36 0.22 0.28 0.24 0.26 0.25

Sawn softwood 5.24 7.01 8.20 7.84 6.79 7.87 9.32 8.97 9.86 12.15 12.11 11.73 11.72

Sawn hardwood 0.64 0.67 0.87 0.92 0.81 0.83 1.09 0.94 0.83 0.97 0.97 1.00 1.08

Plywood 0.11 0.31 0.44 0.46 0.46 0.55 0.90 0.66 0.73 0.96 1.07 1.31 1.43

Mechanical woodpulp t 0.25 0.22 0.23 0.25 0.21 0.18 0.21 0.24 0.28 0.30 0.31 0.32 0.32

Chemical woodpulp 1.71 1.69 1.83 1.93 1.76 1.78 2.06 1.98 2.01 2.34 2.28 2.42 2.60

Newsprint 4.33 4.53 4.68 5.05 4.74 4.43 4.77 4.91 4.96 4.97 4.91 5.40 5.74

Other paper and paperboard 0.15 0.21 0.30 0.28 0.24 0.26 0.29 0.26 0.29 0.30 0.28 0.30 0.33

OCEANIA

Sawn softwood m 3 0.66 0.54 0.77 0.66 0.65 0.60 0.56 0.70 0.71 0.60 0.58 0.73 0.75
Newsprint t 0.16 0.19 0.26 0.23 0.21 0.31 0.22 0.25 0.30 0.20 0.22 0.26 0.29
Other paper and paperboard 0.16 0.13 0.14 0.14 0.11 0.12 0.12 0.14 0.20 0.15 0.17 0.17 0.18

LATIN AMERICA

Broadleaved logs m 3 0.31 0.30 0.37 0.41 0.32 0.34 0.24 0.27 0.28 0.23 0.22 0.25 0.25
Sawn softwood 1.09 1.09 1.48 1.10 1.62 1.42 1.08 1.05 1.32 1.09 1.03 1.17 1.15
Chemical woodpulp t 0.27 0.50 0.51 0.43 0.45 0.40 0.44 0.40 0.49 0.38 0.41 0.46 0.50
Newsprint 0.36 0.39 0.42 0.48 0.55 0.54 0.52 0.60 0.64 0.58 I 0.54 0.54 0.55
Other paper and paperboard 0.26 0.22 0.27 0.35 0.36 0.36 0.33 0.30 0.31 0.28 0.29 0.31 0.32



ANNEX TABLE 1 1. - VOLUME OF WORLD AND REGIONAL TRADE IN FOREST PRODUCTS (concluded)

Unit

Excluding China (Mainland).

Average
1948-52 1954 1955 1956 1957
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1958 1959 1960 1961 1962 1963 1964
1965

(Prelim-
inary)

FAIL EAST

units

Pulpwood . m 0.02 0.10 0.13 0.19 0.42 0.47 0.49 0.65 0.70

Coniferous logs 0.04 0.30 0.11 0.21 0.27 0.60 1.01 1.25 2.68 3.25 4.45 5.51 5.70

Broadleaved logs 1.1 0.44 1.99 2.41 2.97 2.84 4.02 5.09 5.65 6.78 8.00 9.61 9.75 10.40

Sawn softwood 0.15 0.18 0.24 0.22 0.31 0.37 0.56 0.37 0.75 0.81 1.04 1.15 1.15

Sawn hardwood 0.17 0.15 0.17 0.13 0.12 0.09 0.12 0.09 0.10 0.40 0.17 0.19 0.20

Chemical woodpulp
Newsprint tt

0.06

0.14

0.16

0.19

0.12

0.23

0.18

0.21

0.25

0.21

0.13

0.19

0.22

0.23
0.30
0.23

0.38
0.29

0.49
0.24

0.74

0.26

0.77

0.39

0.80
0.35

Other paper and paperboard It 0.18 0.31 0.33 0.31 0.35 0.30 0.33 0.37 0.39 0.38 0.42 0.45 0.47

NEAR EAST

Sawn softwood m 0.38 0.75 0.65 0.52 0.60 0.53 0.65 0.69 0.63 0.72 0.68 0.69 0.70

All paper and paperboard 0.05 0.09 0.11 0.11 0.12 0.14 0.15 0.16 0.18 0.21 0.24 0.23 0.24

AFRICA

Sawn softwood m 1.47 1.21 1.38 1.13 1.23 1.27 1.13 1.28 1.12 1.01 1.12 1.22 1.25

Sawn hardwood 0.25 0.55 0.61 0.50 0.53 0.55 0.45 0.55 0.40 0.30 0.36 0.43 0.43

Newsprint 0.08 0.09 0.11 0.13 0.13 0.14 0.14 0.16 0.16 0.13 0.14 0.16 0.17

Other paper and paperboard 0.21 0.29 0.31 0.25 0.30 0.31 0.28 0.36 0.36 0.36 0.37 0.39 0.40
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Prewar
average

Averane' -1948-52 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964
1965

(Prelim-
i nary)

Indices, average 1957-59 100

Export volume

WESTERN EUROPE

Agricultural, fishery and forest products 91 92. 99 98 102 114 120 119 128 133 136

A9,lcultural products 65 54 89 88 99 100 101 112 122 121 131 133 139

Food and leed 61 54 90 36 100 98 102 114 124 123 131 135 144

Beverages and tobacco 56 51 81 96 97 119 84 97 108 100 121 121 114

Raw materials 121 59 133 101 95 89 116 108 110 130 142 113 115

Fishery products '64 70 90 97 97 100 102 104 108 113 114 118 133

Forest products .. . ... 97 97 99 95 106 119 119 119 126 137 133

NORTH AMERICA

Agricultural, fishery and forest products 81 99 103 96 101 117 122 119 134 153 149

Agricultural products 48 79 70 97 105 96 99 120 124 118 134 157 148

Food and feed 27 75 72 99 97 97 106 116 127 132 151 178 174
Beverages .and tobacco 87 94 113 104 104 99 98 103 104 100 106 109 99

Raw materials 102 85 51 90 137 89 74 143 121 74 83 102 76

Fishery products '77 90 107 101 96 105 100 92 91 97 115 125 133

Forest products ... 106 102 100 97 104 114 120 124 135 148 152

OCEANIA

Agricultural, fishery and forest products 92 97 99 92 109 106 120 121 129 132 133

Agricultural products 69 85 92 97 99 92 109 106 120 121 129 132 132

Food and iced 79 87 97 107 98 97. 110 106 12E3 126 142 151 147
Beverages and tobacco 81 55 73 83 92 92 115 134 168 196 234 240 239
Raw materials 61 83 89 90 100 92 109 106 112 115 117 113 117

Fishery products '11 42 96 92 100 101 19 118 104 115 110 130 139
Forest products ... 46 65 08 100 112 106 103 108 141 158 169

LATIN AMERICA

Agricultural, fishery and forest products ... ... 92 99 95 99 106 111 114 121 121 116 122
Agricultural products 92 86 93 99 95 99 106 110 113 118 119 113 120

Food and feed 96 77 86 91 98 103 99 110 110 113 107 112 125
Beverages and tobacco 85 96 95 103 95 95 110 112 110 113 124 110 111
Raw materials 98 79 104 111 83 98 118 104 128 150 141 123 134

Fishery products '11 42 68 80 79 95 125 167 213 265 262 318 259
Forest products . , . . . 106 83 103 101 92 39 101 88 89 78 79

FAR CASI

Agricultural, fishery and forest products ... ... 98 99 98 98 104 102 108 112 117 119 116
Agricultural products 141 85 103 102 100 98 102 100 106 109 113 114 110

Food and feed 208 80 106 103 107 96 97 110 115 112 127 129 121
Beverages and tobacco 87 76 81 101 98 105 97 97 108 111 117 109 106
Raw materials 109 93 109 101 96 97 107 95 99 106 101 105 104

Fishery products '68 23 63 84 32 104 114 101 98 120 120 132 121
Forest products ... ... 67 78 82 96 122 123 133 137 169 183 192

NEAR EAST

Agricultural, fishery and forest products ... 90 09 98 90 112 111 108 117 126 125 122
Agricultural products 72 75 90 89 98 90 112 110 109 116 126 125 122

Food and feed 70 66 02 102 105 102 93 115 109 135 136 139 134
Beverages and tobacco 47 84 85 87 125 84 Ill 81 115 116 69 80 91
Raw materials 77 77 93 83 89 87 124 117 106 109 134 129 123

Fishery product.s 175 55 164 187 118 104 78 105 126 118 105 107 97
Forest products ... 76 72 94 93 119 137 138 184 242 261 276
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Prewar
average

Average
1948-52 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964

1965
(Preli tn.

inary)

Indices, average 1957-59 100

AFRICA

kgricultural, fishery and forest products ... 90 95 98 97 105 109 117 124 123 127 ' 130

kgricultural products 58 68 91 96 98 97 104 107 116 123 121 124 127
Food and feed 63 67 91 95 95 105 101 95 105 116 120 116 114
Beverages and tobacco 54 67 90 97 103 92 105 119 127 138 128 136 144
Raw materials 59 73 93 97 94 97 110 103 108 99 107 107 107

"ishery products '24 64 85 84 94 98 108 124 143 142 132 152 138

"orest products ... ... 67 76 88 97 115 127 127 129 151 175 172

WORLD

4gricultural products 79 77 88 97 99 97 103 110 116 118 124 128 128

Food and feed 75 72 86 96 99 99 103 110 119 122 131 141 142

Beverages and tobacco 74 82 92 100 100 97 103 109 115 119 121 118 120

Raw materials 89 83 90 96 101 94 105 109 111 109 111 111 108

EASTERN EUROPE AND U.S.S.R.

kgricultural, fishery and forest products . .. 72 67 92 92 116 120 142 149 142 138 ...
Agricultural products ... 72 66 93 90 118 116 141 144 130 116 ...

Food and feed ... 64 55 92 87 121 112 149 157 133 107 ...
Beverages and tobacco ... ... 61 86 91 93 117 134 121 110 149 153 ..
Raw materials ... ... 102 95 97 97 107 120 124 114 109 127

"ishery products ... 34 66 79 72 87 141 173 165 168 182 221 225

--iorest products . ... 76 69 92 99 109 130 142 164 180 205 209

WORLD 2

Agricultural, fishery and forest products ... 89 95 98 97 105 111 118 121 127 132 .

Isgricultural products 87 95 99 97 104 110 117 119 124 127 ...
Food and feed ... 84 93 98 98 104 111 121 125 131 138

Beverages and tobacco 92 100 99 97 103 110 115 119 122 119 ...

Raw materials ... ... 91 96 101 94 105 110 112 109 111 112 ...
Fishery products . , 60 83 92 92 100 108 111 118 130 132 146 142

Forest products ... 96 94 97 96 106 118 122 126 139 151 153

EXport value

WESTERN EUROPE',

Agricultural, fishery and forest products . 93 95 104 98 99 110 115 117 131 144 150

Agricultural products 30 63 89 91 103 98 99 109 115 118 138 148 158

Food and feed 29 62 90 90 103 97 100 112 116 118 137 150 162

Beverages sed tobacco 35 58 82 87 99 115 87 97 109 115 146 151 152

Raw materials 45 74 92 110 114 94 103 102 109 116 136 118 103

Fishery products '26 66 85 95 98 99 103 104 111 123 126 141 162

Forest products ... 102 104 107 96 98 114 117 114 121 138 135

NORTH ANIER1CA

Agricultural, fishery and forest products . ... 14 101 105 96 99 112 118 115 129 150 147

Agricultural products 22 95 76 102 108 96 96 114 123 118 134 158 151

Food and feed 14 92 75 103 99 97 104 110 126 131 152 181 179

Beverages and tobacco 38 72 102 94 102 99 99 108 111 103 115 120 110

Raw materials 42 115 66 101 145 90 65 131 117 73 78 94 69

Fishery products '22 73 90 93 93 102 105 99 93 97 114 135 148

Forest products 102 101 100 95 105 110 109 110 119 133 140
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Prewar
average

Average
1948-52 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964

1965
(Frei i m-

i nary)

Indices, aver ige 1957-59 100

JCEA NIA

Agricultural, fishery and forest products ... ... 95 98 110 85 105 102 112 113 134 147 135

Agricultural products 29 93 95 99 111 85 105 102 112 113 134 147 135

Food and leed 35 85 95 100 95 89 117 108 126 125 151 169 163

Beverages and tobacco 25 52 79 73 83 105 112 112 122 135 165 186 164
Raw materials 23 100 96 98 126 81 93 97 99 103 119 127 109

"ishery products 15 38 79 86 103 97 100 112 108 143 132 151 180

Forest products ... ... 44 64 88 100 109 104 98 102 135 153 165

LATIN AMERICA

Agricultural, fishery and forest products ... ... 102 105 105 99 96 100 102 106 116 122 124

Agricultural products 26 92 103 106 105 99 96 99 100 103 113 119 122
Food and feed 30 90 85 87 104 100 96 103 103 106 128 137 139

Beverages and tobacco 17 87 113 119 109 98 93 94 88 87 88 102 104
Raw materials 40 114 127 127 97 99 104 103 129 145 144 119 124

Fishery products 13 33 52 70 77 96 126 136 172 252 258 309 265
'.orest products ... ... 120 94 112 99 88 85 93 84 83 71 74

FAR EAsT 2

Agricultural, fishery and forest products ... ... 103 99 99 94 107 110 103 106 114 115 109
Agricultural products 45 97 109 102 102 93 105 108 100 100 107 108 100

Food and feed 60 96 98 99 105 96 99 107 107 107 139 147 129
Beverages and tobacco 34 72 96 103 101 105 95 96 97 97 103 99 96
Raw materials 40 109 122 104 99 86 115 115 97 96 87 85 82

Fishery products '18 28 55 80 82 107 110 108 106 145 135 146 148
Forest products ... ... 71 79 84 94 122 130 134 144 176 182 192

NEA It EAST

Agricultural, fishery and forest products . ... 93 98 110 92 98 104 98 101 113 115 116
Agricultural products 28 91 93 98 110 92 98 104 97 101 113 114 115

Food and feed 30 73 82 109 109 102 89 104 103 131 142 145 145
Beverages and tobacco 21 65 84 91 131 85 84 63 78 85 67 84 81

Raw matorials 29 104 100 96 106 90 105 114 99 92 111 108 111
Fishery products '27 44 77 97 107 97 95 105 121 118 117 134 133
Forest products ... .. 85 78 87 97 117 136 133 181 237 244 261

AFRICA

Agricultural, fishery and forest products . . 93 95 98 102 100 101 104 107 115 120 115
Agricultural products 19 72 95 96 98 102 99 99 101 104 111 113 109

Food and feed 23 71 92 100 99 103 97 93 103 110 121 116 112
Beverages and tobacco 15 63 94 89 95 106 99 100 98 103 100 110 108
Raw ma terit.ls 23 100 103 107 105 92 103 107 107 96 121 117 107

Fishery products 18 63 83 87 98 98 104 114 131 128 123 146 136
Forest products . ... 70 78 90 101 110 133 140 141 174 216 211

WoRLD 3

Agricultural products 28 86 94 100 105 96 99 106 108 109 122 132 129
Food and feed 28 82 86 96 101 98 101 107 115 119 140 154 155
Beverages arid tobacco 22 74 101 103 103 102 95 96 95 96 100 108 107
Raw materials 34 106 103 105 113 88 99 111 106 100 107 106 97

l
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1938. Excluding China (Mainland). 3 Excluding the U.S.S.R., eastern Europe and China (Mainland).

ANNEX TABLE 12B. WORLD AND REGIONAL INDICES OF VOLUME AND VALUF, OF usvoRTs OF AGRICULTURAL PRODUCTS,
Y COMMODITY GROUPS

Prewar
average

Average
1948-52

1955 1956 1957 1958 1959 1960 1961 1962 1963 1964
1965

(Prelim-
inary)

Indices, aver ge 1957-59 100

Import volume

WESTERN EUROPE

Agricultural products 88 75 89 97 101 97 102 106 108 113 114 115 118

Food and feed 85 73 86 97 98 98 104 107 109 116 119 119 127

Beverages and tobacco 83 69 91 93 100 101 99 109 114 120 119 122 121

Raw materials 96 83 96 98 108 92 99 103 101 100 100 99 95

NoRTH AN1ERICA

Agricultural products 79 99 93 96 95 97 108 101 106 115 113 104 107

Food and feed 73 77 81 83 89 105 106 103 109 121 121 105 110

Beverages and tobacco 65 95 92 100 98 95 108 106 112 117 115 112 111

Raw materials 126 147 117 110 100 88 112 88 88 95 91 85 89

OCEANIA

Agricultural products 49 75 98 94 99 104 97 98 96 93 102 104 109

Food and fccd 44 68 87 94 100 105 95 97 103 107 115 115 119

Beverages and tobacco 57 76 98 91 101 101 99 101 102 91 97 94 100

Raw materials 46 81 111 97 94 109 97 96 78 80 93 106 113

LATIN AMERICA

Agricultural products 49 76 90 85 99 103 98 102 106 112 122. 129 129

Food and feed 49 73 87 83 97 102 101 102 106 115 122 132 131

Beverages and tobacco 75 101 95 94 107 110 83 95 109 102 116 112 118

Raw materials 30 80 102 95 104 102 94 105 103 103 125 122 120

ANNEX TABLE 12A. WORLD AND REGIONAL INDICES OF VOLUME AND VALUE OF EXPORTS OF AGRICULTURAL, FISHERY ANO FOREST
PRODUCTS, BY COMMODITY GROUPS (C01/Chfded)

Prewar
average

Average
1948-52 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964

1965
(Prelim-
inary)

Indices, average 195 -59 100

EASTERN EUROPE AND U.S.S.R.

Agricultural, fishery and forest products 77 70 96 91 113 117 137 144 149 146
Agricultural products 76 69 96 88 115 113 135 139 142 128

Food and feed 66 57 93 85 121 111 143 153 151 127
Beverages and tobacco 59 80 92 94 115 131 114 104 156 156
Raw materials 122 105 109 97 94 113 120 108 105 119

Fishery products 23 61 78 76 89 135 160 158 156 170 186 196

Forest products 81 72 97 98 104 126 140 158 170 202 210

WORLD

Agricultural, fishery and forest products 93 98 103 96 101 108 111 113 125 135

Agricultural products 93 98 104 96 100 106 110 111 123 132

Food and feed 85 93 101 97 103 107 117 121 140 152

Beverages and tobacco 100 103 103 102 95 97 96 97 101 110

Raw materials 104 105 113 88 99 111 107 100 106 106

Fishery products 55 76 88 92 101 107 109 115 135 138 156 164

Forest products 98 97 101 96 103 115 118 119 129 146 149
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BY COMMODITY GROLTPS (contin led)
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Prewar
average Average1948-52 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964

1965
(Prelim-
Mary)

Indices, average 1957-59 100

FAR EAST

Agricultural products 82 63 78 94 101 97 102 121 128 122 142 150 156
Food and feed 77 66 78 92 102 100 98 115 114 115 140 154 161
Beverages and tobacco 73 72 95 108 105 94 101 109 147 165 170 155 144
Raw materials 91 55 76 97 101 89 110 134 153 132 143 142 148

NEAR EAST

Agricultural products 28 56 70 85 93 95 111 124 136 141 144 143 150
Food and feed 23 51 65 85 93 94 112 130 144 145 150 148 154
Beverages and tobacco 54 80 95 87 96 98 106 103 113 120 117 114 123
Raw materials 21 53 73 74 87 100 113 127 133 175 159 188 20E3

AFRICA

Agricultural products 48 60 86 95 99 94 107 118 120 126 117 124 132

Food and feed 48 55 82 90 97 92 111 121 130 136 117 123 134

Beverages and tobacco 53 75 99 114 104 99 97 148 120 108 110 117 121

Raw materials 23 61 94 93 104 100 96 116 130 150 143 151 153

WoRLD

%gricultural products 80 77 as 95 100 97 103 108 112 115 119 119 122
Food and feed 76 71 83 93 97 99 104 109 112 118 123 124 131
Beverages and tobacco 73 81 92 97 99 99 102 107 114 119 118 118 117
Raw materials 96 86 95 100 105 92 103 107 109 107 109 107 106

EAS FERN EUROPE AND U.S.S.R.

\gricultura I products 79 81 96 96 109 116 127 124 133 167
Food and feed 94 86 101 92 107 118 137 133 140 206
Beverages and tobacco 63 78 97 92 114 111 101 110 137 163 ...
Raw materials 65 75 88 103 109 114 124 119 120 115

NORLD

\gricultural products 87 94 99 97 104 109 113 116 120 123 ...
Food and feed 84 92 98 . 99 104 109 114 119 125 131
Beverages and tobacco 90 95 99 98 103 107 113 118 119 121
Raw materials

mport value

91 96 103 93 104 108 111 108 110 108

VESTERN EUROPE

,gricultural products 36 84 95 101 107 96 97 103 101 107 115 121 124
Food and feed 37 83 88 102 102 96 102 104 104 114 129 133 145
Beverages and tobacco 28 60 95 91 101 106 93 98 98 101 102 113 110
Raw materials 39 108 110 108 121 89 90 102 96 94 96 100 87

40R-i ir AMERICA

gricultural products 27 99 102 102 101 97 102 95 93 97 102 101 96
Food and feed 29 77 77 80 89 105 106 101 104 115 129 109 106
Beverages and tobacco 15 89 111 113 109 97 94 87 86 85 83 100 92
Raw materials 54 172 134 122 108 79 113 100 84 88 87 86 84



ANNEX TABLE 12B. WORLD AND REGIONAL INDICES OF VOLUME AND VALUE OF IMPORTS OF AGRICULTURAL PRODUCTS,
BY COMMODITY GROUPS (COW/10M)

'Excluding China (Mainland). ...Excluding the U.S.S.R.. eastern Europe and China (Mainland).
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Prewar
average

Average
1948-52 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964

1965
(Prelim
inary)

Indices. average 1957-59 00

OCEANIA

Agricultural products 21 85 109 97 101 103 96 97 87 83 95 99 99
Food and feed 17 78 87 95 104 103 93 91 97 101 123 126 125
Beverages and tobacco 24 74 113 90 100 103 98 92 84 74 79 79 79
Raw materials 21 112 129 111 101 102 97 112 73 75 86 99 99

LATIN AMERICA

Agricultural products 18 89 97 88 102 102 96 99 100 107 119 130 128
Food and feed 18 89 94 85 100 101 98 98 102 111 122 135 133
Beverages and tobacco 19 79 100 91 107 112 81 78 80 78 95 101 105
Raw materials 16 96 120 103 110 96 94 119 101 101 123 119 111

FAR EAST i

Agricultural products 28 80 85 98 109 96 95 114 118 113 138 155 151

Food and feed 23 80 81 92 108 99 93 106 104 106 138 162 157

Beverages and tobacco 34 73 107 103 98 100 103 98 124 140 145 175 154

Raw materials 37 81 92 111 113 89 98 131 147 125 136 139 138

NEAR EAST

Agricultural products 13 71 I 80 87 103 93 104 114 125 126 143 157 167

Food and feed 11 70 69 86 103 91 106 119 132 130 157 173 184

Beverages and tobacco 18 77 116 91 104 97 99 95 99 98 93 98 104

Raw materials 8 66 84 80 98 96 106 134 140 172 158 192 196

AFRICA

Agricultural produccs 18 69 91 99 102 96 101 108 118 113 110 127 135

Food and leed 18 67 86 96 101 93 106 111 124 117 112 132 142

Beverages and tobacco 20 73 100 106 103 108 90 93 96 91 99 107 114

Raw materials 12 84 120 105 116 92 93 130 135 149 139 143 137

WORLD

Agricultural products 31 86 94 100 105 96 98 103 103 106 116 123 124

Food and feed 31 81 85 95 101 97 101 105 106 113 130 136 142

Beverages and tobacco 23 72 102 100 104 102 94 94 93 95 95 108 104

Raw materials 40 112 111 110 117 88 95 108 105 100 103 107 98

EASTERN EUROPE AND U.S.S.R

Agricultural products ... 84 84 101 95 105 113 119 116 132 174

Food and leed ... ... 95 87 105 91 105 113 128 126 151 228 ...
Beverages and tobacco ... 63 74 96 95 112 103 90 94 123 153

Raw materials .. , .. 77 85 98 100 102 116 119 111 111 109

WORLD

Agricultural produces .. . ... 93 99 105 96 99 104 104 107 118 128 ...
Food and leed ... ... 86 95 102 97 101 105 108 114 132 144

Beverages and tobacco ... .. 100 98 104 102 95 94 93 94 97 111 ...
Raw materials ... 106 107 114 89 96 109 107 101 104 107 ..
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ANNEX TA.BLE 14. REGIONAL risiolcris OP AVERAGE EXPORT UNIT VALUES, BY COMMODITY GROUPS

1 1938. Excluding China (Mainland).
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Prewar
average

Average e
1948-52 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964

1965
(PreI i m-
inary)

Indices, «inrage 1957-59 100

WESTERN EUROPE

Agricultural products 47 116 100 102 104 98 98 98 94 98 107 111 111

Food and feed 47 115 99 104 103 99 98 97 93 96 105 109 110

Beverages and tobacco 58 118 98 89 101 96 103 100 100 114 123 124 132

Raw macerials 38 124 109 108 119 93 88 94 92 90 95 104 90

Fishery products 537 101 95 99 100 99 100 100 104 108 110 122 ...
Forest products . . ... 106 106 107 101 92 95 99 96 96 101 103

NORTH. AMERICA

Agricultural products 50 119 106 102 103 101 96 96 100 101 100 101 102

Food and feed 53 121 102 101 102 100 97 96 99 100 100 102 103

Beverages and tobacco 43 76 90 90 98 101 101 105 107 108 109 110 112

Raw materials 44 138 134 114 108 103 89 94 99 100 96 94 93

Fishery products .134 82 84 90 97 97 106 110 105 102 102 109 ...
Forest products ... ... 95 98 103 97 100 96 90 89 t : 90 91

OCEANIA

Agricultural products 42 111 104 104 112 93 96 97 94 93 104 112 102

Food and feed 46 98 100 99 97 97 106 103 100 99 106 111 113

Beverages and tobacco 23 92 108 90 89 114 97 85 74 72 76 81 74

Raw materials 37 123 1013 109 126 88 86 91 88 89 102 112 93

Fishery products '51 157 83 93 102 94 104 92 100 111 112 106 ...
Forest prod LICE: ... ... 96 100 101 100 99 99 98 98 98 99 100

LATIN AMERICA

Agricultural products 20 107 111 107 111 99 90 90 139 86 98 107 102

Food and feed 35 114 99 95 107 97 96 94 95 94 125 129 115

Beverages and tobacco 20 91 118 116 114 102 84 83 79 76 70 91 91

Raw materials 41 143 117 111 116 99 86 98 99 95 103 98 94

Fishery products "14 78 81 91 98 101 101 86 88 103 111 114 .
Forest products . ... 113 115 105 99 96 98 93 95 94 92 94

FAR EAST '

Agricultural products 39 112 108 101 102 95 103 109 97 93 95 95 92
Food and feed 31 115 95 95 99 100 102 96 92 95 108 113 107
Beverages and cobacco 42 91 115 103 103 100 98 99 92 88 91 92 91

Raw materials 44 119 113 104 104 89 107 121 102 93 89 83 82
Fishery products '31 101 91 96 101 103 97 109 110 120 117 116 ...
Forest products . . . . 107 103 102 97 101 105 100 104 102 99 99

NEAR EAST

Agricultural products 40 123 104 112 112 101 88 93 91 85 89 90 93
Food and feed 45 121 105 114 102 100 97 95 100 99 102 102 107
Beverages and tobacco 46 78 100 105 106 101 93 79 70 74 99 105 90
Raw materials 37 134 105 113 116 101 83 95 92 83 82 83 88

Fishery products '34 76 48 49 79 90 131 115 158 174 170 261
Forest products . ... 113 107 104 99 98 99 97 98 99 96 97

AFRICA

Agricultural products 33 105 104 99 100 105 94 92 89 86 93 92 88
Food and feed 38 107 101 106 105 98 97 88 98 94 102 99 99
Beverages and tobacco 25 91 105 90 92 115 93 84 77 75 79 81 76
Raw materials 40 135 109 109 112 95 94 103 99 97 112 109 99

Fishery products '30 108 98 105 104 100 96 91 90 94 97 97 ...
Forest prod LICCS .. 103 103 102 103 95 104 109 109 117 124 124



ANNEX TABLE 15. UNITED STATES: EXPORTS UNDER SPECIAL PROGRAMS IN RELATION TO toTAL AGkICULTtJRAL EXPORt8

Exports under Public Law 480

Title I
Title
Title Ill (barter)
Title III (donations)
Title IV

Total

Agency for International Develop-
ment (AID) programs

Total special programs

Commercial exports2

TOTAL AGRICULTURAL EXPORTS

Exports under special programs as
percentage of total agricultural ex-
ports

Exports under Public Law 480 as
percentage of total agricultural ex-
ports

1 341 1 473

415 1 982

1 756 3 465

Average
1953/54 1955 1956 1957 1958 1959

Milli( )1 U.S. dollars

265 641 755 752 730 993 853 970 1 151 1 224 867
121 102 71 84 56 79 195 143 174 116 94
260 373 244 65 176 118 181 137 75 123 182
188 186 165 159 107 122 155 178 169 185 160

1 42 51 99 123

1960 1961 1962 1963 1964 1965

834 1 302 1 235 1 1 060 1 069 1 312 1 385 1 470 1 620 1 747 1 426

362 449 318 214 158 157 179 35 11 23 26

527 1 196 1 751 1 553 1 274 1 227 1 469 1 564 1 505 1 631 1 770 1 452

2 350 1 999 2 419 2 954 2 580 2 722 3 355 3 466 3 526 3 953 4 577 4 777

2 877 3 195 4 170 4 507 3 854 3 949 4 824 5 030 5 031 5 584 6 347 6 229

Percent

18 37 42 34 33 31 30 31 30 29 28 23

26 31 27 28 27 27 28 29 29 28 23

' Formerly Mutual Security Act. - Includes shipments of some commodities with government assista ice in t se form of export payments,
short and medium-term credit, and sales of government-owned commodities at less than domestic market prices.
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Average Average
1942-45 1946-52

76 42
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Processing method Yield of processed
product from raw

material

Economics of
processing

Type Approximate cost, in US$

Hand pounding with pestle
and mortar

60-78 percent rice, 2240 per-
cent mixture of husk, brokens
and bran

Suitable only for milling of
rice for home consumption in
remote areas

Simple huller type mill $560 including electric motor;
with diesel engine $720.
Capacity 250kg/hr

58-63 percent milled rice
including brokens, 37-42 per-
cent mixture of husk, brokens
and bran

Cheap equipment, low yield
of edible rice, low value of
by-product due to adrnixture
of husks. Mainly used for mill-
ing of rice in small lots. Miller
is generally paid in the form
of by-product

Simple huller type mill combin.
ed with primitive parboiling

$600-800, capacity
250 kg/hr

65-68 percent parboiled rice
including brokens, 32-35 per-
cent mixture of husk, brokens
and bran

Cheap rather efficient equip-
ment. Low value of by-prod-
ucts. Operating cost approx-
imately $6 per ton not includ-
ing fuel cost for parboiling

Huller and cone polisher mill $2 000 for mill with capacity
of 500 kg/hr, including prime
mover

65-68 percent milled rice or
67-69 percent parboiled rice
if parboiling plant is attached,
8-10 percent fine white rice
bran, and 6-8 percent parboil-
ed bran, approximately 25 per-
cent husk and losses

Improved outputs are obtain-
ed compared with single huller
type mills. Relatively cheap
equipment. Operating cost
approximately $4 per ton of
paddy

Japanese self -contained type
rice mi II without parboiling
plant

$8000 without prime mover.
Power required 20 hp. Capacity
1 ton of paddy/hr

68-71 percent milled rice,
9-11 percent bran, 20-22 per-
cent husk

Increased milling yields at
reasonable cost. Cost of oper-
ation partly depending on
cost of spare parts. Based on
250 days of 8 hr, approximate-
ly $5 per ton of paddy

Japanese self -contained type
rice mill with parboiling plant
but without artificial drier

825 000 including prime mover
and boiler

Up to 71 percent parboiled
rice

Good milling yields at about
double the milling cost of Jap-
acuse mill without parboil-
ing plant

Standard (European) type self-
contained mill

$20 000 for mill equipment,
$12 000 for steam power plant,
or $3 700 for diesel power, or
$1 500 for electric power

Approximately 62 percent rice
and brokens, 10 percent rice
bran, 2 percent small brokens,
3 percent coarse bran

Production of high quality rice
is possible. Production cost
$3 per ton of paddy

Standard type rice mills manu-
factured in Far Eastern coun-
tries

$10 000 for mill equipment.
For power see above

Some of the better makes
approach the yields given
above

Production cost approximately
10 percent below those of
European manufactured mills

Large-size mills $120 000 for machinery includ-
ing prime movers

Value of products 2-5 percent
above those of smaller plants
of conventional design

Only justified when mill can
be supplied with paddy for
200 days'operation for 24 hours
per day. Operating cost $3
per ton of paddy

Mysore parboiling plant with
sun drying

86000 for machinery without
building and boiler. Capacity
50 tons per day

ÁNNEX TABLE 16. SUMMARY NFORMATION ON CE i'ROCESSING IN THE PAR 'EAST
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1961

THE STATE OF FO AND AGRICULTURE

SPECIAL CHAPTERS

In addition to the usual review of the recent world food and agriculture
situation, each issue of this report from 1956 has included one or more
special studies of problems of longer term interest. Special chapters in
earlier issues have covered the following subjects:

Some factors influencing the growth of international trade in agricultural
products

World fisheries: general trends and outlook with examples from selected
countries

1957 Factors influencing the trend of food consumption

Postwar changes in some institutional factors affecting agriculture

1958 Food and agricultural developments in Africa south of the Sahara

The growth of forest industries and their impact on the world's forests

1959 Agricultural incomes and levels of living in countries at different stages of
economic development

Some general problems of agricultural development in less developed
countries in the light of postwar experience

1960 Programing for agricultural development

Land reform and institutional change

Agricultural extension, education and research in Africa, Asia and Latin
America

1962 The role of forest industries in the attack on economic underdevelopment

The livestock industry in less developed countries

1963 Basic factors affecting the growth of productivity in agriculture

Fertilizer use: spearhead of agricultural development

11964 Protein nutrition: needs and prospects

Synthetics and their effects on international trade



Turkey
United Kingdo

and Crown Co

Other count

SALES AGENTS FOR FAO PUBLICATION

Editorial Sudamericana, S.A., Humberto I 565, Buenos Aires.
Hunter Publications, 23 McKillop-Street, Melbourne C.1.
Wilhelm Frick Buchhandlung, Graben 27, Vienna 1.
Agence et Messageries de la Presse, 14-22 rue du Persil, Brussels.
Libreria y Editorial "Juventud," Plaza Murillo 519, La Paz.
Fundaçáo Getulio Vargas, Praia de Botafogo 186, Rio de Janeiro.
" Le monde noir," B.P. 736, Yaoundé.
Queen's Printer, Ottawa.
M.D. Gunasena and Co. Ltd., 217 Norris Road, Colombo 11.
Sala y Grilalbo Ltda., Calla Monjitas 654, Casilla 180D, Santiago.
"Agricultura Tropical," Avenida Jiménez No. 7-25, Ofcs. 811/816, Bog

Calla 14, No. 6-88, Bogotá.
Imprenta y Librería Trejos, S.A., Apartado 1313, San José.
Cubartimpex, Lonja del Comercio, 4.3 piso, Lamparilla No. 2, Havana.
MAM, P.O. Box 1722, Nicosia.
Einar Munksgaard, Prags Boulevard 47, Copenhagen S.
International Press Agency, P.O. Box No. 120, Addis Ababa.
Akateeminen Kirjakauppa, 2 Keskuskatu, Helsinki.
Editions A. Pedone, 13 rue Soufflot, Paris 5°.
Paul Parey, Lindenstrasse 44-47, Berlin SW 61.
"Eleftheroudakis," Constitution Square, Athens ; Institute of Scientific Publications, 9 Amerikis

Street, Athens.
Sociedad Económico Financiera, Edificio Briz, Despacho 207, 66 Av. 14-33, Zona 1, Guatemala.
Max Bouchereau, Librarle "A la Caravelle," B.P. 111B, Port-au-Prince.
Swindon Book Co., 13-15 Lock Road, Kowloon.
Snaebjörn Jónsson and Co. h.f., Hafnarstraeti 9, P.O. Box 1131, Reykjavilc.
Oxford Book and Stationery Co., Scindia House, New Delhi ; 17 Park Street, Calcutta
Pembangunan Ltd., 84 Gunung Sahari, Jakarta.
Economist Tehran, 99 Sevom Esfand Avenue, Tehran.
Mackenzie's Bookshop, Baghdad.
The Controller, Stationery Office, Dublin.
Emanuel Brown, formerly Blumstein's Bookstores Ltd., P.O. Box
Libreria Internazionale Rizzoli, Largo Chigi, Rome ; A.E.I.O.U., Vi
Maruzen Company Ltd., 6 Tori-Nichome, Nihonbashi, Tokyo.
The Eul-Yoo Publishing Co. Ltd., 5 2-Ka, Chong-ro, Seoul.
Dar Al-Maaref Liban S.A.L., Place Riad El-Solh, B.P. 2320, Beirut.
Caxton Stationers Ltd., 13 Mar!cat Street, Kuala Lumpur.
Manuel Gómez Pezuela e Hijo, Donceles 12, Mexico, D.F.
Librairie "Aux Belles Images," 281 avenue Mohammed V, Rabat.
N.V. Martinus Nijhoff, Lange Voorhout 9, The Hague.
Government Printing Office : Government Bookshops at State Advan

Street, P.O. Box 5344, Auckland; 20 Molesworth Street, Private Bag,
cester Street, P.O. Box 1721, Christchurch ; Stock Exchange Bulldi
Bond Streets, P.O. Box 1104, Dunedin.

University Bookshop Nigeria Ltd., University College, lbadan.
Johan Grundt Tanum Forlag, Karl Johansgt. 43, Oslo.
Mirza Book Agency, 65 The Mall, Lahore 3.
Agencia Internacional de Publicaciones J. Menéndez, Apartado 2052, Panama.
Agencia de Librerías de Salvador Nizza, Calle Pte. Franco No. 39-43, Asunción.
Libreria Internacional del Perú, S.A., Casilla 1417, Lima.
The Modern Book Company, 518-520 Rizal Avenue, Manila.
Ars PoIona, Krakowskie Przedmiescie 7, Warsaw.
Livraria Bertrand, S.A.R.L., Rua Garrett 73-75, Lisbon.
Van Schalk's Book Store Ltd., P.O. Box 724, Pretoria.
José Bosch Librero, Ronda Universidad 11, Barcelona; Librería Mundi-Prensa, Caste116 3

Madrid ; Librería General, S. Miguel 4, Saragossa.
C.E. Fritze, Fredsgatan 2, Stockholm 16 ; Gumperts A.B., Göteborg; Universitetsbokhande

Sveavigen 166, Stockholm Va.
Librairie Payot, S.A., Lausanne and Geneva ; Hans Raunhardt, Kirchgasse 17, Zurich 1.
Librairie Internationale, B.P. 2456, Damascus.
The World Book Company Ltd., 99 Chungking South Road, Section 1, Taipeh.
Requests for FAO publications should be addressed to : FAO Regional Office for Asia and the

Far East, Maliwan Mansion, Bangkok.
Librairie Hachette, 469 Istiklal Caddesi, Beyoglu, Istanbul.
H. M. Stationery Office, 49 High Holborn, London W.C.1; P.O. Box 569, London S.E.I. Branches

at: 13a Castle Street, Edinburgh 2; 35 Smallbrook, Ringway, Birmingham 5; 50 Fairfax
Street, Bristol 1; 39 King Street, Manchester 2; 109 St. Mary Street, Cardiff; 80 Chichester
Street, Belfast.

Columbia University Press, International Documents Service, 2960 Broadway, New York 27,
New York.

Héctor d'Elia - Editorial. Losada Uruguaya S.A., Colonia 1060, Montevideo.
Suma, S.A., Calle Real de Sabana Grande, Caracas; Libreria Politécnica, Apartado del Este 4845,

Caracas.
Drzavno Preduzece, Jugoslovensica Knjiga, Terazije 27/11, Belgrade; Cankarjeva Zalozba,

P.O. Box 201 - IV, Ljubljana.
Requests from countries where sales agents have not yet been appointed may be sent to:

Distribution and Sales Section, Food and Agriculture Organization of the United Nations,
Via &Ile Terme di Caracalla, Rome, Italy.

FAO publications are priced in U.S. dollars and pounds sterling. Payment to FAO sales agents m
be made In local currencies.

I Aviv.
li 16,

uil
gt
orn

Norway
Pakistan, W
Panama




